US 20190181375A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2019/0181375 Al

YU et al.

43) Pub. Date: Jun, 13, 2019

(54)

OLED PACKAGE STRUCTURE, OLED
DEVICE, DISPLAY DEVICE AND METHOD
FOR FABRICATING OLED PACKAGE

Publication Classification
(51) Imt.Cl

HOIL 51/52 (2006.01)
STRUCTURE HOIL 27/32 (2006.01)
HOIL 51/56 (2006.01)
(71)  Applicant: BOE TECHNOLOGY GROUP CO., (52) US.CL
LTD., Beijing (CN) CPC ......... HOIL 51/5246 (2013.01); HO1L 51/56
(2013.01); HO1L 27/32 (2013.01)
(72) Inventors: Donghui YU, Beijing (CN); Wenjun (7) ABSTRACT
HOU, Beijing (CN) The present disclosure provides an OLED package structure,
OLED device, display device and method for fabricating
OLED package structure. The OLED package structure
(21) Appl. No.: 16/192,860 includes a substrate, a cover plate and a first sealant layer.
The substrate, the cover plate and the first sealant layer
together delimiting a sealed space. The OLED package
. structure further includes a functional sealant layer formed
(22)  Filed: Nov. 16, 2018 by filling the sealed space with a functional sealant, and a
second sealant layer formed by a second sealant disposed
(30) Foreign Application Priority Data between the substrate and the functional sealant layer. The

second sealant has a density less than a density of the

Dec. 12,2017 (CN) .o 201711319957.2 functional sealant.
§ 3%
182
RSy &
130 e
\\ ;
,,,,,,,,, e A
» R K X A £ -2 R X o » A3 (-2 4 A R o
- b - a e ™ b \ x> » = » R g - b X,
R P X R W CHEE S T S ST B S W ST T3
g*‘:&g*‘f . SR S NS SR Y S SN S S S R S SH R S et
R ¥ R R W W R W W X O W O®OR R W om e v M\-ﬁ“}%
0w ¥ ¥ W OF ¥ T R R N A F ¥ X W W N P bl

. .
) AR

g _ }F ‘ 5 X
T3 183 123 118



US 2019/0181375 Al

Jun. 13,2019 Sheet 1 of 3

Patent Application Publication

P e

2

[
P R
Lo

b
i

s pr—
0o 5
¥5% o, ob
o . . &
34 " 102 :
547 (A s

.S‘.
)

7<%
(s

o

e




US 2019/0181375 Al

Jun. 13,2019 Sheet 2 of 3

Patent Application Publication

-4
o
.fu
"
"
o
g
54 %
g,
ffea

s

i, l.\.\a\\ s

s, £7%

g ¥ sy,

T,
i, 7%
™ E

g

E: (\.u.n.n.x\?mvf{.é

T, ey
e
iw..mﬁ.

et

130

%

oy, €

Zh

AR



US 2019/0181375 Al

Jun. 13,2019 Sheet 3 of 3

Patent Application Publication

33

R

RN

.

—

¥

-4
, " . 1
i i, . ey
QM‘W g, : e
* et b
o




US 2019/0181375 Al

OLED PACKAGE STRUCTURE, OLED
DEVICE, DISPLAY DEVICE AND METHOD
FOR FABRICATING OLED PACKAGE
STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application based on and claims pri-
ority to the Chinese Patent Application No. 201711319957.
2, filed on Dec. 12, 2017, the entire contents thereof are
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical field
of OLED devices, and in particular, to an OLED package
structure, an OLED device, a display device, and a method
for fabricating an OLED package structure.

BACKGROUND

[0003] The organic light-emitting diode (OLED) has been
receiving more and more attention as an emerging display
technology in related industries. In the fabrication and use of
the OLED device such as an OLED package structure, the
intrusion of water and oxygen seriously affects the perfor-
mance and lifetime of the device. Therefore, it has become
an important research topic to be solved in the field to get a
better package of the device. In the fabricating process of the
existing OLED package structure, a functional material is
usually used to be filled with in order to enhance the
packaging effect, and functional property of the so-called
functional material mainly include water absorption, con-
ductivity, etc. However, the functional material tends to
cause damage to the device, and the existing OLED package
structure is usually formed by coating and curing twice.
Although this related art reduces the damage to the device to
some extent, the complexity of the fabricating process is
greatly increased.

SUMMARY

[0004] According to an embodiment of the present disclo-
sure, there is provided an OLED package structure including
a substrate, a cover plate, and a first sealant layer. The
substrate, the cover plate and the first sealant layer together
delimit a sealed space. The OLED package structure further
including: a functional sealant layer and a second sealant
layer. The function sealant layer is formed by filling the
sealed space with a functional sealant, and the second
sealant layer is formed by providing a second sealant
between the substrate and the functional sealant layer. The
second sealant has a density less than a density of the
functional sealant.

[0005] According to one embodiment of the present dis-
closure, the second sealant is made of a photocurable resin
material, a thermosetting resin material, or an acrylic mate-
rial.

[0006] According to one of the embodiments of the pres-
ent disclosure, the second sealant has a density less than or
equal to %2 of a density of the functional sealant.

[0007] According to one of the embodiments of the pres-
ent disclosure, the functional sealant layer presents an inte-
gral strip structure; or the functional sealant layer presents a
plurality of strip structures which are distributed to be
spaced apart.
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[0008] According to one of the embodiments of the pres-
ent disclosure, the functional sealant includes a functional
material, a material property of which includes at least one
of water absorption property and heat dissipation property.
[0009] According to one of the embodiments of the pres-
ent disclosure, the functional sealant is made of an alkyl
liquid material containing the functional material.

[0010] According to one of the embodiments of the pres-
ent disclosure, the OLED package structure further includes
a passivation layer disposed between the substrate and the
second sealant layer.

[0011] According to one of the embodiments of the pres-
ent disclosure, the passivation layer is made of a material
having a property of resisting water and oxygen.

[0012] According to one embodiment of the present dis-
closure, the passivation layer is made of silicon nitride,
silicon oxide, silicon carbide, titanium oxide, aluminum
oxide, zinc sulfide or zinc oxide.

[0013] According to one of the embodiments of the pres-
ent disclosure, the passivation layer has a thickness of 500
nm to 1000 nm.

[0014] According to another aspect of the present disclo-
sure, an OLED device is provided. The OLED device
includes the OLED package structure described in the above
embodiment, the OLED package structure includes a sub-
strate, a cover plate and a first sealant layer, and the
substrate, the cover plate and the first sealant layer together
delimit a sealed space. The OLED package structure further
includes:

[0015] a functional sealant layer formed by filling the
sealed space with a functional sealant;

[0016] asecond sealant layer formed by the second sealant
disposed between the substrate and the functional sealant
layer; and the second sealant has a density less than a density
of the functional sealant.

[0017] According to still another disclosure of the present
disclosure, there is provided a display device. The display
device includes the OLED device described in the above
embodiments.

[0018] According to still another aspect of the present
disclosure, there is provided a method for fabricating an
OLED package structure, including:

[0019] providing a cover plate;

[0020] coating a first sealant, in which the first sealant is
applied on the cover plate to form a first sealant layer, and
delimiting an accommodation space together with the cover
plate;

[0021] coating a second sealant and a functional sealant, in
which the second sealant and the functional sealant is
applied inside the accommodation space, and in which
functional sealant comprises a functional material and the
second sealant has a density less than a density of the
functional sealant;

[0022] forming a cell for the package structure, in which
a substrate is provided and pressed onto a surface of the
cover plate coated with the first sealant, the second sealant
and the functional sealant;

[0023] statically depositing, in which the formed cell of
the package structure is statically deposited and the func-
tional sealant having a relatively larger density is sunk
relative to the second sealant;

[0024] sealant curing, in which the first sealant is cured to
form the first sealant layer, the second sealant is cured to
form a second sealant layer between the cover plate and the
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substrate, and the functional sealant is cured to form a
functional sealant layer disposed between the second sealant
layer and the cover plate.

[0025] According to one of the embodiments of the pres-
ent disclosure, coating a second sealant and a functional
sealant comprises implementing by separately dispensing
the two sealants.

[0026] According to one embodiment of the present dis-
closure, coating a second sealant and a functional sealant
includes filling the second sealant into the accommodation
space, and then dispensing the functional sealant on the
second sealant.

[0027] According to one of the embodiments of the pres-
ent disclosure, the method further includes: forming a pas-
sivation layer on a side surface of the substrate relative to the
cover plate before forming a cell for the package structure.
[0028] According to one embodiment of the present dis-
closure, the passivation layer is interposed between the
substrate and the second sealant layer, and the passivation
layer is made of a material having a property of resisting
water and oxygen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The various objects, features and advantages of the
present disclosure will become more apparent from the
detailed description of the preferred embodiments of the
present disclosure with reference to the accompanying draw-
ings. The drawings are only illustrative of the present
disclosure and are not necessarily to scale. In the drawings,
like reference numbers generally refer to the same or similar
components. In the drawings:

[0030] FIG. 1 is a schematic structural view of an OLED
package structure according to an exemplary embodiment;
[0031] FIG. 2 is a schematic structural view of an OLED
package structure according to another exemplary embodi-
ment;

[0032] FIG. 3 is a schematic structural view of an OLED
package structure according to another exemplary embodi-
ment;

[0033] FIG. 4 is a schematic view showing a process of
coating a second sealant and a functional sealant in a method
for fabricating an OLED package structure according to an
exemplary embodiment;

[0034] FIG. 5 is a schematic view showing a process of
coating a second sealant and a functional sealant in a method
for fabricating an OLED package structure according to
another exemplary embodiment.

DETAILED DESCRIPTION

[0035] Exemplary embodiments embodying the features
and advantages of the present disclosure will be described in
detail in the following description. It should be understood
that the present disclosure is capable of various modifica-
tions in the various embodiments without departing from the
scope of the present disclosure, and the description and
drawings thereof are intended to illustrate only and not limit
the present disclosure.

[0036] The following description of the various exemplary
embodiments of the present disclosure refers to the draw-
ings, which constitute part of the present disclosure and
show different exemplary structures, systems and steps
implementing various aspects of the present disclosure by
way of example. It should be understood that other specific
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aspects of components, structures, exemplary devices, sys-
tems and steps can be used, and structural and functional
modifications can be made without departing from the scope
of the present disclosure. Moreover, although the terms
“on”, “between”, “inside” or the like may be used in this
specification to describe various exemplary features and
elements of the present disclosure, these terms are used
herein only for convenience, for example, the direction
according to the example shown in the drawings. Nothing in
this specification should be construed as requiring a specific
three-dimensional orientation of the structure to fall within

the scope of the disclosure.
[0037] Embodiment of OLED Package Structure

[0038] Referring to FIG. 1, a schematic structural view of
an OLED package structure provided by the present disclo-
sure is representatively shown. In this exemplary embodi-
ment, the OLED package structure provided by the present
disclosure is exemplified by a package structure applied to
an OLED display device. It will be readily understood by
those skilled in the art that various modifications, additions,
substitutions, deletions or other variations are made to the
specific embodiments described below in order to apply the
related designs of the present disclosure to other types of
display devices or other processes. These variations are still
within the scope of the principles of the OLED package
structure provided by the present disclosure.

[0039] As shown in FIG. 1, in the embodiment, the OLED
package structure provided by the present disclosure mainly
includes a substrate 130 (i.e., a TFT substrate, in which the
related OLED device is integrated on the TFT substrate), and
a cover plate 110 (i.e., a package cover plate), a first sealant
layer 121, a second sealant layer 122 and a functional sealant
layer 123. The structure, the lamination relationship or the
connection manner of various components of the OLED
package structure provided by the present disclosure will be
described in detail below with reference to the accompany-
ing drawings.

[0040] As shown in FIG. 1, in the present embodiment, the
first sealant layer 121 is disposed between the substrate 130
and the cover plate 110, and with respect to the specific
embodiment thereof, reference may be made to a frame
sealant of the existing OLED package structure, and will not
be described herein. Specifically, the first sealant layer 121
may be formed in such a way that a first sealant is coated on
the cover plate and cured after oppositely disposing the
substrate 130 and the cover plate 110 to form the first sealant
layer 121. The substrate 130, the cover plate 110 and the first
sealant layer 121 together delimit a sealed space. In the
fabricating process of the OLED package structure, the
sealed space is actually formed in such a way that the first
sealant coated on the cover plate 110 and the cover plate 110
together delimit an accommodation space and then the
substrate 130 is pressed onto the cover plate 110 coated with
the first sealant on a side surface of the cover plate. The
substrate 130, the cover plate 110, the first sealant layer 121,
and the sealed space may further refer to the related design
of the existing OLED package structure, and will not be
described herein.

[0041] Asshown in FIG. 1, in the present embodiment, the
second sealant layer 122 is disposed inside the sealed space.
Specifically, the second sealant layer 122 may be formed by
curing a second sealant filled inside the sealed space. The
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second sealant may be made of a photocurable resin mate-
rial, a thermosetting resin material, an acrylic material, or
the like.

[0042] As shown in FIG. 1, in the present embodiment, the
functional sealant layer 123 is disposed inside the sealed
space and interposed between the second sealant layer 122
and the cover plate 110. Specifically, the functional sealant
layer 123 may be formed by a functional sealant disposed
between the second sealant layer 122 and the cover plate 110
and then cured. The functional sealant includes a functional
material, and a material property of the functional material
may include at least water absorption property, heat dissi-
pation property and the like.

[0043] As shown in FIG. 1, in the present embodiment, the
functional sealant layer 123 includes a plurality of strip
structures distributed to be spaced apart. Each of strip
structures is interposed between the second sealant layer 122
and the cover plate 110, and a gap between the strip
structures is also filled with the second sealant to form a part
of the second sealant layer 122. Referring to FIG. 2, FIG. 2
representatively shows a schematic structural view of
another embodiment of an OLED package structure capable
of embodying the principles of the present disclosure. In the
embodiment shown in FIG. 2, the functional sealant layer
223 includes a substantially integral strip structure. The strip
structure is interposed between the second sealant layer 222
and the cover 210, and a gap between the strip structure and
the first sealant layer 221 is also filled with the second
sealant to form a part of the second sealant layer 222.
[0044] Further, as shown in FIG. 1, in the present embodi-
ment, the functional sealant layer 123 is spaced apart from
the first sealant layer 121, i.e., the functional sealant layer
123 is not in contact with the first sealant layer 121.
[0045] Further, in the present embodiment, the functional
sealant is made of an alkyl liquid material containing a
functional material. Furthermore, the functional material
may also be present as a liquid material, such as an alkyl
liquid material.

[0046] It should be noted that, in the embodiment, a
density of the second sealant is smaller than a density of the
functional sealant. Accordingly, the OLED package struc-
ture provided by the present disclosure is designed to take
advantage of physical property in which the difference in
density causes fluid stratification. Specifically, in the fabri-
cating process of the OLED package structure, when the
second sealant and the functional sealant are injected into
the accommodation space delimited by the first sealant on
the cover plate 110, the functional sealant of a larger density
is deposited to the bottom of the accommodation space
under the action of gravity, and the second sealant is located
at the intermediate and upper portions of the accommodation
space with respect to the functional sealant. The functional
sealant layer 123 is present as a lamination structure
between the second sealant layer 122 and the cover plate 110
after the substrate 130 and the cover plate 110 are oppositely
disposed and the sealant is cured to form each sealant layer.
With the above design of the present disclosure, a filling
structure of the bi-functional layer of the second sealant
layer 122 and the functional sealant layer 123 is formed
between the cover plate 110 and the substrate 130, and the
second sealant layer 122 separates the functional sealant
layer 123 from the OLED device on the substrate 130 to
protect the OLED device from damage caused by the
functional sealant. At the same time, the functional sealant
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layer 123 and the second sealant layer 122 can be formed in
a single coating and curing process by utilizing the above
density difference, which is different from the situation of
twice coating and curing processes of the existing package
structure, thereby simplifying the fabricating method, and
making it easier to implement.

[0047] Further, in the present embodiment, the density of
the second sealant is less than or equal to %2 of the density
of the functional sealant. In other embodiments, under the
premise that the density of the second sealant is less than the
density of the functional sealant, a density relationship
between the second sealant and the functional sealant may
be flexibly adjusted according to different types of various
sealants and functional materials. When the difference in
density between the second sealant and the functional seal-
ant is greater, the effect of gravity deposition becomes more
obvious. However, a specific density difference between
these two should be changed according to the requirements,
which is not limited to the embodiment.

[0048] In this embodiment, the OLED package structure
provided by the present disclosure further includes a passi-
vation layer 124. Specifically, the passivation layer 124 may
be formed on a side surface of the substrate 130 with respect
to the cover plate 110 by chemical vapor deposition (CVD),
sputtering, atomic force deposition (ALD), or spray coating,
1.e., the passivation layer 124 is interposed between the
substrate 130 and the second sealant layer 122. The passi-
vation layer 124 is formed of a material having a property of
resisting water and oxygen.

[0049] Further, in the present embodiment, the passivation
layer 124 is made of silicon nitride (SiN,), silicon oxide
(5810,), silicon carbide (SiC), titanium oxide (Ti0,), alumi-
num oxide (Al,0;), and zinc sulfide (ZnS), zinc oxide (ZnO)
or a material having a property of resisting water and
oxygen.

[0050] Further, in the present embodiment, the passivation
layer 124 has a thickness of 500 nm to 1000 nm.

[0051] It should be noted herein that the OLED package
structures shown in the drawings and described in this
specification are only a few examples of the many OLED
package structures that can employ the principles of the
present disclosure. It should be clearly understood that the
principles of the present disclosure are not limited to any
detail of the OLED package structure or any component of
the OLED package structure shown in the drawings or
described in the specification.

[0052] Embodiment of OLED Device

[0053] The present disclosure provides an OLED device.
The OLED device includes the OLED package structure
provided by the present disclosure, and the design of the
OLED package structure is not limited to the above-de-
scribed exemplary embodiments of the present disclosure.

[0054] Embodiment of Display Device

[0055] The present disclosure also provides a display
device. The display device includes the OLED device pro-
vided by the present disclosure, i.e., includes the OLED
package structure provided by the present disclosure, and
the design of the OLED package structure or the OLED
device is not limited to the above-described exemplary
embodiments of the present disclosure.

[0056] Method for Fabricating OLED Package Structure

[0057] In this exemplary embodiment, the method for
fabricating the OLED package structure provided by the
present disclosure is exemplified by a method for fabricating
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a package structure applied to an OLED display device. It
will be readily understood by those skilled in the art that
various modifications, additions, substitutions, deletions or
other variations are made to the specific embodiments
described below in order to apply the related designs of the
present disclosure to other types of display devices or other
processes. These variations are still within the scope of the
principles of the method for fabricating the OLED package
structure provided by the present disclosure.

[0058] In this embodiment, the method for fabricating an
OLED package structure provided by the present disclosure
mainly includes the following steps of:

[0059] providing a cover plate (package cover plate),
[0060] coating a first sealant, in which the first sealant (i.e.
frame sealant) is applied on the cover plate to form a first
sealant layer, and delimiting an accommodation space
together with the cover plate;

[0061] coating a second sealant and a functional sealant, in
which the second sealant and the functional sealant is
applied inside the accommodation space, and in which
functional sealant comprises a functional material and the
second sealant has a density less than a density of the
functional sealant;

[0062] forming a cell for package structure, in which a
substrate (i.e., a TFT substrate, in which the related OLED
device is integrated on the TFT substrate) is provided and
pressed onto a surface of the cover plate coated with the first
sealant, the second sealant and the functional sealant;
[0063] statically depositing, in which the formed cell of
the package structure is statically deposited and the func-
tional sealant having a relatively larger density is sunk
relative to the second sealant;

[0064] sealant curing, in which the first sealant is cured to
form the first sealant layer, the second sealant is cured to
form a second sealant layer between the cover plate and the
substrate, and the functional sealant is cured to form a
functional sealant layer disposed between the second sealant
layer and the cover plate.

[0065] Specifically, in combination with the above exem-
plary description of the OLED package structure provided
by the present disclosure, some steps or processes of the
method for fabricating the OLED package structure pro-
vided by the present disclosure are further described in detail
below.

[0066] In the embodiment, with respect to the step of
coating a first sealant, the process of the frame sealant of the
existing OLED package structure may be specifically
referred to, and the detail thereof will not be described
herein. At the same time, the first sealant and the cover plate
together delimit an accommodation space, and the accom-
modation space defines a sealed space together with the
substrate after forming a cell for the package structure. The
material of the first sealant and the specific coating process
can refer to the related design of the existing OLED package
structure, which will not be described herein.

[0067] Referring to FIG. 4, a schematic view of a process
of coating a second sealant and a functional sealant in the
method for fabricating an OLED package structure provided
by the present disclosure is representatively shown.

[0068] As shown in FIG. 4, in the present embodiment, the
step of coating a second sealant and a functional sealant is
implemented by separately dispensing the two sealants.
Based on the fluidity of a fluid, the second sealant 322 and
the functional sealant 323 are separately spread after dis-
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pensing, and the functional sealant 323 with a larger density
is deposited between the second sealant 322 and the cover
plate based on the physical property in which the difference
in density causes fluid stratification.

[0069] In other embodiments, the second sealant and the
functional sealant may be coated in other ways. Referring to
FIG. 5, a schematic view of a process of coating a second
sealant and a functional sealant in another embodiment of
the method for fabricating an OLED package structure
provided by the present disclosure is representatively shown
in FIG. 5. In the embodiment shown in FIG. 5, the second
sealant 422 is first filled into the accommodation space, then
the functional sealant 423 is dispensed on the second sealant
422, and the functional sealant 423 with a larger density is
deposited between the second sealant 422 and the cover
plate based on the physical property in which the difference
in density causes fluid stratification.

[0070] In one embodiment, a passivation layer is formed
on a side surface of the substrate relative to the cover plate
prior to the step of forming a cell for the package structure.
Specifically, the passivation layer may be formed on a side
surface of the substrate 130 with respect to the cover plate
110 by chemical vapor deposition (CVD), sputtering, atomic
force deposition (ALD), spray coating, or the like. The
passivation layer is interposed between the substrate and the
second sealant layer, and the passivation layer is made of a
material having a property of resisting water and oxygen.

[0071] In the present embodiment, the step of forming a
cell for the package structure is performed by vacuum
laminating the substrate and the cover plate.

[0072] 1t should be noted herein that the method for
fabricating the OLED package structure illustrated in the
drawings and described in this specification is merely a few
examples of the method for fabricating many kinds of
OLED package structures that can employ the principles of
the present disclosure. It should be clearly understood that
the principles of the present disclosure are not limited to any
details or any steps of the method of fabricating the OLED
package structure illustrated in the drawings or described in
the specification.

[0073] In summary, with respect to the OLED package
structure, the OLED device, the display device, and the
method for fabricating the OLED package structure pro-
vided by the present disclosure, a second sealant layer and
a function sealant layer containing a functional material are
disposed between the cover plate and the substrate of the
OLED package structure, and a density of the second sealant
is designed to be smaller than a density of the functional
sealant. By using the physical property in which the differ-
ence in density causes fluid stratification, a filling structure
of the bi-functional layer of the second sealant layer 122 and
the functional sealant layer 123 is formed between the cover
plate 110 and the substrate 130, and the second sealant layer
122 separates the functional sealant layer 123 from the
OLED device on the substrate 130 to protect the OLED
device from damage caused by the functional sealant. At the
same time, the functional sealant layer 123 and the second
sealant layer 122 can be formed in a single coating and
curing process by utilizing the above density difference,
which is different from the situation of twice coating and
curing processes of the existing package structure, thereby
simplifying the fabricating method, and making it easier to
implement.
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[0074] Exemplary embodiments of the OLED package
structure, the OLED device, the display device, and the
method for fabricating the OLED package structure pro-
vided by the present disclosure are described and/or illus-
trated in detail above. However, embodiments of the present
disclosure are not limited to the specific embodiments
described herein, but rather, the components and/or steps of
each embodiment can be used independently and separately
from the other components and/or steps described herein.
Each component and/or each step of an embodiment may
also be used in combination with other components and/or
steps of other embodiments. When introducing elements/
components/etc. described and/or illustrated herein, the
terms such as “a”, “an”, “the” and “said” are used to indicate
the presence of one or more elements/components. The
terms “comprise”, “include”, “have”, “contain” and their
variants are used to be open-type and are meant to include
additional elements/components, etc., in addition to the
listed elements/components/etc. In addition, the terms
“first”, “second” and the like in the specification are only
intended to be used as marks, rather than limitation of the
number of their objects.

[0075] While the OLED package structure, the OLED
device, the display device, and the method for fabricating
the OLED package structure of the present disclosure have
been described in terms of various specific embodiments,
those skilled in the art will recognize that the implementa-
tion of the present disclosure can be modified within the
spirit and scope of the claims.

What is claimed is:

1. An OLED package structure, comprising a substrate, a
cover plate and a first sealant layer, the substrate, the cover
plate and the first sealant layer together delimiting a sealed
space, and the OLED package structure further comprising:

a functional sealant layer formed by filling the sealed
space with a functional sealant;

a second sealant layer formed by a second sealant dis-
posed between the substrate and the functional sealant
layer;

wherein the second sealant has a density less than a
density of the functional sealant.

2. The OLED package structure according to claim 1,
wherein the second sealant is made of a photocurable resin
material, a thermosetting resin material, or an acrylic mate-
rial.

3. The OLED package structure according to claim 1,
wherein the density of the second sealant is less than or
equal to %2 of the density of the functional sealant.

4. The OLED package structure according to claim 1,
wherein the functional sealant layer includes an integral strip
structure or the functional sealant layer includes a plurality
of strip structures which are distributed to be spaced apart.

5. The OLED package structure according to claim 1,
wherein the functional sealant comprises a functional mate-
rial, and the functional material includes at least one prop-
erty selected from a water absorption and a heat dissipation.

6. The OLED package structure according to claim 5,
wherein the functional sealant is made of an alkyl liquid
material containing the functional material.

7. The OLED package structure according to claim 1,
wherein the OLED package structure further comprises:

apassivation layer disposed between the substrate and the
second sealant layer.
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8. The OLED package structure according to claim 7,
wherein the passivation layer is made of a material having
a property of resisting water and oxygen.

9. The OLED package structure according to claim 8,
wherein the passivation layer is made of silicon nitride,
silicon oxide, silicon carbide, titanium oxide, aluminum
oxide, zinc sulfide or zinc oxide.

10. The OLED package structure according to claim 7,
wherein the passivation layer has a thickness of 500 nm to
1000 nm.

11. An OLED device, wherein the OLED device com-
prises an OLED package structure;

the OLED package structure comprises a substrate, a
cover plate and a first sealant layer, the substrate, and
the cover plate and the first sealant layer together
delimiting a sealed space, the OLED package structure
further comprising:

a functional sealant layer formed by filling the sealed
space with a functional sealant;

a second sealant layer formed by a second sealant dis-
posed between the substrate and the functional sealant
layer;

wherein the second sealant has a density less than a
density of the functional sealant.

12. The OLED device according to claim 11, wherein the
second sealant is made of a photocurable resin material, a
thermosetting resin material, or an acrylic material.

13. The OLED device according to claim 11, wherein the
density of the second sealant is less than or equal to %2 of the
density of the functional sealant.

14. The OLED device according to claim 11, wherein the
OLED package structure further comprises:

a passivation layer disposed between the substrate and the

second sealant layer.

15. A display device, wherein the display device com-
prises the OLED device according to claim 11.

16. A method for fabricating an OLED package structure,
comprising:

providing a cover plate;

coating a first sealant, in which the first sealant is applied
on the cover plate to form a first sealant layer, and
delimiting an accommodation space together with the
cover plate;

coating a second sealant and a functional sealant, in which
the second sealant and the functional sealant is applied
inside the accommodation space, and in which func-
tional sealant comprises a functional material and the
second sealant has a density less than a density of the
functional sealant;

forming a cell for the package structure, in which a
substrate is provided and pressed onto a surface of the
cover plate coated with the first sealant, the second
sealant and the functional sealant;

statically depositing, in which the formed cell of the
package structure is statically deposited and the func-
tional sealant having a relatively larger density is sunk
relative to the second sealant;

sealant curing, in which the first sealant is cured to form
the first sealant layer, the second sealant is cured to
form a second sealant layer between the cover plate and
the substrate, and the functional sealant is cured to form
a functional sealant layer interposed between the sec-
ond sealant layer and the cover plate.
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17. The method for fabricating an OLED package struc-
ture according to claim 16, wherein coating a second sealant
and a functional sealant comprises implementing by sepa-
rately dispensing the second sealant and the functional
sealant.

18. The method for fabricating an OLED package struc-
ture according to claim 16, wherein coating a second sealant
and a functional sealant comprises filling the second sealant
into the accommodation space, and then dispensing the
functional sealant on the second sealant.

19. The method for fabricating an OLED package struc-
ture according to claim 16, further comprising: forming a
passivation layer on a side surface of the substrate relative
to the cover plate before forming a cell for the package
structure.

20. The method for fabricating an OLED package struc-
ture according to claim 19, wherein the passivation layer is
interposed between the substrate and the second sealant
layer, and the passivation layer is made of a material having
a property of resisting water and oxygen.
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