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forming the organic light emitting device on the substrate

forming an encapsulation film layer above the organic
light emitting device to encapsulate the organic light

emitting device onto the substrate while forming a water-

oxygen absorption structure in the encapsulation film layer

Fig. 3
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PACKAGE STRUCTURE, MANUFACTURING
METHOD FOR THE SAME, AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Chinese
Patent Application No. 201710646937.X filed on Aug. 1,
2017, the disclosure of which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technologies, and in particular, to a package structure and a
manufacturing method for the same, and a display device.

BACKGROUND

[0003] In a novel flexible organic light emitting display
device (AMOLED), both of an organic light emitting mate-
rial layer and a cathode formed by an active metal are very
sensitive to moisture and oxygen, and a small amount of
moisture or oxygen intruding into the device can cause rapid
decay and aging of the device, therefore the light emitting
display device has high requirements for preventing mois-
ture and oxygen. Therefore, the organic light emitting dis-
play device places high demands on packaging processes
and conditions.

SUMMARY

[0004] An embodiment of the present disclosure provides
a package structure including: a substrate; an organic light
emitting device disposed on the substrate; an encapsulation
film layer disposed above the organic light emitting device,
the encapsulation film layer encapsulating the organic light
emitting device onto the substrate, wherein an adsorption
structure is formed in the encapsulation film layer, and the
adsorption structure is configured to absorb moisture and
oxygen.

[0005] In some implementations, the adsorption structure
includes a plurality of pores, and the plurality of pores are
uniformly distributed in the encapsulation film layer.
[0006] In some implementations, each of the pores has a
size ranging from 0.1 nm to 10 nm.

[0007] In some implementations, a volume ratio of the
pores in the encapsulation film layer per unit volume ranges
from 10% to 40%.

[0008] In some implementations, the encapsulation film
layer has a thickness ranging from 50 nm to 70 nm.
[0009] In some implementations, each of the pores is
partially filled with an inert gas.

[0010] In some implementations, the encapsulation film
layer is made of an alkali metal halide composite material or
an organic polymer resin material.

[0011] In some implementations, the package structure
includes an organic encapsulation layer and an inorganic
encapsulation layer, wherein the organic encapsulation layer
and the inorganic encapsulation layer are sequentially
stacked on the encapsulation film layer.

[0012] In some implementations, the package structure
further includes an organic encapsulation layer and an
inorganic encapsulation layer, wherein the organic encapsu-
lation layer and the inorganic encapsulation layer are
sequentially stacked on a side of the organic light emitting
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device away from the substrate, and the encapsulation film
layer is interposed between the organic encapsulation layer
and the inorganic encapsulation layer.

[0013] In some implementations, the package structure
includes more than one encapsulation film layer, more than
one organic encapsulation layer and more than one inorganic
encapsulation layer.

[0014] An embodiment of the present disclosure provides
a display device including the above package structure.
[0015] An embodiment of the present disclosure provides
a manufacturing method for a package structure, wherein the
package structure includes a substrate, an organic light
emitting device, and a first encapsulation film layer, the
manufacturing method including: forming the organic light
emitting device on the substrate; forming the first encapsu-
lation film layer above the organic light emitting device to
encapsulate the organic light emitting device onto the sub-
strate, wherein an adsorption structure is formed in the first
encapsulation film layer, and the adsorption structure is
configured to absorb moisture and oxygen.

[0016] In some implementations, forming the first encap-
sulation film layer includes: forming the first encapsulation
film layer adopting an alkali metal halide composite material
by using an evaporation method.

[0017] In some implementations, forming the first encap-
sulation film layer includes: forming the first encapsulation
film layer adopting an organic polymer resin material by
using a printing method or a spin coating method.

[0018] In some implementations, the adsorption structure
includes a plurality of pores, and forming the first encapsu-
lation film layer further includes: during the evaporation
process, an inert gas is introduced into a material, which is
to be evaporated to form the first encapsulation film layer, to
form the pores in the first encapsulation film layer.

[0019] In some implementations, a flow rate of the inert
gas introduced into the material to be evaporated ranges
from 1 scem to 10 scem, an evaporation ambient pressure is
not less than 1.0E-5 Pa, and an evaporation rate ranges from
4 Uls to 5 Urs.

[0020] In some implementations, the manufacturing
method further includes sequentially forming a first inor-
ganic encapsulation layer and a first organic encapsulation
layer on the first encapsulation film layer.

[0021] In some implementations, the manufacturing
method further includes: before forming the first encapsu-
lation film layer, forming a first inorganic encapsulation
layer on the organic light emitting device to encapsulate the
organic light emitting device onto the substrate; and after
forming the first encapsulation film layer, forming a first
organic encapsulation layer on the first encapsulation film
layer, wherein forming the first encapsulation film layer
further includes forming the first encapsulation film layer on
the first inorganic encapsulation layer.

[0022] In some implementations, the manufacturing
method further includes: before forming the first encapsu-
lation film layer, forming a first inorganic encapsulation
layer above the organic light emitting device to encapsulate
the organic light emitting device onto the substrate; after
forming the first encapsulation film layer, forming a first
organic encapsulation layer on the first encapsulation film
layer; forming a second encapsulation film layer on the first
organic encapsulation layer; and forming a second inorganic
encapsulation film layer on the second encapsulation film
layer, wherein forming the first encapsulation film layer
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further includes forming the first encapsulation film layer on
the first inorganic encapsulation layer.

[0023] In some implementations, forming the first encap-
sulation film layer further includes: forming the first encap-
sulation film layer adopting an alkali metal halide composite
material by using an evaporation method, wherein during
the evaporation process, an inert gas is introduced into a
material, which is to be evaporated to form the first encap-
sulation film layer by the evaporation method, to form pores
in the first encapsulation film layer.

[0024] In some implementations, forming the second
encapsulation film layer further includes: forming the sec-
ond encapsulation film layer adopting an alkali metal halide
composite material by using an evaporation method,
wherein during the evaporation process, an inert gas is
introduced into a material, which is to be evaporated to form
the second encapsulation film layer by the evaporation
method, to form pores in the second encapsulation film
layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a cross-sectional view showing a con-
figuration of a package structure according to an embodi-
ment of the present disclosure;

[0026] FIG. 2 is a cross-sectional view showing the con-
figuration of a package structure according to another
embodiment of the present disclosure;

[0027] FIG. 3 is a flow chart of a manufacturing method
for a package structure according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0028] In order to enable a person skilled in the art to
better understand the technical solutions of the present
disclosure, a package structure and a manufacturing method
for the same and a display device provided by the present
disclosure are further described in detail below with refer-
ence to the accompanying drawings and specific embodi-
ments.

[0029] An embodiment of the present disclosure provides
a package structure, as shown in FIG. 1, which includes a
substrate 1 and an organic light emitting device 2 disposed
on the substrate 1, and an encapsulation film layer 3 cov-
ering the organic light emitting device 2 and being config-
ured to encapsulate the organic light emitting device 2 onto
the substrate 1, wherein an adsorption structure is formed in
the encapsulation film layer 3. In the present embodiment,
the adsorption structure may specifically be a water-oxygen
absorption structure 4, and the water-oxygen absorption
structure 4 can absorb moisture and oxygen.

[0030] According to an embodiment of the present disclo-
sure, the substrate 1 is a flexible substrate, and the package
structure is a flexible structure. By forming the water-
oxygen absorption structure 4 in the encapsulation film layer
3, moisture and oxygen in the package structure can be
absorbed, thereby avoiding the organic light emitting device
2 from being corroded and damaged by moisture and
oxygen, thereby improving package quality for the organic
light emitting device 2 and prolonging the lifetime of the
organic light emitting device 2.

[0031] In the present embodiment, the water-oxygen
absorption structure 4 includes a plurality of pores, and the
plurality of pores are uniformly distributed in the encapsu-
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lation film layer 3. The uniformly distributed pores in the
encapsulation film layer 3 can absorb, accommodate and
enclose moisture and oxygen in the package structure,
thereby preventing moisture and oxygen from directly con-
tacting the organic light emitting device 2 to corrode or
damage the organic light emitting device 2, which in turn
improves the package quality for the organic light emitting
device 2, while also prolonging lifetime of the organic light
emitting device 2.

[0032] In the present embodiment, a size of each of the
pores ranges from 0.1 nm to 10 nm. The pore of this size can
well absorb, accommodate and enclose moisture and oxygen
inside the package structure, so as to avoid the organic light
emitting device 2 from being corroded and damaged by
moisture and oxygen.

[0033] In the present embodiment, a volume ratio of the
pores in the encapsulation film layer 3 per unit volume
ranges from 10% to 40%. The volume ratio of the pores is
favorable for sufficiently absorbing, accommodating and
enclosing moisture and oxygen inside the package structure,
so as to avoid the organic light emitting device 2 from being
corroded and damaged by moisture and oxygen.

[0034] In the present embodiment, a thickness of the
encapsulation film layer 3 ranges from 50 nm to 70 nm. The
thickness of the encapsulation film layer 3 can achieve
sufficient absorption and enclosing of moisture and oxygen
inside the package structure to avoid the organic light
emitting device 2 from being corroded and damaged by
moisture and oxygen.

[0035] In the present embodiment, the pores are partially
filled with an inert gas. On the one hand, the inert gas
facilitates the formation of pores in the encapsulation film
layer 3, and on the other hand, since the pores are partially
filled with the inert gas, the moisture and oxygen can enter
the remaining space of the pores, preventing the moisture
and oxygen from contacting the organic light emitting
device 2. In addition, since the inert gas itself does not react
with the cathode or anode made of active metal and the
organic light emitting material in the organic light emitting
device 2, therefore it can block the moisture and oxygen
from the organic light emitting device 2, blocking the
moisture and oxygen from directly contacting the organic
light emitting device 2, further avoiding the organic light
emitting device 2 from being corroded and damaged by
moisture and oxygen, without affecting the organic light
emitting device 2.

[0036] In the present embodiment, the encapsulation film
layer 3 is made of an alkali metal halide composite material.
Tt should be noted that the encapsulation film layer 3 may
also be made of an organic polymer resin material. The
encapsulation film layer 3 made of each of the above
materials is advantageous in forming pores therein. Among
the above materials, the organic polymer resin material may
be one or more of an aromatic polyamine resin material and
a polyamide resin material.

[0037] In the present embodiment, the package structure
further includes an organic encapsulation layer 5 and an
inorganic encapsulation layer 6, and the organic encapsula-
tion layer 5 and the inorganic encapsulation layer 6 are
sequentially stacked on the encapsulation film layer 3. The
organic encapsulation layer 5 is made of a conventional
organic material such as polyurethane, polyethylene or poly-
vinyl chloride, and the inorganic encapsulation layer 6 is
made of a conventional inorganic material such as silicon
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nitride, silicon oxide or silicon oxynitride. The arrangement
of the organic encapsulation layer 5 and the inorganic
encapsulation layer 6 can further block the intrusion of the
moisture and oxygen in the environment into the intetior of
the package structure, thereby avoiding the organic light
emitting device 2 from being corroded and damaged by
moisture and oxygen.

[0038] It should be noted that more than one organic
encapsulation layer 5 and more than one inorganic encap-
sulation layer 6 may be provided, and organic encapsulation
layers 5 and inorganic encapsulation layers 6 may be alter-
nately stacked on the encapsulation film layer 3 to form a
plurality of encapsulations for the organic light emitting
device 2 to prevent the moisture and oxygen in the envi-
ronment from entering the interior of the package structure.
[0039] Based on the above configuration of the package
structure in the present embodiment, the present embodi-
ment further provides a manufacturing method for a package
structure, as shown in FIG. 3, the manufacturing method
includes forming an organic light emitting device on a
substrate, forming an encapsulation film layer above the
organic light emitting device to encapsulate the organic light
emitting device onto the substrate while forming a water-
oxygen absorption structure in the encapsulation film layer.
[0040] In the present embodiment, the encapsulation film
layer may be made of an alkali metal halide composite
material by an evaporation method.

[0041] The water-oxygen absorption structure includes a
plurality of pores, and during the evaporation process, an
inert gas is introduced into a material, which is to be
evaporated to form the encapsulation film layer by the
evaporation method, to form the pores in the encapsulation
film layer. A flow rate of the inert gas introduced into the
material to be evaporated is in a range from 1 scem to 10
sccm. An evaporation ambient pressure is not less than
1.0E-5 Pa and an evaporation rate is in a range from 4 U/s
to 5 U/s. Under the above-mentioned process environment
and process conditions, a plurality of uniformly distributed
pores can be formed in the encapsulation film layer, and the
pores can sufficiently absorb, accommodate and enclose the
moisture and oxygen inside the package structure to avoid
the light emitting device from being corroded and damaged
by the moisture and oxygen.

[0042] It should be noted that the encapsulation film layer
of the organic polymer resin material may be formed by
printing or spin coating. Specifically, after the encapsulation
film layer is printed or spin coated, the encapsulation film
layer is cured or dried, and finally an encapsulation film
layer having pores therein is formed. A temperature for
curing or drying is in a range from 80° C. to 100° C., and a
time for curing or drying is in a range from 30 minutes to 60
minutes.

[0043] In addition, the manufacturing method for the
package structure further includes sequentially forming an
organic encapsulation layer and an inorganic encapsulation
layer on the encapsulation film layer. The organic encapsu-
lation layer is formed by a conventional printing or spin
coating method, and the inorganic encapsulation layer is
formed by a conventional chemical vapor deposition
method, and details thereof are not described herein.
[0044] According to another embodiment of the present
disclosure, a package structure includes a substrate 1 and an
organic light emitting device 2 disposed on the substrate 1,
the package structure further includes an organic encapsu-
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lation layer 5 and an inorganic encapsulation layer 6, the
organic encapsulation layer 5 and the inorganic encapsulat-
ing layer 6 are provided above the organic light emitting
device 2. Unlike the above embodiment, as shown in FIG.
2, the encapsulation film layer 3 is interposed between the
organic encapsulation layer § and the inorganic encapsula-
tion layer 6.

[0045] In this way, the encapsulation film layer 3 can also
absorb, accommodate and enclose moisture and oxygen
inside the package structure, and the organic encapsulation
layer 5 and the inorganic encapsulation layer 6 can further
encapsulate the organic light emitting device 2 to prevent the
moisture and oxygen in the external environment from
intruding into the interior of the package structure. The
encapsulation film layer 3 can cooperate with the organic
encapsulation layer 5 and the inorganic encapsulation layer
6 to better avoid the organic light emitting device 2 being
corroded and damaged by the moisture and oxygen.
[0046] In the present embodiment, more than one encap-
sulation film layer 3, more than one organic encapsulation
layer 5, and more than one inorganic encapsulation layer 6
may be provided. With such a configuration, it is possible to
provide a multi-protection for the organic light emitting
device 2, thus better preventing moisture and oxygen from
invading into the inside of the package structure, thereby
further improving the package quality for the organic light
emitting device 2 and prolonging its lifetime.

[0047] Correspondingly, in the present embodiment, a
manufacturing method for the above package structure is
further provided. Different from the manufacturing method
in the above embodiment, in the present manufacturing
method, after the organic light emitting device is formed on
the substrate, an organic encapsulation layer, an encapsula-
tion film layer and an inorganic encapsulation layer are
sequentially formed above the substrate. Specific manufac-
turing method of each film layer is the same as that in the
above embodiment, and will not be described again.
[0048] Other structures of the package structure and the
manufacturing method thereof in the present embodiment
are the same as those in the above embodiment, and are not
described herein again.

[0049] Advantageous effects of the embodiments in the
present disclosure are as follows: in the package structure,
by forming the water-oxygen absorption structure in the
encapsulation film layer, moisture and oxygen in the pack-
age structure can be absorbed, thereby avoiding the organic
light emitting device from being corroded and damaged by
moisture and oxygen, thereby improving the package quality
for the organic light emitting device and prolonging its
lifetime.

[0050] The present disclosure also provides a display
device including a package structure in accordance with an
embodiment of the present disclosure.

[0051] By adopting the package structure of the embodi-
ment of the present disclosure, the package quality of the
display device is improved, and the lifetime of the display
device is prolonged.

[0052] The display device provided by the present disclo-
sure may be any product or component having a display
function such as an OLED panel, an OLED TV, a display, a
mobile phone, a navigator or the like.

[0053] It should be understood that, the foregoing embodi-
ments are only exemplary embodiments used for explaining
the principle of the present disclosure, but the present
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disclosure is not limited thereto. Various variations and
modifications may be made by a person skilled in the art
without departing from the spirit and essence of the present
disclosure, and these variations and modifications also fall
into the protection scope of the present disclosure.

1. A package structure, comprising:

a substrate;

an organic light emitting device disposed on the substrate;

an encapsulation film layer disposed above the organic

light emitting device, the encapsulation film layer
encapsulating the organic light emitting device onto the
substrate,

wherein an adsorption structure is formed in the encap-

sulation film layer, and the adsorption structure is
configured to absorb moisture and oxygen.

2. The package structure according to claim 1, wherein the
adsorption structure comprises a plurality of pores, and the
plurality of pores are uniformly distributed in the encapsu-
lation film layer.

3. The package structure according to claim 2, wherein
each of the pores has a size ranging from 0.1 nm to 10 nm.

4. The package structure according to claim 2, wherein a
volume ratio of the pores in the encapsulation film layer per
unit volume ranges from 10% to 40%.

5. The package structure according to claim 1, wherein the
encapsulation film layer has a thickness ranging from 50 nm
to 70 nm.

6. The package structure according to claim 2, wherein
each of the pores is partially filled with an inert gas.

7. The package structure according to claim 1, wherein the
encapsulation film layer is made of an alkali metal halide
composite material or an organic polymer resin material.

8. The package structure according to claim 1, further
comprising an organic encapsulation layer and an inorganic
encapsulation layer, wherein the organic encapsulation layer
and the inorganic encapsulation layer are sequentially
stacked on the encapsulation film layer.

9. The package structure according to claim 1, further
comprising an organic encapsulation layer and an inorganic
encapsulation layer, wherein the organic encapsulation layer
and the inorganic encapsulation layer are sequentially
stacked on a side of the organic light emitting device away
from the substrate, and the encapsulation film layer is
interposed between the organic encapsulation layer and the
inorganic encapsulation layer.

10. The package structure according to claim 9, compris-
ing more than one encapsulation film layer, more than one
organic encapsulation layer and more than one inorganic
encapsulation layer.

11. A display device, comprising the package structure of
claim 1.

12. A manufacturing method for a package structure,
wherein the package structure comprises a substrate, an
organic light emitting device, and a first encapsulation film
layer, the manufacturing method comprising:

forming the organic light emitting device on the substrate;

forming the first encapsulation film layer above the

organic light emitting device to encapsulate the organic
light emitting device onto the substrate,

wherein an adsorption structure is formed in the first

encapsulation film layer, and the adsorption structure is
configured to absorb moisture and oxygen.
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13. The manufacturing method according to claim 12,
wherein forming the first encapsulation film layer com-
prises:

forming the first encapsulation film layer adopting an

alkali metal halide composite material by using an
evaporation method.

14. The manufacturing method according to claim 12,
wherein forming the first encapsulation film layer com-
prises:

forming the first encapsulation film layer adopting an

organic polymer resin material by using a printing
method or a spin coating method.

15. The manufacturing method according to claim 13,
wherein the adsorption structure comprises a plurality of
pores, and forming the first encapsulation film layer further
comprises:

during the evaporation process, an inert gas is introduced

into a material, which is to be evaporated to form the
first encapsulation film layer, to form the pores in the
first encapsulation film layer.

16. The manufacturing method according to claim 12,
further comprising sequentially forming a first inorganic
encapsulation layer and a first organic encapsulation layer
on the first encapsulation film layer.

17. The manufacturing method according to claim 12,
further comprising:

before forming the first encapsulation film layer, forming

a first inorganic encapsulation layer above the organic
light emitting device to encapsulate the organic light
emitting device onto the substrate, and

after forming the first encapsulation film layer, forming a

first organic encapsulation layer on the first encapsu-
lation film layer,

wherein forming the first encapsulation film layer further

comprises forming the first encapsulation film layer on
the first inorganic encapsulation layer.

18. The manufacturing method according to claim 12,
farther comprising:

before forming the first encapsulation film layer, forming

a first inorganic encapsulation layer above the organic
light emitting device to encapsulate the organic light
emitting device onto the substrate;

after forming the first encapsulation film layer, forming a

first organic encapsulation layer on the first encapsu-
lation film layer;

forming a second encapsulation film layer on the first

organic encapsulation layer; and

forming a second inorganic encapsulation film layer on

the second encapsulation film layer,

wherein forming the first encapsulation film layer further

comprises forming the first encapsulation film layer on
the first inorganic encapsulation layer.

19. The manufacturing method according to claim 17,
wherein forming the first encapsulation film layer further
comprises:

forming the first encapsulation film layer adopting an

alkali metal halide composite material by using an
evaporation method, wherein during the evaporation
process, an inert gas is introduced into a material,
which is to be evaporated to form the first encapsula-
tion film layer by the evaporation method, to form
pores in the first encapsulation film layer.
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20. The manufacturing method according to claim 18,
wherein forming the second encapsulation film layer further
comprises:

forming the second encapsulation film layer adopting an

alkali metal halide composite material by using an
evaporation method, wherein during the evaporation
process, an inert gas is introduced into a material,
which is to be evaporated to form the second encap-
sulation film layer by the evaporation method, to form
pores in the second encapsulation film layer.
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