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(57) ABSTRACT

The present disclosure proposes a method for curing a sealant
in manufacturing of a liquid crystal panel. The liquid crystal
panel includes an array substrate, a color filter substrate and a
liquid crystal layer between the array substrate and the color
filter substrate, a first film layer capable of blocking light is
arranged on the side of the color filter substrate facing the
liquid crystal layer, and a sealant is arranged between the
array substrate and the color filter substrate outside the liquid
crystal layer, and the method includes: step 1, removing a
portion of the first film layer corresponding to the sealant; and
step 2, applying UV from one side of the color filter substrate
of the liquid crystal panel to irradiate the sealant, thus curing
the sealant. The present disclosure also proposes a liquid
crystal panel.

260

\‘

29v

27w

204



Patent Application Publication  Jun. 11,2015 Sheet 1 of 2 US 2015/0160485 A1

¢¢¢¢¢¢¢w¢¢¢&fh

NPT T I XTI T,

/ 7

22222222222
b il o o | Ly .

P 7777777777777 A7 [

A}

i) P
! 27

250
Fig. 2



Patent Application Pub

lication  Jun. 11,2015 Sheet 2 of 2 US 2015/0160485 A1

200

PP PP P LIPS PIEPPE P o =
/ 27e ‘
39!’ 25' 29‘)’
Fig. 3
N 20¢ , ‘
g!v’_ 1.9 f:.‘,‘..«gu Ry A Zi"’ . t I' L
7 .
e LTI ITELTI E“'“%a
N |
I ' ! ’ 27 I
28+ 280
25
¢

Fig. 4



US 2015/0160485 A1l

METHOD FOR CURING SEALANT IN
MANUFACTURING OF LIQUID CRYSTAL
PANEL AND LIQUID CRYSTAL PANEL

FIELD OF THE INVENTION

[0001] The present disclosure relates to the field of manu-
facturing of liquid crystal panels, and particularly, relates to a
method for curing a sealant in manufacturing of a liquid
crystal panel and the liquid crystal panel.

BACKGROUND OF THE INVENTION

[0002] In the manufacturing process of an existing liquid
crystal display cell (LCD Cell), a sealant curing stage is
generally performed in a manner of ultraviolet (UV) irradia-
tion with a UV mask.

[0003] With reference to FIG. 1, UV 1 penetrates an array
substrate 5 to irradiate on a sealant 3 so as to cure the same,
and a UV mask 2 is configured to shield an Active Area (AA)
zone to prevent the UV 1 from damaging a liquid crystal 7.
Regarding to Polymer Stabilize Vertical Align (PSVA) liquid
crystal, this solution has the disadvantage of early curing and
sizing of a material in which a pre-tilt angle is formed.
[0004] Insuch astructure in the prior art, there is always a
gray zone, which is defined as a zone between the edge of the
sealant 3 facing a liquid crystal layer 7 and the corresponding
outer edge of the liquid crystal layer 7. For the purpose that
the sealant 3 is fully cured and the AA zone is completely free
from irradiating by the UV 1, both the distance between the
outer edge ofthe UV mask 2 and the inner edge of the sealant
3 and the distance a between the outer edge of the UV mask 2
and the corresponding outer edge of the AA zone should
exceed a minimum. Under some conditions, for example,
when a narrow frame is desired, the distance b between the
AA zone and the sealant 3 may be gradually reduced to
approach the aforementioned minimum or even smaller than
the same. At this moment, the above-mentioned problems can
not be solved by adopting a UV mask method. Moreover, the
UV mask itself needs to be specially manufactured for differ-
ent products and also needs accurate alignment in use, which
brings non-ignorable expense on cost and manufacturing
time.

[0005] 1In addition, to prevent affecting of the dark-state
quality of the panel with back light leak, a black matrix (BM)
4 for shielding is generally arranged around the AA zone on
the side of the color filter (CF) substrate 6. In addition, the
width of the sealant 3 generally ranges from one to several
millimeters, and the outer side ofthe sealant 3 and the edge of
the CF substrate 6 should be spaced with a certain distance.
The sealant 3 is generally disposed at a position overlapped
with the BM 4 in the narrow frame design of a frame with
merely several millimeters to save space. Thus, applicants
design a method for curing a sealant in manufacturing of a
liquid crystal panel and the corresponding liquid crystal
panel, which solve the aforementioned problems.

SUMMARY OF THE INVENTION

[0006] In the prior art, there are several defects. In the
presence of a gray zone, for the purpose that a sealant may be
fully cured and an AA zone is completely free from irradia-
tion by the UV, the distance between the outer edge of a UV
mask and the inner edge of the sealant and the distance
between the outer edge of the UV mask and the corresponding
outer edge of the AA zone should exceed a minimum. How-

Jun. 11, 2015

ever, under some conditions, for example, when a narrow
frame is desired, the distance between the AA zone and the
sealant may be gradually reduced to approach the aforemen-
tioned minimum or even smaller than the minimum. At this
moment, the above-mentioned problems can not be solved by
adopting a UV mask method. Moreover, the UV mask itself
needs to be specially manufactured for different products and
also needs accurate alignment in use, which brings non-ig-
norable expense on cost and manufacturing time.

[0007] Thus, the present disclosure proposes a method for
curing a sealant in manufacturing of a liquid crystal panel. In
embodiment 1, the liquid crystal panel includes an array
substrate, a color filter substrate and a liquid crystal layer
between the array substrate and the color filter substrate, a
first film layer capable of blocking light is arranged on the
side of the color filter substrate facing the liquid crystal layer,
and a sealant is arranged between the array substrate and the
color filter substrate outside the liquid crystal layer, and the
method includes: step 1, removing a portion of the first film
layer corresponding to the sealant; and step 2, applying UV
from one side of the color filter substrate of the liquid crystal
panel to irradiate the sealant, thus curing the sealant.

[0008] In such a manner, both the distance between a black
matrix and the sealant and the distance between the black
matrix and the outer edge of the liquid crystal layer can meet
the process requirements. Meanwhile, the distance between
the sealant and the outer edge of the liquid crystal layer lies in
the required range.

[0009] In embodiment 2 improved according to embodi-
ment 1, in step 1, a shielding film layer is arranged on the side
of the array substrate away from the liquid crystal layer, so
that the shielding film layer can shield the leaked light due to
said removing of the first film layer, and the shielding film
layer is at least arranged at a zone corresponding to the seal-
ant. Thus, the dark-state quality of the panel can be free from
affecting by back light leak, as the latter is prevented effec-
tively.

[0010] In embodiment 3 improved according to embodi-
ment 1, a first metal layer is arranged on the surface of the
array substrate facing the liquid crystal layer, and the method
also includes step M: patterning the first metal layer, so that
the first metal layer is provided with metal at a position
corresponding to the removed zone in the first film layer,
which zone corresponds to the sealant. Thus, light leak
through the first film layer at the removed zone may be effec-
tively blocked, and back light leak is prevented from affecting
the dark-state quality of the panel.

[0011] In embodiment 4 improved according to embodi-
ment 3, in step 1, the first metal layer and at least one second
metal layer of a thin-film transistor on the array substrate are
formed in the same film layer, and in step M, the at least one
second metal layer on the array substrate is patterned at the
same time, so that patterns of the second metal layer of the
thin-film transistor of the array substrate and the correspond-
ing first metal layer are formed at the same time. Thus, manu-
facturing procedures can be simplified, with reduced cost in
time and material.

[0012] In embodiment 5 improved according to embodi-
ment 3 or 4, the pattern of the first metal layer is configured to
enable the first metal layer to be light-tight at least at the zone
corresponding to the sealant. Thus, light leak through the first
film layer at the removed zone may be effectively blocked,
and back light leak is prevented from affecting the dark-state
quality of the panel.



US 2015/0160485 A1l

[0013] In embodiment 6 improved according to any of
embodiments 3 to 5, the pattern of the first metal layer is
configured to enable the first metal layer to be light-tight at
least at the zone corresponding to the gray zone, wherein the
gray zone is a zone between the edge of the sealant facing the
liquid crystal layer and the corresponding outer edge of the
liquid crystal layer.

[0014] In embodiment 7 improved according to any of
embodiments 3 to 6, the pattern of the first metal layer is
configured to enable the first metal layer to be light-tight from
aposition corresponding to the outer edge of the liquid crystal
layer to the outer edge of the array substrate. In this way, light
leak is better prevented.

[0015] At the zone of the array substrate corresponding to
the sealant and the gray zone, the whole complete metal layer
pattern is designed during mask design, and leaked light
which may occur after the black matrix is partially removed is
shielded by the original metal layer on the side of the array
substrate close to the liquid crystal. In this way, the method is
simpler and more economic compared with the method in the
prior art.

[0016] The present disclosure also proposes a liquid crystal
panel, including an array substrate, a color filter substrate and
aliquid crystal layer between the array substrate and the color
filter substrate, wherein a first film layer capable of blocking
light is arranged on the side of the color filter substrate facing
the liquid crystal layer, a sealant is arranged between the array
substrate and the color filter substrate outside the liquid crys-
tal layer, a portion of the first film layer corresponding to the
sealant is removed, a first metal layer is arranged on the
surface of the array substrate facing the liquid crystal layer,
and the first metal layer is provided with metal at a position
corresponding to the removed zone in the first film layer,
which zone corresponds to the sealant.

[0017] Preferably, the first metal layer and at least one
second metal layer of a thin-film transistor on the array sub-
strate are formed in the same film layer. Thus, manufacturing
procedures may be simplified, while waste of time and mate-
rials and the production cost can be both reduced.

[0018] More preferably, the pattern of the first metal layer is
set to at least enable the first metal layer to be light-tight at the
zone corresponding to the gray zone, wherein the gray zone is
azone between the edge of the sealant facing the liquid crystal
layer and the corresponding outer edge of the liquid crystal
layer. In this way, the leaked light can be effectively blocked.
[0019] The above-mentioned technical features may be
combined in various technically feasible manners to generate
new embodiments, as long as the objective of the present
disclosure can be fulfilled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present disclosure will be described in more
detail below based on merely nonfinite examples with refer-
ence to the accompanying drawings. Wherein:

[0021] FIG. 1 shows a schematic diagram of a method for
curing a sealant in the prior art;

[0022] FIG. 2 shows a schematic diagram of a method for
curing a sealant according to the present disclosure;

[0023] FIG. 3 shows an example of the method for curing
the sealant according to the present disclosure;

[0024] FIG. 4 shows a preferred example of the method for
curing the sealant according to the present disclosure.
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[0025] 1Inthe drawings, the same components are indicated
by the same reference signs. The accompanying drawings are
not drawn in an actual scale.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] The present disclosure will be introduced in detail
below with reference to the accompanying drawings.

[0027] Thepresent disclosure proposes amethod for curing
a sealant in manufacturing of a liquid crystal panel.

[0028] FIG. 2 shows a schematic diagram of a method for
curing a sealant according to the present disclosure. With
reference to FIG. 2, the liquid crystal panel includes an array
substrate 25, a color filter substrate 26 and a liquid crystal
layer 27 between the array substrate 25 and the color filter
substrate 26, wherein a first film layer 24 capable of blocking
light is arranged on the side of the color filter substrate 26
facing the liquid crystal layer 27, a first metal layer 28 is
arranged on the surface of the array substrate 25 facing the
liquid crystal layer 27, and a sealant 23 is arranged between
the array substrate 25 and the color filter substrate 26 outside
the liquid crystal layer 27. Wherein, the first film layer 24
includes a black matrix and a red, green and blue blocking
film layer.

[0029] The method according to the present disclosure
includes:
[0030] step (a), removing a portion of the first film layer 24

corresponding to the sealant 23;

[0031] step (b), applying UV 21 from one side of the color
filter substrate 26 of the liquid crystal panel to irradiate the
sealant 23, thus curing the sealant 23.

[0032] In an example, the black matrix on the color film
substrate 26 side at a position where the sealant 23 is located
1s removed in advance. The color filter substrate 26 may face
a light source of the UV 21 when the sealant 23 is cured, and
the functions of a UV mask (with reference to FIG. 1) in the
prior art are exerted by the black matrix and the red, green and
blue blocking film layer on the color film substrate 26 side to
block the UV 21 in an AA zone, thus, the sealant 23 may be
cured without the UV mask.

[0033] With reference to FIG. 2, in such a manner, the
distance d between the black matrix and the sealant 23 and the
distance ¢ between the black matrix and the outer edge of the
liquid crystal layer can both meet the process requirements at
the same time. Meanwhile, the distance between the sealant
23 and the outer edge of the liquid crystal layer also lies in the
desired range.

[0034] The gap value of a liquid crystal cell is generally
several microns, and the thickness of a glass substrate is
hundreds of microns. In the LC panel in prior art shown in
FIG. 1, the UV mask itself is spaced from the array substrate
in a certain distance, whereas the first film layer 24 (such as a
BM/RGB layer) serving as the UV mask is located at a posi-
tion close to the liquid crystal layer 27 inside the color filter
substrate 26. Therefore, it is not difficult to understand that a
gray zone (a zone between the edge of the sealant 23 facing
the liquid crystal layer 27 and the corresponding outer edge of
the liquid crystal layer 27) at this moment may be reduced
greatly compared with a gray zone (a zone between the edge
of the sealant 3 facing the liquid crystal layer 7 and the
corresponding outer edge of the liquid crystal layer 7) in the
case that the UV mask is used in the prior art, thus the
alignment precision can be greatly improved.
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[0035] However, because the black matrix on one side of
the color filter substrate 26 in a position corresponding to the
sealant 23 needs to be removed, the probability of black light
leak is increased, and appropriate measures should be
adopted for repairing.

[0036] With reference to FIG. 3, in an example, instep 1, a
shielding film layer 29 is arranged on the side of the array
substrate 25 away from the liquid crystal layer 27, so that the
shielding film layer 29 can shield the leaked light due to
partially removing of the first film layer 24. Preferably, the
shielding film layer 29 is at least arranged at a zone corre-
sponding to the sealant 23.

[0037] With reference to F1G. 4, in another example, in step
1, a metal layer pattern is arranged in the first metal layer 28
on the surface of the array substrate 25 facing the liquid
crystal layer 27, so that the first metal layer 28 can shield the
leaked light due to partially removing of the first film layer 24.
[0038] In another example, the method according to the
present disclosure also includes step M: patterning the first
metal layer 28, so that the first metal layer 28 is provided with
ametal at a position corresponding to the removed zone in the
first film layer 24, which corresponds to the sealant 23.
[0039] Preferably, the first metal layer 28 and at least one
second metal layer of a thin-film transistor on the array sub-
strate 25 are formed in the same film layer, and in step M, the
at least one second metal layer on the array substrate 25 is
patterned at the same time, so that patterns of a second metal
layer of the thin-film transistor of the array substrate 25 and
the corresponding first metal layer 28 are formed at the same
time.

[0040] Preferably, the pattern of the first metal layer 28 is
configured to enable the first metal layer 28 to be light-tight at
least at the zone corresponding to the sealant 23. More pref-
erably, the pattern of the first metal layer 28 is configured to
enable the first metal layer 28 to be light-tight at least at the
zone corresponding to the gray zone, wherein the gray zone is
a zone between the edge of the sealant 23 facing the liquid
crystal layer 27 and the corresponding outer edge of the liquid
crystal layer 27. Or alternatively, the pattern of the first metal
layer 28 is configured to enable the first metal layer 28 to be
light-tight from a position corresponding to the outer edge of
the liquid crystal layer 27 to the outer edge of the array
substrate 25.

[0041] According to the method of the present disclosure,
in the zone of the array substrate 25 corresponding to the
sealant 23 and the gray zone, the whole complete metal layer
pattern is designed during mask design, and the leaked light
which occurs after the black matrix is removed is shielded by
the original metal layer on the side of the array substrate 25
close to the liquid crystal. Thus the method is simpler and
more economic compared with the conventional method.
[0042] In the prior art, the sealant is cured by applying UV
on the panel from the thin-film transistor (TFT) side, so the
metal layer of the TFT side must be provided with a slit. At
this moment, the panel is shielded on the color film substrate
side by the black matrix, thus light in the curing zone can not
leak through the liquid crystal cell. Whereas in the method for
curing the sealant according to the present disclosure, light
enters from the side of the color film substrate of the liquid
crystal panel, and at this moment, the black matrix ofthe color
film substrate side needs to be slit. If the metal layer of the
TFT side corresponding to the curing zone is slit, the whole
liquid crystal cell is euphotic at this position, because the
black matrix (BM) has been removed for curing the sealant.
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[0043] Due to actual wiring requirement, the first metal
layer 28 is generally incomplete in the curing zone, where
wires need to be specially designed to embody the specific
metal layer pattern of the first metal layer 28 for shielding
light.

[0044] The present disclosure also proposes a liquid crystal
panel, including an array substrate 25, a color filter substrate
26 and a liquid crystal layer 27 between the array substrate 25
and the color filter substrate 26, wherein a first film layer 24
capable of blocking light is arranged on the side of the color
filter substrate 26 facing the liquid crystal layer 27, a sealant
23 is arranged between the array substrate 25 and the color
filter substrate 26 outside the liquid crystal layer 27, and the
liquid crystal panel is characterized in that a portion of the
first film layer 24 corresponding to the sealant 23 is removed,
a first metal layer 28 is arranged on the surface of the array
substrate 25 facing the liquid crystal layer 27, and the first
metal layer 28 is provided with a metal at a position corre-
sponding to the removed zone in the first film layer 24, which
corresponds to the sealant 23. When UV 21 is applied from
one side of the color filter substrate 26 of the liquid crystal
panel to irradiate the sealant 23 for curing the same, the first
metal layer 28 can shield the leaked light due to the partially
removing of the first film layer 24.

[0045] Preferably, the first metal layer 28 and at least one
second metal layer of a thin-film transistor on the array sub-
strate 25 are formed in the same film layer.

[0046] Preferably, the pattern of the first metal layer 28 is
configured to enable the first metal layer 28 to be light-tight at
least at the zone corresponding to the gray zone, wherein the
gray zone is a zone between the edge of the sealant 23 facing
the liquid crystal layer 27 and the corresponding outer edge of
the liquid crystal layer 27. In this way, the leaked light can be
effectively blocked.

[0047] Although the present disclosure has been described
with reference to the preferred examples, various modifica-
tions could be made to the present disclosure without depart-
ing from the scope of the present disclosure and components
in the present disclosure could be substituted by equivalents.
The present disclosure is not limited to the specific examples
disclosed in the description, but includes all technical solu-
tions falling into the scope of the claims.

1. A method for curing a sealant in manufacturing of a
liquid crystal panel, wherein the liquid crystal panel includes
an array substrate, a color filter substrate and a liquid crystal
layer between the array substrate and the color filter substrate,
a first film layer capable of blocking light is arranged on the
side of the color filter substrate facing the liquid crystal layer,
and a sealant is arranged between the array substrate and the
color filter substrate outside the liquid crystal layer, and

the method includes: step (a), removing a portion of the

first film layer corresponding to the sealant; and step (b),
applying UV from one side of the color filter substrate of
the liquid crystal panel to irradiate the sealant, thus
curing the sealant.

2. The method according to claim 1, wherein a shielding
film layer is arranged on the side of the array substrate away
from the liquid crystal layer, so that the shielding film layer
can shield the leaked light due to said removing of the first
film layer, and the shielding film layer is at least arranged at a
zone corresponding to the sealant.

3. The method according to claim 1, wherein a first metal
layer is arranged on the surface of the array substrate facing
the liquid crystal layer, and the method also includes step M:
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patterning the first metal layer, so that the first metal layer is
provided with metal at a position corresponding to the
removed zone in the first film layer, which zone corresponds
to the sealant.

4. The method according to claim 3, wherein in step 1, the
first metal layer and at least one second metal layer of a
thin-film transistor on the array substrate are formed in the
same film layer, and in step M, the at least one second metal
layer on the array substrate is patterned at the same time, so
that patterns of the second metal layer of the thin-film tran-
sistor of the array substrate and the corresponding first metal
layer are formed at the same time.

5. The method according to claim 3, wherein the pattern of
the first metal layer is configured to enable the first metal layer
to be light-tight at least at the zone corresponding to the
sealant.

6. The method according to claim 3, wherein the pattern of
the first metal layer is configured to enable the first metal layer
to be light-tight at least at the zone corresponding to the gray
zone, wherein the gray zone is a zone between the edge of the
sealant facing the liquid crystal layer and the corresponding
outer edge of the liquid crystal layer.

7. The method according to claim 4, wherein the pattern of
the first metal layer is configured to enable the first metal layer
to be light-tight at least at the zone corresponding to the gray
zone, wherein the gray zone is a zone between the edge of the
sealant facing the liquid crystal layer and the corresponding
outer edge of the liquid crystal layer.

8. The method according to claim 5, wherein the pattern of
the first metal layer is configured to enable the first metal layer
to be light-tight at least at the zone corresponding to the gray
zone, wherein the gray zone is a zone between the edge of the
sealant facing the liquid crystal layer and the corresponding
outer edge of the liquid crystal layer.

9. The method according to claim 3, wherein the pattern of
the first metal layer is configured to enable the first metal layer
to be light-tight from a position corresponding to the outer
edge of the liquid crystal layer to the outer edge of the array
substrate.
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10. The method according to claim 4, wherein the pattern
of the first metal layer is configured to enable the first metal
layer to be light-tight from a position corresponding to the
outer edge of the liquid crystal layer to the outer edge of the
array substrate.

11. The method according to claim 5, wherein the pattern
of the first metal layer is configured to enable the first metal
layer to be light-tight from a position corresponding to the
outer edge of the liquid crystal layer to the outer edge of the
array substrate.

12. A liquid crystal panel, including an array substrate, a
color filter substrate and a liquid crystal layer between the
array substrate and the color filter substrate, wherein a first
film layer capable of blocking light is arranged on the side of
the color filter substrate facing the liquid crystal layer, a
sealant is arranged between the array substrate and the color
filter substrate outside the liquid crystal layer, a portion of the
first film layer corresponding to the sealant is removed, a first
metal layer is arranged on the surface of the array substrate
facing the liquid crystal layer, and the first metal layer is
provided with metal at a position corresponding to the
removed zone in the first film layer, which zone corresponds
to the sealant.

13. The liquid crystal panel according to claim 12, wherein
the first metal layer and at least one second metal layer of a
thin-film transistor on the array substrate are formed in the
same film layer.

14. The liquid crystal panel according to claim 12, wherein
the pattern of the first metal layer is configured to enable the
first metal layer to be light-tight at least at the zone corre-
sponding to the gray zone, wherein the gray zone is a zone
between the edge of the sealant facing the liquid crystal layer
and the corresponding outer edge of the liquid crystal layer.

15. The liquid crystal panel according to claim 13, wherein
the pattern of the first metal layer is configured to enable the
first metal layer to be light-tight at least at the zone corre-
sponding to the gray zone, wherein the gray zone is a zone
between the edge of the sealant facing the liquid crystal layer
and the corresponding outer edge of the liquid crystal layer.
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