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(57) ABSTRACT

The present disclosure relates to the field of display tech-
nology, and discloses a package structure and an organic
light emitting display apparatus. The package structure
includes a self-repairing functional layer and a heating layer
for heating the self-repairing functional layer. A forming
material of the self-repairing functional layer at least
includes: a self-repairing material.
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PACKAGE STRUCTURE AND ORGANIC
LIGHT EMITTING DISPLAY APPARATUS

CROSS REFERENCE

[0001] The present application claims the priority of Chi-
nese Patent Application No. 201710757303.1, and filed on
Aug. 29, 2017, and the entire contents thereof are incorpo-
rated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology and discloses a package structure and an organic
light emitting display apparatus.

BACKGROUND

[0003] Compared with conventional liquid crystal dis-
plays, organic light emitting devices (OLEDs) have advan-
tages of active light emission, fast response, large viewing
angle, and flexibility. In recent years, with the maturation
and development of organic electroluminescent technology,
related display products have been put into the market.
However, organic materials and metals are quite sensitive to
moisture and oxygen, and the device needs to be packaged
for protection after been fabricated, to prevent degradation
of device lifetime due to moisture and oxygen erosion.
Therefore, the package process has a very important role in
maintaining the overall light-emitting performance of the
device.

[0004] In a traditional OLED package process, one or
more layers of inorganic and/or organic thin films having
good water-oxygen blocking capability are prepared on the
device by vapor deposition, sputtering, or thermal deposi-
tion, to play a role of blocking the moisture and oxygen.
[0005] It should be noted that, information disclosed in the
above background portion is provided only for better under-
standing of the background of the present disclosure, and
thus it may contain information that does not form the prior
art known by those ordinary skilled in the art.

SUMMARY

[0006] The present disclosure provides a package struc-
ture, for packaging a display apparatus, the package struc-
ture including: an inorganic layer; a self-repairing functional
layer attached to the inorganic layer: and a heating layer
formed on the self-repairing function layer or heating the
self-repairing functional layer, wherein the self-repairing
functional layer at least including a self-repairing material to
repair a crack in the inorganic layer.

[0007] In an optional embodiment, the self-repairing func-
tional layer includes: an organic layer, and the self-repairing
material is doped within the organic layer.

[0008] In an optional embodiment, a doping mass ratio of
the self-repairing material in the organic layer is less than or
equal to 30%.

[0009] In an optional embodiment, a temperature of a
self-repairing reaction of the self-repairing material is lower
than a glass transition temperature of a forming material of
the organic layer.

[0010] In an optional embodiment, the inorganic layer
includes a first inorganic layer and a second inorganic layer,
wherein the self-repairing functional layer is located
between the first inorganic layer and the second inorganic
layer.
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[0011] In an optional embodiment, the package structure
further includes: an organic layer, and the self-repairing
functional layer is located on at least one side of the organic
layer.

[0012] In an optional embodiment, the inorganic layer
includes a first inorganic layer and a second inorganic layer,
and the organic layer is located between the first inorganic
layer and the second inorganic layer, wherein

[0013] the self-repairing functional layer is at least located
between the first inorganic layer and the organic layer, or
[0014] the self-repairing functional layer is at least located
between the second inorganic layer and the organic layer.
[0015] In an optional embodiment, the heating layer is
located on a side of the self-repairing functional layer
towards the first inorganic layer, or

[0016] the heating layer is located on a side of the self-
repairing functional layer towards the second inorganic
layer.

[0017] In an optional embodiment, the heating layer is
located on a side of the first inorganic layer away from the
second inorganic layer; or

[0018] the heating layer is located between the first inor-
ganic layer and the self-repairing functional layer; or
[0019] the heating layer is located between the second
inorganic layer and the self-repairing functional layer; or
[0020] the heating layer is located on a side of the second
inorganic layer away from the first inorganic layer.

[0021] In an optional embodiment, the self-repairing
material includes: at least one of ethylene-vinyl acetate
copolymer, polyethylene oxide, polyolefin elastomer (POE),
polydimethylsiloxane, and polyethylene glycol.

[0022] In an optional embodiment, a thickness of the
self-repairing functional layer is greater than or equal to 2
microns and less than or equal to 8 microns.

[0023] In an optional embodiment, the heating layer is a
graphene layer or a metal mesh layer or a metal thin film
layer.

[0024] The present disclosure further provides an organic
light emitting display apparatus, including an organic light
emitting device, and any one of the package structures
located on the organic light emitting device.

[0025] In an optional embodiment, a resistance of the
heating layer is greater than that of the organic light emitting
device.

[0026] In an optional embodiment, the heating layer is
connected to an external circuit through an array layer
within the organic light emitting device.

[0027] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restrictive of
the present disclosure, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a first schematic structural diagram of a
package structure according to an embodiment of the present
disclosure;

[0029] FIG. 2 is a second schematic structural diagram of
a package structure according to an embodiment of the
present disclosure;

[0030] FIG. 3 is a third schematic structural diagram of a
package structure according to an embodiment of the present
disclosure;
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[0031] FIG. 4 is a fourth schematic structural diagram of
a package structure according to an embodiment of the
present disclosure;

[0032] FIG. 5 is a fifth schematic structural diagram of a
package structure according to an embodiment of the present
disclosure;

[0033] FIG. 6 is a sixth schematic structural diagram of a
package structure according to an embodiment of the present
disclosure;

[0034] FIG. 7 is a seventh schematic structural diagram of
a package structure according to an embodiment of the
present disclosure;

[0035] FIG. 8 is an eighth schematic structural diagram of
a package structure according to an embodiment of the
present disclosure;

[0036] FIG. 9 is a ninth schematic structural diagram of a
package structure according to an embodiment of the present
disclosure;

[0037] FIG. 10 is a tenth schematic structural diagram of
a package structure according to an embodiment of the
present disclosure;

[0038] FIG. 11 is an eleventh schematic structural diagram
of a package structure according to an embodiment of the
present disclosure;

[0039] FIG. 12 is a twelfth schematic structural diagram of
a package structure according to an embodiment of the
present disclosure; and

[0040] FIG. 13 is a schematic structural diagram of an
organic light emitting display apparatus provided by an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0041] The following will clearly and completely describe
the technical solutions in the embodiments of the present
disclosure with reference to the accompanying drawings in
the embodiments of the present disclosure. Apparently, the
described embodiments are merely a part of the embodi-
ments of the present disclosure and not all of the embodi-
ments. All other embodiments obtained by a person of
ordinary skill in the art based on the embodiments of the
present disclosure without creative efforts shall fall within
the protection scope of the present disclosure.

[0042] Asshown in FIG. 1, the present disclosure provides
a package structure, for packaging a display apparatus. The
package structure includes a self-repairing functional layer
2, and a heating layer 1 for heating the self-repairing
functional layer 2. A forming material of the self-repairing
functional layer 2 at least includes: a self-repairing material
22.

[0043] In the package structure provided by the present
disclosure, a cracked package layer can be repaired through
the provided self-repairing functional layer 2 and the heating
layer 1, and when the heating layer 1 heats the self-repairing
material 22, the self-repairing material 22 within the self-
repairing functional layer 2 will become glutinous and will
penetrate into cracks in the damaged package layer to repair
the damaged package layer, and this type of repairing can be
repeated.

[0044] Therefore, the package structure provided by the
present disclosure can repair the crack generated in the
package layer, improve the packaging effect, and improve
the quality of the organic light emitting display apparatus.
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[0045] The self-repairing function of the self-repairing
material 22 may be implemented by means of ultraviolet
irradiation or the like.

[0046] There may be various kinds of specific structures of
the above functional layer, and there may also be various
kinds of specific structures of the self-repairing functional
layer 2.

[0047] In an optional embodiment, as shown in FIG. 2, the
self-repairing functional layer 2 includes: an organic layer
21, and the self-repairing material 22 is doped within the
organic layer 21. The self-repairing material 22 may be
doped as a second dopant to be doped in the organic
material. It should be noted that the circle in FIG. 2 is only
for illustrating the self-repairing material 22, and the shape
of the self-repairing material 22 is not limited.

[0048] Optionally, a doping mass ratio of the self-repair-
ing material 22 in the organic layer 21 is less than or equal
to 30%.

[0049] In order to prevent the property of the organic
material layer from being changed due to heating and affect
its own packaging performance, preferably, a temperature of
a self-repairing reaction of the self-repairing material 22 is
lower than a glass transition temperature of a forming
material of the organic layer 21.

[0050] Optionally, a temperature of a self-repairing reac-
tion of the self-repairing material 22 is less than or equal to
60 degrees Celsius.

[0051] In another optional embodiment, as shown in FIG.
3, FIG. 4, FIG. 5 and FIG. 6, the package structure includes
a first inorganic layer 3 and a second inorganic layer 4, in
addition to the self-repairing functional layer 2. The self-
repairing functional layer 2 is located between the first
inorganic layer 3 and the second inorganic layer 4. The
inorganic layer has better water and oxygen blocking prop-
erties.

[0052] In still another optional embodiment, as shown in
FIG. 7, the package structure includes an organic layer 21,
and the self-repairing functional layer 2 is located on at least
one side of the organic layer 21. When the package layer
selects an organic material having better water and oxygen
blocking properties, the self-repairing material 22 may be
disposed on a surface of the organic layer 21 by surface
modification. That is, the self-repairing material 22 forms
the self-repairing functional layer by its own, such that the
package structure only includes the organic layer 21.
[0053] In another optional embodiment, as shown in FIG.
8, FI1G. 9, FIG. 10, FIG. 11 and FIG. 12, the package
structure further includes a first inorganic layer 3 and a
second inorganic layer 4, in addition to the organic layer 21
and the self-repairing functional layer 2. The organic layer
21 is located between the first inorganic layer 3 and the
second inorganic layer 4.

[0054] As shown in FIG. 9, the self-repairing functional
layer 2 is at least located between the first inorganic layer 3
and the organic layer 21.

[0055] Alternatively, as shown in FIG. 8, the self-repairing
functional layer 2 is at least located between the second
inorganic layer 4 and the organic layer 21.

[0056] There may be a plurality of specific installation
positions of the heating layer 1. Optionally, as shown in FIG.
4 and FIG. 12, the heating layer 1 is located on a side of the
first inorganic layer 3 away from the second inorganic layer
4.
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[0057] Alternatively, as shown in FIG. 6 and FIG. 10, the
heating layer 1 is located between the first inorganic layer 3
and the self-repairing functional layer 2.

[0058] Alternatively, as shown in FIG. 5, FIG. 8 and FIG.
9, the heating layer 1 is located between the second inor-
ganic layer 4 and the self-repairing functional layer 2.
[0059] Alternatively, as shown in FIG. 3 and FIG. 11, the
heating layer 1 is located on a side of the second inorganic
layer 4 away from the first inorganic layer 3. The self-
repairing material 22 in the self-repairing functional layer 2,
after being heated, may penetrate into the cracks of the
damaged inorganic layer through the organic layer 21, and
repairs the damaged inorganic layer.

[0060] In a preferred embodiment, the heating layer 1 is
located on a side of the self-repairing functional layer 2
towards the first inorganic layer 3.

[0061] Alternatively, the heating layer 1 is located on a
side of the self-repairing functional layer 2 towards the
second inorganic layer 4. That is, the heating layer is
provided in close contact with the self-repairing functional
layer 2 and directly heats the self-repairing functional layer
2.

[0062] The above self-repairing material 22 may include:
at least one of ethylene-vinyl acetate copolymer, polyethyl-
ene oxide, polyolefin elastomer (POE), polydimethylsilox-
ane, and polyethylene glycol.

[0063] Optionally, a thickness of the self-repairing func-
tional layer 2 is greater than or equal to 2 microns and less
than or equal to 8 microns. For example, it can be 2 microns,
2.5 microns, 3 microns, 4 microns, 5 microns, 6 microns, 7.5
microns, and 8 microns, etc., which will not be repeated
herein one by one.

[0064] In any of the above embodiments, the heating layer
1 may be is a graphene layer or a metal mesh layer or a metal
thin film layer.

[0065] As shown in FIG. 13, the present disclosure further
provides an organic light emitting display apparatus includ-
ing an organic light emitting device 5, and any one of the
above package structures located on the organic light emit-
ting device 5. Due to the above package structure, cracks
generated in the package layer can be repaired, the package
effect is improved, and the quality of the organic light
emitting display apparatus is improved. Therefore, the
organic light emitting display apparatus provided by the
present disclosure has better display effect and quality.
[0066] In a preferred embodiment, a resistance of the
heating layer 1 is greater than that of the organic light
emitting device, which facilitates the heat generation of the
heating layer 1.

[0067] Optionally, the heating layer 1 is connected to an
external circuit through an array layer within the organic
light emitting device 5. The array layer may be a print circuit
board (PCB), a flexible print circuit (FPC) or the like
provided in the organic light emitting device 5 for estab-
lishing electrical connection between different components
(e.g., the components in the organic light emitting device, an
external circuit for driving the organic light emitting device
or the like. Also, the heating layer 1 may be connected to the
array layer via a via hole formed in the self-repairing layer
2, while the present disclosure is not limited thereto. Such a
structural arrangement facilitates the preparation. Specifi-
cally, the heating layer 1 can be connected to the external
circuit through the method of perforating on the array layer.
In order to conveniently turn on of the heating layer 1, a
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switch for controlling the temperature of the heating layer 1
can be provided outside the organic light emitting display
apparatus.

[0068] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit and
scope of the disclosure. Thus, if these modifications and
variations of the present disclosure fall within the scope of
the claims of the present disclosure and their equivalent
technologies, the present disclosure also intends to include
these modifications and variations.

What is claimed is:

1. A package structure, for packaging a display apparatus,
the package structure comprising:

an inorganic layer;

a self-repairing functional layer attached to the inorganic

layer; and
a heating layer formed on the self-repairing function layer
for heating the self-repairing functional layer,

wherein the self-repairing functional layer comprises at
least a self-repairing material to repair a crack in the
inorganic layer.

2. The package structure of claim 1, wherein the self-
repairing functional layer comprises: an organic layer, and
the self-repairing material is doped within the organic layer.

3. The package structure of claim 2, wherein a doping
mass ratio of the self-repairing material in the organic layer
is less than or equal to 30%.

4. The package structure of claim 2, wherein a tempera-
ture of a self-repairing reaction of the self-repairing material
is lower than a glass transition temperature of a forming
material of the organic layer.

5. The package structure of claim 2, wherein the inorganic
layer comprises a first inorganic layer and a second inor-
ganic layer, wherein the self-repairing functional layer is
located between the first inorganic layer and the second
inorganic layer.

6. The package structure of claim 1, further comprising:
an organic layer, and the self-repairing functional layer is
located on at least one side of the organic layer.

7. The package structure of claim 6, wherein the inorganic
layer comprises a first inorganic layer and a second inor-
ganic layer, and the organic layer is located between the first
inorganic layer and the second inorganic layer, wherein the
self-repairing functional layer is at least located between the
first inorganic layer and the organic layer.

8. The package structure of claim 6, wherein the inorganic
layer comprises a first inorganic layer and a second inor-
ganic layer, and the organic layer is located between the first
inorganic layer and the second inorganic layer, wherein the
self-repairing functional layer is at least located between the
second inorganic layer and the organic layer.

9. The package structure of claim 5, wherein the heating
layer is located on a side of the first inorganic layer away
from the second inorganic layer.

10. The package structure of claim 5, wherein the heating
layer is located between the first inorganic layer and the
self-repairing functional layer.

11. The package structure of claim 5, wherein the heating
layer is located between the second inorganic layer and the
self-repairing functional layer.

12. The package structure of claim 5, wherein the heating
layer is located on a side of the second inorganic layer away
from the first inorganic layer.
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13. The package structure of claim 5, wherein the heating
layer is located on a side of the self-repairing functional
layer towards the first inorganic layer.

14. The package structure of claim 5, wherein the heating
layer is located on a side of the self-repairing functional
layer towards the second inorganic layer.

15. The package structure of claim 1, wherein the self-
repairing material comprises: at least one of ethylene-vinyl
acetate copolymer, polyethylene oxide, polyolefin elastomer
(POE), polydimethylsiloxane, and polyethylene glycol.

16. The package structure of claim 1, wherein a thickness
of the self-repairing functional layer is greater than or equal
to 2 microns and less than or equal to 8 microns.

17. The package structure of claim 1, wherein the heating
layer is a graphene layer or a metal mesh layer or a metal
thin film layer.

18. An organic light emitting display apparatus, compris-
ing an organic light emitting device, and the package struc-
ture located on the organic light emitting device as claimed
in claim 1.

19. The organic light emitting display apparatus of claim
18, wherein a resistance of the heating layer is greater than
that of the organic light emitting device.

20. The organic light emitting display apparatus of claim
18, wherein the heating layer is connected to an external
circuit through an array layer within the organic light
emitting device.

Feb. 28,2019



TRAFROE) HELWMENANXE REE
NIF(2E)E US20190067635A1
HiES US15/975985

FRIFRB(EFR)AGE) READZEARGERLE
RF(EFR)AGE) REAPEEARGERLF.

HARBEEARARE) ZRAMREARGERAF.

[FRIZ BB A YU JING
KREBA YU, JING
CHEN, YUJU
IPCHEE HO1L51/52
CPCH¥%(= HO1L51/5253 HO1L51/529 H01L2251/568
i £ 201710757303.1 2017-08-29 CN
H 2T SR US10535839
SNEBEEHE Espacenet  USPTO
RE(GR)

REFASREREARAE, , AF 7T —HHELEHNBENEAEREE,
HELWOBEBEEDRENATNABBENEENNRE. BIEE
WEEENERMHEDTE - RIEEME.

patsnap

2019-02-28

2018-05-10

/////////g////////////////////////////////%v1

™V

Amay Layer

External Circuit



https://share-analytics.zhihuiya.com/view/e661f303-541a-4d32-b6f6-bf9d35506d52
https://worldwide.espacenet.com/patent/search/family/060312375/publication/US2019067635A1?q=US2019067635A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220190067635%22.PGNR.&OS=DN/20190067635&RS=DN/20190067635

