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(7) ABSTRACT

A display panel and a method for fabricating the same are
provided. The display panel includes: a TFT array substrate;
an OLED array disposed on the TFT array substrate, a
package layer which covers the OLED array, an upper
protection layer covering the package layer, and a lower
protection layer. In a first direction, a first projection of the
OLED array on the TFT array substrate is located within a
second projection of the package layer on the TFT array
substrate, and there is a first distance between a boundary of
the first projection and a boundary of the second projection.
Also 1n the first direction, the second projection is located
within a third projection of the upper protection layer on the
TFT array substrate, and there is a second distance between
the boundary of the second projection and a boundary of the
third projection.

13 Claims, 3 Drawing Sheets
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DISPLAY PANEL HAVING VARIOUS LAYERS
OVERLAPING ONE ANOTHER IN
VERTICAL DIRECTION AND A METHOD
FOR FORMING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims the priority to Chinese
Patent Application No. 201510862357.5, titled “DISPLAY
PANELS AND METHODS FOR FABRICATING THE
SAME”, filed on Nov. 30, 2015 with the State Intellectual
Property Office of People’s Republic of China, which is
incorporated herein by reference in its entirety.

FIELD

The present disclosure relates to the technical field of
display device, and in particular to a display panel and a
method for fabricating the same.

BACKGROUND

With the constant development of science and technology,
more and more electronic display devices are widely used in
people’s daily life and work, which brings great conve-
nience to people’s daily life and work, and the display
devices become indispensible and important tools in peo-
ple’s daily life and work today.

The main component of the electronic display device is a
display panel, and an OLED display panel becomes one of
mainstream display panels nowadays due to advantages such
as a wide viewing angle, an even image quality, a fast
response speed, a colorful display and a simple process.

It is required to protect the OLED display panel by
packaging, to avoid aging of a function layer caused by
vapor intrusion. However, the protection package of a con-
ventional display panel has a poor seal effect, and the
conventional display panel has a short service life.

SUMMARY

To solve the problem above, a display panel and a method
for fabricating the same are provided according to the
present disclosure, which improves the seal effect of the
package protection of the display panel, and prolongs the
service life of the display panel.

For solving the problem above, the following technical
solutions are provided according to the present disclosure.

A display panel is provided, which includes a thin film
transistor (TFT) array substrate, an organic light emitting
diode (OLED) array disposed on the TFT array substrate, a
package layer covering the OLED array, an upper protection
layer covering the package layer, a lower protection layer
arranged at a side of the TFT array substrate away from the
OLED array. In a first direction perpendicular to the TFT
array substrate, a first projection of the OLED array on the
TFT array substrate is located within a second projection of
the package layer on the TFT array substrate, and there is a
first distance between a boundary of the first projection and
a boundary of the second projection. Also in the first
direction, the second projection is located within a third
projection of the upper protection layer on the TFT array
substrate, and there is a second distance between the bound-
ary of the second projection and a boundary of the third
projection.
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A method for fabricating a display panel is further pro-
vided according to the present disclosure. The method
includes:

providing a TFT array substrate;

forming an OLED array on a surface of the TFT array
substrate;

forming a package layer on a surface of the OLED array,
where the package layer covers the OLED array, in a first
direction, a first projection of the OLED on the TFT array
substrate is located within a second projection of the pack-
age layer on the TFT array substrate, and there is a first
distance between a boundary of the first projection and a
boundary of the second projection, where the first direction
is perpendicular to the TFT array substrate; and

forming an upper protection layer on a surface of the
package layer, and forming a lower protection layer at a side
of the TFT array substrate away from the OLED array,
where, in the first direction, the second projection is located
within a third projection of the upper protection layer on the
TFT array substrate, and there is a second distance between
the boundary of the second projection and a boundary of the
third projection.

According to the descriptions above, the display panel
according to the present disclosure includes: a TFT array
substrate; an OLED array, which is disposed on the TFT
array substrate; a package layer, which covers the OLED
array, where, in a first direction, a first projection of the
OLED on the TFT array substrate is located within a second
projection of the package layer on the TFT array substrate,
and there is a first distance between a boundary of the first
projection and a boundary of the second projection; an upper
protection layer, which covers the package layer, where, in
the first direction, the second projection is located within a
third projection of the upper protection layer on the TFT
array substrate, and there is a second distance between the
boundary of the second projection and a boundary of the
third projection; and a lower protection layer, which is
arranged at a side of the TFT array substrate away from the
OLED array, where the first direction is perpendicular to the
TFT array substrate.

In the display panel according to the embodiments of the
disclosure, there are the first distance and the second dis-
tance. The first distance can effectively prevent vapor from
intruding through a space between the package layer and the
OLED array, and the second distance can effectively prevent
vapor from intruding through a space between the upper
protection layer and the package layer, such that aging of the
display panel caused by vapor intrusion are effectively
prevented, and the packaging protection of the display panel
has a good seal effect, which prolongs the service life of the
display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

To illustrate technical solutions according to embodi-
ments of the disclosure or in the conventional technology
more clearly, the following briefly describes the drawings
according to embodiments of the disclosure. Apparently, the
drawings are only some embodiments of the present disclo-
sure, and other drawings may be obtained by those skilled in
the art according to those drawings without creative efforts.

FIG. 1 is a schematic structural diagram of a display panel
according to an embodiment of the disclosure;

FIG. 2 is a schematic structural diagram of a display panel
according to another embodiment of the disclosure;

FIG. 3 is a schematic structural diagram of a display panel
according to yet another embodiment of the disclosure;
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FIG. 4 is a schematic structural diagram of a display panel
according to yet another embodiment of the invention; and

FIG. 5 is a flowchart of a method for fabricating a display
panel according to an embodiment of the disclosure.

DETAILED DESCRIPTION

The technical solutions of embodiments of the disclosure
will be illustrated clearly and completely in conjunction with
the drawings of the embodiments of the disclosure. Appar-
ently, the described embodiments are only a few embodi-
ments rather than all embodiments of the disclosure. Any
other embodiments obtained by those skilled in the art on the
basis of the embodiments of the present disclosure without
creative work will fall within the scope of the present
disclosure.

As described in the background section, package of a
conventional OLED display panel has a poor seal effect such
that vapor can easily intrude the package, thereby resulting
in problems such as damp aging and oxidation aging of a
functional layer of the display panel. This can cause a short
service life of the display panel.

For solving the problems above, a display panel is pro-
vided according to an embodiment of the invention, as
shown in FIG. 1.

FIG. 1 is a schematic structural diagram of a display panel
according to the embodiment. As shown, in this embodi-
ment, the display panel includes: a TFT array substrate 11;
an OLED array 12; a package layer 13; an upper protection
layer 14; and a lower protection layer 15. As also shown, the
OLED array 12 is disposed on the TFT array substrate 11.
The package layer 13 covers the OLED array 12. The upper
protection layer 14 covers the package layer 13. The pro-
tection layer 15 is arranged at a side of the TFT array
substrate 11 away from the OLED array

As still shown, in a first direction X, a first projection of
the OLED array 12 on the TFT array substrate is located
within a second projection of the package layer 13 on the
TFT array substrate 11. As can be seen, there is a first
distance e between a boundary of the first projection and a
boundary of the second projection. In the first direction X.
The second projection is located within a third projection of
the upper protection layer 14 on the TFT array substrate 11,
and there is a second distance d between the boundary of the
second projection and a boundary of the third projection.
The first direction X is perpendicular to the TFT array
substrate 11.

In the display panel according to the embodiment of the
disclosure, there are the first distance and the second dis-
tance. The first distance can effectively prevent vapor from
intruding through a space between the package layer and the
OLED array, and the second distance can effectively prevent
vapor from intruding through a space between the upper
protection layer and the package layer. This can prevent
damp aging and oxidation aging of the display panel caused
by vapor intrusion. The packaging protection of the display
panel has a good seal effect, and thus can prolong the service
life of the display panel.

As also shown in FIG. 1, the TFT array substrate 11 may
include: a substrate 112 and a TFT array 111 disposed on a
surface of the substrate 112. The TFT array 111 is arranged
at a side of the substrate 112 facing the OLED array 12.

As still shown in FIG. 1, In the first direction X, a fourth
projection of the TFT array 111 on the lower protection layer
15 is located within a fifth projection of the substrate 112 on
the lower protection layer 15, and there is a third distance b
between a boundary of the fourth projection and a boundary
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of the fifth projection. There is a fourth distance a between
the boundary of the fourth projection and a boundary of the
lower protection layer 15. The fourth projection and the fifth
projection are both located on the lower protection layer 15.

As also shown in FIG. 1 In the first direction X, there is
a fifth distance ¢ between a boundary of a sixth projection of
the upper protection layer 14 on the substrate 112 and a
boundary of the TFT array layer 11. The sixth projection is
located on the TFT array 11.

It should be noted that in the embodiments according to
the present disclosure, a distance between boundaries of two
projections is the minimum distance between the boundaries
of the two projections.

The third distance b can effectively prevent vapor from
intruding through a space between the substrate 112 and the
TFT array 111. The fourth distance a can effectively prevent
vapor from intruding through a space between the substrate
112 and the lower protection layer 15. The fifth distance ¢
can effectively prevent vapor from intruding through a space
between the upper protection layer 14 and the package layer
13 or between the upper protection layer and the TFT array
111. Thus, aging of the display panel due to vapor intrusion
can be effectively prevented, and the packaging protection of
the display panel has a good seal effect, which prolongs the
service life of the display panel.

In the display panel according to another embodiment of
the disclosure, an echelon protection structure is arranged
such that vapor intrusion through a space between two
structural layers is effectively prevented. Damp aging and
oxidation aging of the display panel are thus avoided, and
the service life of the display panel is prolonged.

In certain embodiments, the first distance e is greater than
0.3 mm; the second distance d 1s greater than 0.2 mm; the
third distance b is greater than 0.1 mm; the fourth distance
a is greater than 0.1; and the fifth distance ¢ is greater than
0.1 mm. By designing the display panel with these distances,
the vapor intrusion through a space between two corre-
sponding structural layers can be effectively prevented, and
the effect of the seal protection can be improved.

In still another embodiment according to the present
disclosure, the upper protection layer 14 is bonded with the
package layer 13 and the TFT array 111 through an upper
glue layer 16; and the lower protection layer 15 is bonded
with the substrate 112 through a lower glue layer 17. In the
first direction X, a boundary of the top glue layer 16 is flush
with a boundary of the upper protection layer 14, and a
boundary of the lower glue layer 17 is flush with a boundary
of the lower protection layer 15.

Reference is made to FIG. 2, which is a schematic
structural diagram of a display panel according to another
embodiment of the disclosure. In addition to the structures
of the display panel shown in FIG. 1, the display panel
shown in FIG. 2 further includes a first lateral protection
layer 21.

As shown, in this embodiment, the first lateral protection
layer 21 covers a portion of the TFT array 111 not covered
by the upper protection layer, covers a portion of the
substrate 112 not covered by the TFT array, and covers at
least a portion of the lower protection layer 15 not covered
by the substrate 112.

In the embodiment shown in FIG. 2, the vapor intrusion
through a space between two structural layers can be further
prevented by arranging the first lateral protection layer 21,
which further improves the effect of seal protection of the
display panel, better avoids damp aging and oxidation aging
of the structural layers of the display panel and further
prolongs the service life of the display panel.
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Reference is made to FIG. 3, which is a schematic
structural diagram of a display panel according to another
embodiment of the disclosure. In addition to the structures
of the display panel shown in FIG. 2, the display panel
shown in FIG. 3 further includes a second lateral protection
layer 31. The second lateral protection layer 31 covers the
first lateral protection layer 21.

In the embodiment shown in FIG. 3, the vapor intrusion
through a space between two structural layers can be further
prevented by the second lateral protection layer 31, which
further improves the effect of seal protection of the display
panel, better avoids damp aging and oxidation aging of the
structural layers of the display panel and further prolongs the
service life of the display panel.

In some embodiments, the second lateral protection layer
22 may be an AL, O, film thicker than 0.03 mm, and the first
lateral protection layer 21 may be a sealant.

Reference is made to FIG. 4, which is a schematic
structural diagram of a display panel according to another
embodiment of the disclosure. In the embodiment shown in
FIG. 4, for achieving a good package protection effect and
more effectively preventing the vapor intrusion, the first
lateral protection layer 21 is arranged to cover an interface
between the upper glue layer 16 and the upper protection
layer 14; and the second lateral protection layer 31 is
arranged to cover an interface between the lower glue layer
17 and the lower protection layer 15, to cover an edge
portion of a surface of the lower protection layer 15 away
from the lower glue layer 17, and to cover an edge portion
of a surface of the upper protection layer 14 away from the
upper glue layer 16. The lower glue layer 17 has a prede-
termined width L2. The upper protection layer 14 has a
predetermined width L1

In certain embodiments, the predetermined width L1 and
the predetermined width 1.2 are both greater than 0.1 mm
and smaller than the fourth distance a.

In the embodiment according to the present disclosure,
the substrate 112 is a flexible substrate. The flexible sub-
strate may be a plastic substrate, so that the display panel can
be bended, and can be used to fabricate a bendable display
panel.

According to the descriptions above, the display panel
according to the embodiment of the present disclosure has a
good effect of package protection, which can effectively
prevent vapor intrusion, prevent damp aging and oxidation
aging of the structural layers and effectively prolong the
service life of the display panel.

Based on the embodiments of the display panel, as shown
in FIG. 5, a method for fabricating a display panel is
provided according to an embodiment of the disclosure.

Reference is made to FIG. 5, which is a flowchart of a
method for fabricating a display panel according to an
embodiment of the disclosure. The method includes steps
S11 to S14.

At step S11 a TFT array substrate is provided.

The structure of the TFT array substrate may refer to the
embodiments illustrated and described herein, which can
include a substrate and a TFT array disposed on a surface of
the substrate. A third distance b may be arranged between
the TFT array and a boundary of the substrate.

At step S12 an OLED array on a surface of the TFT array
substrate is formed.

The OLED array may be formed on the surface of the TFT
array substrate through an evaporation process. The TFT
array is located between the OLED array and the substrate.

At step S13 a package layer on a surface of the OLED
array is formed.
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The package layer is formed by a film packaging process,
and the package layer may be a multilayer structure, which
includes multiple alternatively distributed organic layers and
inorganic layers.

The package layer covers the OLED array. In a first
direction, a first projection of the OLED array on the TFT
array substrate is located within a second projection of the
package layer on the TFT array substrate, and there is a first
distance between a boundary of the first projection and a
boundary of the second projection, where the first direction
is perpendicular to the TFT array substrate.

At step S14, an upper protection layer on a surface of the
package layer is formed and a lower protection layer is
formed at a side of the TFT array substrate away from the
OLED array.

In the first direction, the second projection is located
within a third projection of the upper protection layer on the
TFT array substrate, and there is a second distance between
the boundary of the second projection and a boundary of the
third projection.

In order to improve the effect of package protection, the
method can further include: a first lateral protection layer.
the first lateral protection layer can cover a portion of the
TFT array which is not covered by the upper protection
layer, covers a portion of the substrate which is not covered
by the TFT array, and covers at least a portion of the lower
protection layer which is not covered by the substrate.

In order to improve the effect of package protection, the
method can further include forming a second lateral protec-
tion layer. The second lateral protection layer can cover the
first lateral protection layer.

A diagram of a final structure of the display panel fabri-
cated by the method according to the embodiment of the
disclosure may refer to the display panel shown in FIGS. 1
to 4.

It should be noted that the method according to the
embodiment of the disclosure is used to fabricate the display
panel according to the embodiments, structural diagrams of
the display panel can refer to the drawings of the embodi-
ments of the display panel, and one embodiment can refer to
other embodiments for the same or similar parts, which are
not described herein.

The method according to the embodiment of the disclo-
sure can be used to fabricate the display panel according to
the foregoing embodiments, and the display panel has a
good effect of package protection and a long service life.

The description of the embodiments disclosed herein
enables those skilled in the art to implement or use the
present disclosure. Numerous modifications to the embodi-
ments are apparent to those skilled in the art, and the general
principle herein can be implemented in other embodiments
without deviation from the spirit or scope of the present
disclosure. Therefore, the present disclosure is not limited to
the embodiments described herein, but in accordance with
the widest scope consistent with the principle and novel
features disclosed herein.

The invention claimed is:

1. A display panel, comprising:

a thin film transistor array substrate (TFT array substrate),
comprising a substrate and a TFT array disposed on a
surface of the substrate,

an organic light emitting diode (OLED) array, wherein the
OLED array is disposed on the TFT array;

a package layer covering the OLED array;

an upper glue layer covering the package layer;

an upper protection layer covering the upper glue layer;
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a lower glue layer, arranged at a side of the TFT array
substrate away from the OLED array;

a lower protection layer arranged at a side of the lower
glue layer away from the TFT array substrate; and

a first lateral protection layer;

wherein the first lateral protection layer covers and
directly contacts with a portion of a surface of the TFT
array facing towards the upper protection layer, the
portion of the surface of the TFT array is not covered
by the upper protection layer,

wherein the first lateral protection layer covers and
directly contacts with a portion of a surface of the
substrate facing towards the upper protection layer, the
portion of the surface of the substrate is not covered by
the TFT array,

wherein the first lateral protection layer covers and
directly contacts with at least a portion of a surface of
the lower glue layer facing towards the upper protec-
tion layer, the portion of the surface of the lower glue
layer is not covered by the substrate;

wherein, in a first direction, a first projection is located
within a second projection, wherein the first projection
indicates a first area in the TFT array where the OLED
array is projected on the TFT array, the second projec-
tion indicates a second area in the TFT array where the
package layer is projected on the TFT array, and there
is a first distance between a boundary of the first
projection and a boundary of the second projection;

wherein, in the first direction, the second projection is
located within a third projection, wherein the third
projection indicates a third area in the TFT array where
the upper protection layer is projected on the TFT array,
and there 1s a second distance between the boundary of
the second projection and a boundary of the third
projection;

wherein, in the first direction, the TFT array encloses the
third projection and there is a fifth distance between a
boundary of the third projection and a boundary of the
TFT array;

wherein, in the first direction, the substrate encloses a fifth
projection, wherein the fifth projection indicates a fifth
area in the substrate where the TFT array is projected
on the substrate, and there is a third distance between
a boundary of the fifth projection and a boundary of the
substrate;

wherein, in the first direction, the lower protection layer
encloses a sixth projection, wherein the sixth projection
indicates a sixth area in the lower protection layer
where the substrate is projected on the lower protection
layer, and there is a fourth distance between the bound-
ary of the sixth projection and a boundary of the lower
protection layer;

wherein, in the first direction, a seventh projection of the
first lateral protection layer on the TFT array indicates
a seventh area in the TFT array where the first lateral
protection layer is projected on the TFT array, and a
boundary of the first lateral protection layer contacts
with a boundary of the upper protection layer;

wherein the first direction is perpendicular to the TFT
array substrate; wherein the first distance, the second
distance, the third distance, the fourth distance and the
fifth distance are greater than zero;

wherein the upper protection layer is bonded with the
package layer and the TFT array through the upper glue
layer, and the lower protection layer is bonded with the
substrate through the lower glue layer, wherein the
upper protection layer and the upper glue layer are
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directly contacted, and wherein the third projection and
an eighth projection are fully overlapped with each
other;

wherein, in the first direction, a boundary of the upper

glue layer is flush with a boundary of the upper
protection layer, and a boundary of the lower glue layer
is flush with a boundary of the lower protection layer.

2. The display panel according to claim 1, wherein the
first distance is greater than 0.3 mm, the second distance is
greater than 0.2 mm, the third distance is greater than 0.1
mm, the fourth distance is greater than 0.1, and the fifth
distance is greater than 0.1 mm.

3. The display panel according to claim 1, further com-
prising a second lateral protection layer,

wherein the second lateral protection layer covers the first

lateral protection layer.

4. The display panel according to claim 3, wherein the
second lateral protection layer is an Al,O; film and the
Al,O, film is thicker than 0.03 mm.

5. The display panel according to claim 1, wherein the
first lateral protection layer covers an interface between the
upper glue layer and the upper protection layer, and

a second lateral protection layer covers an interface

between the lower glue layer and the lower protection
layer, covers an edge portion of a surface of the lower
protection layer away from the lower glue layer, the
lower glue layer having a first predetermined width,
and covers an edge portion of a surface of the upper
protection layer away from the upper glue layer, the
upper glue layer having a second predetermined width.
6. The display panel according to claim 5, wherein the
first and second predetermined widths are greater than 0.1
mm and less than the fourth distance.
7. The display panel according to claim 1, wherein the
substrate is a flexible substrate.
8. A method for fabricating a display panel, the method
comprising:
providing a substrate and providing a TFT array on a
surface of the substrate to form a TFT array substrate;

forming an OLED array on a surface of the TFT array;

forming a package layer on a surface of the OLED array,
the package layer covering the OLED array, wherein in
a first direction, a first projection is located within a
second projection, wherein the first projection indicates
a first area in the TFT array where the OLED array is
projected on the TFT array, the second projection
indicates a second area in the TFT array where the
package layer is projected on the TFT array, and there
is a first distance between a boundary of the first
projection and a boundary of the second projection,
wherein the first direction is perpendicular to the TFT
array substrate;
forming a upper glue layer on a surface of the package
layer; the upper glue layer covering the package layer;

forming an upper protection layer on a surface of the
upper glue layer; the upper protection layer covering
the upper glue layer;

forming a lower glue layer at a side of the TFT array

substrate away from the OLED array, wherein, in the
first direction, the second projection is located within a
third projection, wherein the third projection indicates
a third area in the TFT array where the upper protection
layer is projected on the TFT array, and there is a
second distance between the boundary of the second
projection and a boundary of the third projection;
forming a lower protection layer at a side of the lower
glue layer away from the TFT array substrate; and
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forming a first lateral protection layer,

wherein the first lateral protection layer covers and
directly contacts with a portion of a surface of the TFT
array facing towards the upper protection layer, the
portion of the surface of the TFT array is not covered
by the upper protection layer,

wherein the first lateral protection layer covers and
directly contacts with a portion of a surface of the
substrate facing towards the upper protection layer, the
portion of the surface of the substrate is not covered by
the TFT array,

wherein the first lateral protection layer covers and
directly contacts with at least a portion of a surface of
the lower glue layer facing towards the upper protec-
tion layer, the portion of the surface of the lower glue
layer is not covered by the substrate;

wherein, in the first direction, the TFT array encloses the
third projection, and there is a fifth distance between a
boundary of the third projection and a boundary of the
TFT array;

wherein, in the first direction, the substrate encloses a fifth
projection wherein the fifth projection indicates a fifth
area in the substrate where the TFT array is projected
on the substrate, and there is a third distance between
a boundary of the fifth projection and a boundary of the
substrate of the TFT array substrate;

wherein, in the first direction, the lower protection layer
encloses a sixth projection wherein the sixth projection
indicates a sixth area in the lower protection layer
where the substrate is projected on the lower protection
layer, and there is a fourth distance between the bound-
ary of the sixth projection and a boundary of the lower
protection layer;

wherein, in the first direction, a seventh projection,
wherein the seventh projection indicates a seventh area
in the TFT array where the first lateral protection layer
is projected on the TFT array, and a boundary of the
first lateral protection layer contacts with a boundary of
the upper protection layer;

wherein the first direction is perpendicular to the TFT
array substrate; wherein the first distance, the second
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distance, the third distance, the fourth distance and the
fifth distance are greater than zero;

wherein the upper protection layer is bonded with the

package layer and the TFT array through the upper glue
layer, and the lower protection layer is bonded with the
substrate through the lower glue layer, wherein the
upper protection layer and the upper glue layer are
directly contacted, and wherein the third projection of
the upper protection layer on the TFT array and an
eighth projection are fully overlapped with each other;
and

wherein, in the first direction, a boundary of the upper

glue layer is flush with a boundary of the upper
protection layer, and a boundary of the lower glue layer
is flush with a boundary of the lower protection layer.

9. The method according to claim 8, wherein the first
distance is greater than 0.3 mm, the second distance is
greater than 0.2 mm, the third distance is greater than 0.1
mm, the fourth distance is greater than 0.1, and the fifth
distance is greater than 0.1 mm.

10. The method according to claim 8, further comprising
forming a second lateral protection layer,

wherein the second lateral protection layer covers the first

lateral protection layer.

11. The method according to claim 10, wherein the second
lateral protection layer is an Al,O, film and the Al,O; film
is thicker than 0.03 mm.

12. The method according to claim 8, wherein the first
lateral protection layer covers an interface between the
upper glue layer and the upper protection layer, and

a second lateral protection layer covers an interface

between the lower glue layer and the lower protection
layer, covers an edge portion of a surface of the lower
protection layer away from the lower glue layer, the
lower glue layer having a first predetermined width,
and covers an edge portion of a surface of the upper
protection layer away from the upper glue layer, the
upper glue layer having a second predetermined width.

13. The method according to claim 12, wherein the first
and second predetermined widths are greater than 0.1 mm
and smaller than the fourth distance.
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