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(57) ABSTRACT

A package structure and packing method for an organic
electroluminescence element and an organic electrolumines-
cence device are provided. The package structure for the
organic electroluminescence element includes: a substrate,
an organic electroluminescence element, and a quantum dot
packaging layer. The organic electroluminescence element
is disposed on the substrate, the quantum dot packaging
layer is disposed on the substrate and the organic electrolu-
minescence element, and consists of a quantum dot material.
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Forming an organic electroluminescence element on the
substrate
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Forming a quantum dot packaging layer on the substrate
and the organic electroluminescence element
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Sequentially forming an anode, a hole injection layer, a hole
transport layer, an organic light emitting layer, an electron
transport layer, an electron injection layer and a cathode on
the substrate
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Forming a compact quantum dot packaging layer in which the
quantum dot structures are closely arranged
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Transferring the quantum dot packaging layer on the cathode,
to completely cover side surfaces and an upper surface of the
organic electrokiminescence element

Fig. 8



Patent Application Publication  Jan. 31,2019 Sheet 5 of 5 US 2019/0035855 A1

Imprint substrate —

Spin coating ¥

uantum dots .
4 Inking

rinting yod 3
“quantym dots

Huprining g
quantum dots
Imprinting blue
" quantuin dots

Fig. 9



US 2019/0035855 Al

PACKAGE STRUCTURE AND PACKAGING
METHOD FOR ORGANIC
ELECTROLUMINESCENCE ELEMENT AND
DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to a
package structure and packaging method for an organic
electroluminescence element, and an organic electrolumi-
nescence display device.

BACKGROUND

[0002] An organic electroluminescence element (for
example, an organic light emitting diode, OLED) generally
includes a substrate, an anode, a hole injection layer (HIL),
a hole transport layer (HTL), an organic light emitting layer
(EML), an electron transport layer (ETL), an electron injec-
tion layer (EIL), a cathode, a packaging layer and a pack-
aging cover plate. Compared with a LCD display device, an
OLED display device has the advantages such as thin
thickness, light weight, wide viewing angle, active lumines-
cence. low costs, fast responding speed, low power con-
sumption, low driving voltage, simple processes, and flex-
ible display. OLED has drawn considerable attention from
the industry and science due to its incomparable advantages
over other displays.

SUMMARY

[0003] At least one embodiment of the present disclosure
provides a package structure and packaging method for an
organic electroluminescence element and an organic elec-
troluminescence device, so as to solve the problem of the
packaging sealing performance of a package structure for an
organic electroluminescence element.

[0004] At least one embodiment of the present disclosure
provides a package structure for an organic electrolumines-
cence element, comprising: a substrate; an organic electrolu-
minescence element, disposed on the substrate; and a quan-
tum dot packaging layer, disposed on the substrate and the
organic electroluminescence element, and consisting of a
quantum dot material.

[0005] For example, in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, quantum dots in
the quantum dot packaging layer are closely arranged to
form a compact layer.

[0006] For example, in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the quantum dot
packaging layer completely covers a side surface and an
upper surface of the organic electroluminescence element.
[0007] For example, in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the quantum dot
material comprises a core-shell quantum dot material, and
the core-shell quantum dot material comprises at least two
layers of core-shell layer structures.

[0008] For example, in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the at least two
layers of core-shell layer structures have different materials.
[0009] For example, in the package structure for the
organic electroluminescence element provided by at least
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one embodiment of the present disclosure, the core-shell
quantum dot material includes a core material and a shell
material, the shell material is a water-oxygen erosion resis-
tant material, and the core material is a light-transmitting
luminescent material.

[0010] For example, in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the organic
electroluminescence element comprises at least one selected
from the group consisting of a red organic electrolumines-
cence element, a green organic electroluminescence ele-
ment, a blue organic electroluminescence element and a
white organic electroluminescence element.

[0011] For example. in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the quantum dot
material comprises at least one selected from the group
consisting of zinc oxide, graphene, CdSe, CdS, CdTe, ZnSe,
ZnTe and 7nS.

[0012] For example, in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the quantum dot
material comprises quantum dot materials of different lumi-
nescent wavelengths.

[0013] For example, in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the quantum dot
packaging layer is formed through an imprint method.

[0014] For example, in the package structure for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the organic
electroluminescence element is a top emitting type organic
electroluminescence element.

[0015] At least one embodiment of the present disclosure
provides an organic electroluminescence device, comprising
a package structure for an organic electroluminescence
element, wherein a plurality of organic electroluminescence
elements are disposed on the substrate in an array.

[0016] At least one embodiment of the present disclosure
provides a packaging method for an organic electrolumines-
cence element, comprising: providing a substrate; forming
an organic electroluminescence element on the substrate;
and forming a quantum dot packaging layer on the substrate
and the organic electroluminescence element, the quantum
dot packaging layer consisting of a quantum dot material.

[0017] For example, in the packaging method for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, forming the
quantum dot packaging layer comprises: forming a compact
quantum dot packaging layer in which quantum dots are
closely arranged.

[0018] For example, in the packaging method for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, using an imprint
method to form the quantum dot packaging layer.

[0019] For example. in the packaging method for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, the using the
imprint method to form the quantum dot packaging layer
comprises: applying the quantum dot material on an imprint
substrate; using a silicon wafer having a pattern to select the
quantum dot material and imprinting the quantum dot mate-
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rial on a base; and transferring the quantum dot material
imprinted on the base to the substrate and the organic
electroluminescence element.

[0020] For example, in the packaging method for the
organic electroluminescence element provided by at least
one embodiment of the present disclosure, transferring the
quantum dot material imprinted on the base to the substrate
and the organic electroluminescence element comprises:
covering the substrate and the organic electroluminescence
element with the quantum dot material imprinted on the base
to completely cover a side surface and an upper surface of
the organic electroluminescence element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to clearly illustrate the technical solution
of embodiments of the present disclosure, the drawings of
the embodiments will be briefly described in the following,
it is obvious that the drawings in the description are only
related to some embodiments of the present disclosure and
not limited to the present disclosure.

[0022] FIG. 1 is a structural schematic diagram of a
package structure for an organic electroluminescence ele-
ment provided by at least one embodiment of the present
disclosure;

[0023] FIG. 2 is a positive structural schematic diagram of
an OLED element of a package structure for an organic
electroluminescence element provided by at least one
embodiment of the present disclosure;

[0024] FIG. 3 is an inverted structural schematic diagram
of an OLED element of a package structure for an organic
electroluminescence element provided by at least one
embodiment of the present disclosure;

[0025] FIG. 4 is a structural schematic diagram of a
core-shell quantum dot provided by at least one embodiment
of the present disclosure;

[0026] FIG. 5 is a structural schematic diagram of a
package structure for an organic electroluminescence ele-
ment having a core-shell quantum dot provided by at least
one embodiment of the present disclosure;

[0027] FIG. 6 is a structural schematic diagram of a
packaging display device of an organic electroluminescence
element provided by at least one embodiment of the present
disclosure;

[0028] FIG.71is a flow diagram of a packaging method for
an organic electroluminescence element provided by at least
one embodiment of the present disclosure;

[0029] FIG. 8 is a flow diagram of a quantum dot imprint-
ing process provided by at least one embodiment of the
present disclosure; and

[0030] FIG. 9 is a flow diagram of another quantum dot
imprinting process provided by at least one embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0031] In order to make objects, technical details and
advantages of the embodiments of the present disclosure
apparently, the technical solutions of the embodiments will
be described in a clearly and fully understandable way in
connection with the drawings related to the embodiments of
the present disclosure. It is obvious that the described
embodiments are just a part but not all of the embodiments
of the present disclosure. Based on the described embodi-
ments herein, a person having ordinary skill in the art may
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obtain other embodiment(s), without any inventive work,
which should be within the scope of the disclosure.

[0032] Unless otherwise defined, the technical terms or
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art to
which the present disclosure belongs. The terms “first”,
“second”, etc., which are used in the description and the
claims of the present disclosure, are not intended to indicate
any sequence, amount or importance, but distinguish various
components. The terms “comprises”, “comprising”, etc., are
intended to specify that the elements or the objects stated
before these terms encompass the elements or the objects
and equivalents thereof listed after these terms, but do not
preclude the other elements or objects. The phrases “con-
nect”, “connected”, etc., are not intended to define a physical
connection or mechanical connection, but may include an
electrical connection, directly or indirectly. “On,” “under,”
“right,” “left” and the like are only used to indicate relative
position relationship, and when the position of the object
which is described is changed, the relative position relation-
ship may be changed accordingly.

[0033] Researches show that: components such as mois-
ture and oxygen in the air has a great effect on the lifetime
of an organic electroluminescence element (for example, an
OLED), and the reason can be considered from the follow-
ing aspects: an OLED element will inject electrons from a
cathode upon working, which requires that the lower the
work function of the cathode, the better; however, metals
such as aluminum, magnesium and calcium for forming the
cathode are generally active, and are easy to react with the
permeated moisture. In addition, the moisture will also
produce chemical reaction with the hole transport layer and
the electron transport layer (ETL), and these reactions will
result invalidation of the element. Thus, the lifetime of an
OLED can be greatly prolonged by performing effective
package to an OLED to isolate the function layers in the
device from the components such as moisture and oxygen in
the air.

[0034] Traditional packaging method using a rigid mate-
rial such as glass and metal as a cover plate and using epoxy
resin to bond cannot satisfy the packaging requirement of a
flexible OLED; a metal cover plate is easy to contact the
electrodes of the device and result short circuit, epoxy resin
is easy to fail due to light, the drying agent will absorb the
light emitted from the element, and the volume and weight
of the element after packaging are relatively large. And the
high temperature produced by a glass sintering packaging
method is a fatal damage to the element. Besides, because of
the effect of the factors such as the material of OLED
element, the luminous color gamut of the element is not very
ideal, the preparations of blue light and red light elements
are not very ideal, upon using a traditional method to realize
full-color display of a top-emitting organic electrolumines-
cence element, the package of the element will relate to the
alignment with a color filter film, which results a damage to
the electrodes caused by the friction upon the alignment.
[0035] At least one embodiment of the present disclosure
provides a package structure of an organic electrolumines-
cence element. FIG. 1 is a structural schematic diagram of
a package structure for an organic electroluminescence
element provided by at least one embodiment of the present
disclosure. As illustrated by FIG. 1, the package structure for
an organic electroluminescence element provided by the
present embodiment can include a substrate 1, an organic
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electroluminescence element 2 and a quantum dot packaging
layer 3. In the present embodiment, the organic electrolu-
minescence element 2 is disposed on the substrate 1, for
example, a flexible substrate, the quantum dot packaging
layer 3 is disposed on the substrate 1 and the organic
electroluminescence element 2 to cover the organic elec-
troluminescence element 2 and the substrate 1, and the
quantum dot packaging layer 3 consists of a quantum dot
material. Because quantum dot material is an inorganic
material, which has a better water-oxygen erosion resistant
ability than an organic semiconductor, thus, the quantum dot
packaging layer can avoid the erosion of water and oxygen
to the organic electroluminescence element.

[0036] The package structure for an organic electrolumi-
nescence element provided by the present embodiment
includes a substrate, an organic electroluminescence ele-
ment, and a quantum dot packaging layer, the organic
electroluminescence element is disposed on the substrate,
the quantum dot packaging layer is disposed on the substrate
and the organic electroluminescence element, and the quan-
tum dot packaging layer consists of a quantum dot material,
so as to significantly improve the sealing performance of an
organic electroluminescence element, avoid the erosion of
water and oxygen, and effectively prolong the serve life of
the device.

[0037] Hereinafter, some embodiments are described in
the following.

First Embodiment

[0038] The present embodiment provides a package struc-
ture for an organic electroluminescence element. FIG. 2 is a
structural schematic diagram of an electroluminescence ele-
ment in a package structure for an organic electrolumines-
cence element provided by at least one embodiment of the
present disclosure. As illustrated by FIG. 2, the organic
electroluminescence element provided by the present
embodiment can be a top emitting type organic electrolu-
minescence element, taking a positive top emitting type
organic electroluminescence element as an example, the
positive top emitting OLED element can include a substrate
21, an anode 22, a hole injection layer 23, a hole transport
layer 24, an organic light emitting layer 25, an electron
transport layer 26, an electron injection layer 27 and a
cathode 28. For example, the reflective light is emitted from
a side of the cathode in a direction away from the substrate.
The quantum dot packaging layer covers on the cathode, and
the reflective light is emitted after passing through the
quantum dot packaging layer.

[0039] For example, the substrate 21 in the present
embodiment is a flexible substrate or a rigid substrate, and
the substrate 21 can be a glass substrate, a silicon wafer, a
metal substrate or a plastic substrate.

[0040] Forexample, as illustrated by FIG. 1, quantum dots
in the quantum dot packaging layer 3 are closely arranged to
form a compact layer, the compact layer can effectively
prevent the permeation of moisture and erosion of oxygen.
For example, in the quantum dot packaging layer 3, the
quantum dots are closely arranged to form a compact layer,
without other bonding structures, and no solvent is needed
in the process of forming the packaging layer. That is to say,
in some example, the quantum dot packaging layer merely
includes quantum dots which are closely arranged.

[0041] In at least one embodiment of the present disclo-
sure, the quantum dot packaging layer 3 completely covers
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the side surface and the upper surface of the organic elec-
troluminescence element 2 (as illustrated by FIG. 1), and the
quantum dot packaging layer 3 is tightly connected with the
substrate 1, so as to provide a good hermetical space for the
inside organic electroluminescence element 2, and effec-
tively prolong the serve life of an organic electrolumines-
cence element.

[0042] For example, the quantum dot packaging layer 3 is
formed through an imprint method, and is covered on the
organic electroluminescence element 2 and the substrate 1
through a transferring method. The density and the consis-
tency of the quantum dots of the quantum dot packaging
layer 3 formed through the abovementioned method is
higher, which is favorable to produce a brighter image with
higher energy efficiency.

[0043] For example, the quantum dot packaging layer 3 is
mostly formed of a quasi-zero dimensional material con-
sisting of elements from [J-J family and [J-J family, and
the sizes of its three dimensions are all within the 1-10 nm.
These quantum dot materials can be at least one selected
from the group consisting of zinc oxide (Zn0O), grapheme,
cadmium selenide (CdSe), cadmium sulfide (CdS), cad-
mium telluride (CdTe), zinc selenide (ZnSe), zinc telluride
(ZnTe) and zinc sulfide (CdS).

[0044] For example, the quantum dot material includes
quantum dot materials of different luminescent wavelengths.
Quantum dots have different optical performance from a
block material, the quantum dot material is a direct band gap
semiconductor, whose fluorescent wavelength covers a rela-
tively wide range from an ultraviolet wavelength to an
infrared wavelength, and thereby having a wide application
prospect in the technical field of solid luminescence.
Besides, compared with a block material, these quantum
dots have higher fluorescent efficiency due to a quantum
confinement effect; compared with a traditional light emit-
ting material, the quantum dot material has a better palette
feature, i.e., the fluorescent color of the same kind of
quantum dot material can be changed to emit a light with
narrower wave band and saturated color only by changing
the size of the quantum dots, so as to effectively improve the
color gamut of OLED element.

[0045] For example, the organic electroluminescence ele-
ment includes at least one selected from the group consisting
of a red OLED (R), a green OLED (G), a blue OLED (B),
and a white OLED. The material of the light emitting layer
of the organic electroluminescence element can be a
molecular material or a polymer material, wherein the
molecule can form a film through a vacuum evaporation
method, the evaporation machine is under an air pressure
with a vacuum degree lower than 1x10~° Pa; the polymer
material can form a film through a spin coating method; the
anode material generally is ITO (Indium Tin Oxide) or Ag,
and the cathode material generally is Ag or Al.

[0046] Upon the light emitted from the organic electrolu-
minescence element, such as red light emitted from a red
OLED, passing through the quantum dot packaging layer 3,
a light with more saturated color and wider color gamut can
be obtained through the fluorescent effect and the palette
feature of the quantum dot packaging layer 3.

[0047] In the other embodiments of the present disclosure,
the organic electroluminescence element can be an inverted
organic electroluminescence element. For example, FIG. 3
is a structural schematic diagram of an OLED element of a
package structure for an organic electroluminescence ele-
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ment provided by at least one embodiment of the present
disclosure, and inverted organic electroluminescence ele-
ment can include a substrate 31, a cathode 32, a electron
injection layer 33, an electron transport layer 34, an organic
light emitting layer 35, a hole transport layer 36, a hole
injection layer 37 and an anode 38. For example, reflective
light is emitted from a side of the anode in a direction away
from the substrate. The package structure for an organic
electroluminescence element of the inverted organic elec-
troluminescence element has similar structure and realiza-
tion principle as the positive organic electroluminescence
element, and the repeated portions are omitted herein.

Second Embodiment

[0048] At least one embodiment of the present disclosure
provides a package structure for an organic electrolumines-
cence element. On the basis of the package structure for an
organic electroluminescence element provided by the above-
mentioned first embodiment, the quantum dot material of the
present embodiment can include a core-shell quantum dot
material, and the core-shell quantum dot material comprises
at least two layers of core-shell layer structures sequentially
formed from a core to a shell.

[0049] Forexample, the materials of the at least two layers
of core-shell layer structures are different. The materials of
the at least two layers of core-shell layer structures can be at
least two selected from the group consisting of zinc oxide
(Zn0), grapheme, cadmium selenide (CdSe), cadmium sul-
fide (CdS), cadmium telluride (CdTe), zinc selenide (ZnSe),
zinc telluride (ZnTe) and zinc sulfide (CdS).

[0050] For example, a shape of the core-shell quantum
material can be a sphere. In the other embodiments of the
present disclosure, the shape of the core-shell quantum
material can be a tube or other suitable shape, which is not
described in detail herein.

[0051] For example, FIG. 4 is a structural schematic
diagram of a core-shell quantum dot provided by at least one
embodiment of the present disclosure. FIG. 5 is a structural
schematic diagram of a package structure for an organic
electroluminescence element having a core-shell quantum
dot provided by at least one embodiment of the present
disclosure. As illustrated by FIG. 5, the light emitted from
the organic electroluminescence element passes through the
compact layer formed by the core-shell quantum dot mate-
rial. In the present embodiment, the at least two layers of
core-shell layer structures of the core-shell quantum dot
consists of a core layer (A illustrated in FIG. 4 and FIG. §)
and a shell layer (B illustrated in FIG. 4 and FIG. 5), wherein
the core layer is completely encapsulated by the shell layer.
The core-shell quantum dot material includes a core material
of the core layer A and a shell material of the shell layer B,
the shell material is a material with relatively good water-
oxygen erosion resistant performance, and the core material
is a material with relatively good light-transmitting lumi-
nescent performance. Besides, in the present embodiment,
the core-shell quantum dot has a sphere shape.

[0052] The core-shell quantum dot material in the present
embodiment has a better water-oxygen erosion resistant
performance over an ordinary quantum dot material. And,
compared with an ordinary quantum dot material, the core-
shell quantum dot material in the present embodiment has a
better fluorescent characteristic and a better palette feature.
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Third Embodiment

[0053] At least one embodiment of the present disclosure
provides an organic electroluminescence device. FIG. 6 is a
structural schematic diagram of an organic electrolumines-
cence device provided by at least one embodiment of the
present disclosure. As illustrated by FIG. 6, the organic
electroluminescence device includes a plurality of red pixel
columns, a plurality of green pixel columns, and a plurality
of blue pixel columns which are sequentially and repeatedly
arranged at intervals, so as to make the display device emit
red light, green light, and blue light corresponding to the red
pixel columns, green pixel columns, and blue pixel columns.
For example, light emitted from the organic electrolumines-
cence element is incident to the quantum dot packaging
layer and excites the quantum dots in the quantum dot
packaging layer to emit light with the corresponding color.
These OLEDs of the pixel columns with different colors are
caused by a quantum dot band with a certain color formed
by imprinting the quantum dot material with the same color
in a column upon the quantum dot being transferred, i.e., is
formed by the quantum dot packaging layer including the
red quantum dot band, the green quantum dot band and the
blue quantum dot band. Besides, OLEDs of the pixel col-
umns with different colors are respectively connected with a
gate line and a data line, and are divided into a plurality of
pixel regions by the gate line and the data line.

[0054] Although FIG. 6 illustrates a package structure for
an organic electroluminescence element in which the same
column only includes the same color as an example, the
embodiments of the present disclosure are not limited
thereto. For example, the package structure of organic
electroluminescence elements with different colors can
adopt any other suitable arrangement to be applied to a color
display.

[0055] In the practical application, the display apparatus
having the organic electroluminescence display device can
be a cellphone, a television, a computer, an instrument board
and so on. The organic electroluminescence display device
can include the package structure for an organic electrolu-
minescence element.

[0056] The package structure for an organic electrolumi-
nescence element included by the organic electrolumines-
cence display device provided by the present embodiment
can be the package structure for the organic electrolumines-
cence element according to the abovementioned embodi-
ments, and the specific structure is similar, the realization
principle is the same, and the repeated portions are omitted
herein.

Fourth Embodiment

[0057] At least one embodiment of the present disclosure
provides a packaging method for an organic electrolumines-
cence element. FIG. 7 is a flow schematic diagram of a
packaging method for an organic electroluminescence ele-
ment provided by at least one embodiment of the present
disclosure. As illustrated by FIG. 7, the packaging method
for an organic electroluminescence element includes the
following steps:

[0058] 100: Providing a substrate;

[0059] 102: Forming an organic electroluminescence ele-
ment on the substrate; and

[0060] 103: Forming a quantum dot packaging layer on
the substrate and the organic electroluminescence element.
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[0061] The package structure for an organic electrolumi-
nescence element in the packaging method for an organic
electroluminescence element can be the package structure
for an organic electroluminescence element according to the
embodiment illustrated by FIG. 1, and its specific structure,
such as a substrate, an organic electroluminescence element,
and a quantum dot packaging layer are similar to the
substrate, the organic electroluminescence element, and the
quantum dot packaging layer in the present embodiment,
and the realization principles are the same, the repeated
portions are omitted herein.

[0062] The packaging method for an organic electrolumi-
nescence element provided by the present embodiment
includes: providing a substrate, forming an organic elec-
troluminescence element on the substrate, and forming a
quantum dot packaging layer on the substrate and the
organic electroluminescence element, so as to significantly
improve the sealing performance of an OLED display
device, avoid the erosion of water and oxygen, and effec-
tively prolong the serve life of the device.

[0063] At least one embodiment of the present disclosure
provides a packaging method for an organic electrolumines-
cence element, taking a positive organic electrolumines-
cence element as an example, the packaging method for an
organic electroluminescence element can specifically
include the following steps.

[0064] For example, in at least one embodiment of the
present embodiment, forming a quantum dot packaging
layer includes forming a compact quantum dot packaging
layer in which quantum dots are closely arranged.

[0065] For example, in at least one embodiment of the
present disclosure, forming the organic electroluminescence
element includes: sequentially forming an anode, a hole
injection layer, a hole transport layer, an organic light
emitting layer, an electron transport layer, an electron injec-
tion layer and a cathode.

[0066] For example, in at least one embodiment of the
present disclosure, using an imprint method to form the
quantum dot packaging layer. Specifically, using an imprint
method to form the quantum dot packaging layer includes:
[0067] Step 1: applying a quantum dot material on an
imprint substrate;

[0068] Step 2: using a silicon wafer having a pattern to
select the quantum dot material and imprint the quantum dot
material on a base;

[0069] Step 3: transferring the quantum dot material
imprinted on the base to the substrate and the organic
electroluminescence element.

[0070] For example, the silicon wafer having a pattern can
be a silicon wafer having a protruded pattern, upon the
silicon wafer being impressed on the imprint substrate
coated with the quantum dot material; the protruded pattern
can be adhered with the quantum dot material, that is, an
inking operation to the silicon wafer.

[0071] Furthermore, transferring the quantum dot material
imprinted on the base to the substrate and the organic
electroluminescence element in step 3 can include: covering
the substrate and the organic electroluminescence element
with the quantum dot material imprinted on the base to
completely cover the side surface and the upper surface of
the organic electroluminescence element.

[0072] FIG. 8 is a flow schematic diagram of a quantum
dot impression process provided by at least one embodiment
of the present disclosure. As illustrated by FIG. 8, the
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packaging method for an organic electroluminescence ele-
ment provided by the present embodiment can specifically
include the following steps.

[0073] 200: Providing a substrate

[0074] 201: Sequentially forming an anode, a hole injec-
tion layer, a hole transport layer, an organic light emitting
layer, an electron transport layer, an electron injection layer
and a cathode on the substrate;

[0075] 202: Forming a compact quantum dot packaging
layer in which the quantum dots are closely arranged;
[0076] 203: Transferring the compact quantum dot pack-
aging layer on the cathode, to completely cover the side
surface and the upper surface of the organic electrolumines-
cence element.

[0077] In the other embodiments of the present disclosure,
the organic electroluminescence element can be an inverted
organic electroluminescence element. Forming the inverted
organic electroluminescence element includes: sequentially
forming a substrate, a cathode, an electron injection layer, an
electron transport layer, an organic light emitting layer, a
hole transport layer, a hole injection layer, and an anode. The
manufacturing method of forming a package structure for an
organic electroluminescence element having the inverted
organic electroluminescence element and the manufacturing
method of forming a package structure for an organic
electroluminescence element having the positive organic
electroluminescence element have the similar realization
principles and technical effects, and the repeated portions are
omitted herein.

[0078] The package structure for an organic electrolumi-
nescence element in the packaging method for an organic
electroluminescence element provided by the present
embodiment can be the package structure for an organic
electroluminescence element according to the first embodi-
ment or the second embodiment, and its specific structure,
such as a substrate, an organic electroluminescence element,
and a quantum dot packaging layer are similar to the
substrate, the organic electroluminescence element, and the
quantum dot packaging layer in the present embodiment,
and the realization principles are the same, the repeated
portions are omitted herein.

[0079] FIG. 9 is a flow diagram of another quantum dot
imprinting process provided by at least one embodiment of
the present disclosure. On the basis of the packaging method
for an organic electroluminescence element according to the
fifth embodiment, as illustrated by FIG. 9, the packaging
method for an organic electroluminescence element can
specifically include the following steps.

[0080] The quantum dot packaging layer is formed
through an imprint method. Firstly, respectively spin coating
quantum dots with different luminous colors on different
self-assembled monolayer (SAM) imprint substrate corre-
sponding to the quantum dots with different luminous colors,
for example, respectively spin coating red quantum dots,
green quantum dots, and blue quantum dots on a red
quantum dot imprint substrate, a green quantum dot imprint
substrate and a blue quantum dot imprint substrate; sec-
ondly, for example, using a silicon wafer having a pattern as
a “stamp”, and pressing it on the quantum dot imprint
substrate, for example, a red quantum dot imprint substrate,
selecting red quantum dots with a suitable size through an
“inking stamp” method, and then impressing the red quan-
tum dots on a thin film base to form a red quantum dot band,
again, using a silicon wafer having a pattern as a “stamp”,
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and pressing it on a green quantum dot imprint substrate, to
select green quantum dots with a suitable size, and then
impressing the green quantum dots on the same thin film
base at a position close to the red quantum dots to form a
green quantum dot band; finally, using a silicon wafer
having a pattern as a “stamp”, and pressing it on a blue
quantum dot imprint substrate, to select blue quantum dots
with a suitable size, and then impressing the blue quantum
dots on the same thin film base at a position close to the
green quantum dots to form a blue quantum dot band, so as
to form a quantum dot packaging layer consisting of a red
quantum dot band, a green quantum dot band and a blue
quantum dot band. And, on this basis, forming an organic
electroluminescence element packaging display device
including a plurality of red pixel columns, a plurality of
green pixel columns, and a plurality of blue pixel columns
which are sequentially and repeatedly arranged at intervals.
[0081] The quantum dot packaging layer formed in this
stage is similar to colloid, can be conveniently transferred to
an organic electroluminescence element to completely cover
the organic electroluminescence element and the substrate,
and can be hermitically connected with the substrate.
[0082] During the imprinting process of the present
embodiment, on average, there are 3 trillion quantum dots
per square centimeter, and 100% imprinting can be realized
by changing the speed and pressure of the “stamp”. The
density and the consistency of the quantum dots of display
device formed through the abovementioned method are
higher, and the display device can produce a brighter image
with higher energy efficiency.

[0083] For example, the imprint method illustrated by
FIG. 9 forms quantum dot bands with different colors, and
is suitable for the display panel illustrated by FIG. 6 in which
the same column are light emitting structures of the same
color. However, the implementations according to the pres-
ent disclosure are not limited thereto, and can form other
quantum dot impression pattern with different arrangements.
[0084] Embodiments of the present disclosure provide at
least one of the following beneficial effects.

[0085] At least one embodiment of the present disclosure
significantly improves the sealing performance of an OLED
display device, avoids the erosion of water and oxygen, and
effectively prolongs the serve life of the device by disposing
a quantum dot packaging layer.

[0086] At least one embodiment of the present disclosure
avoids the damage caused by the friction between the OLED
element and metal or glass cover plate and the short circuit
caused by the contact between the OLED element and the
metal cover plate by disposing a quantum dot packaging
layer.

[0087] At least one embodiment of the present disclosure
simplifies the packaging process and reduces the volume and
weight of the packaged OLED element by disposing a
quantum dot packaging layer.

[0088] At least one embodiment of the present disclosure
improves the optical characteristics such as color gamut by
disposing a quantum dot packaging layer.

[0089] At least one embodiment of the present disclosure
further improves the sealing performance and the optical
characteristics such as color gamut by disposing a core-shell
quantum dot packaging layer due to the high transmittance,
high light stability, scratch resistance, good water-oxygen
erosion resistant ability of the core-shell quantum dot mate-
rial.
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[0090] The following statements should be noted:

[0091] (1) The accompanying drawings involve only the
structure(s) in connection with the embodiment(s) of the
present disclosure, and other structure(s) can be referred to
common design(s).

[0092] (2) For the purpose of clarity only, in accompany-
ing drawings for illustrating the embodiment(s) of the pres-
ent disclosure, the thickness and size of a layer or a structure
may be enlarged or reduced, that is to say, the figures are not
drawn according to the actual scale. However, it should
understood that, in the case in which a component or
element such as a layer, film, area, substrate or the like is
referred to be “on” or “under” another component or ele-
ment, it may be directly on or under the another component
or element or a component or element is interposed ther-
ebetween.

[0093] (3) In case of no conflict, features in one embodi-
ment or in different embodiments can be combined.
[0094] The foregoing is only the preferred embodiments
of the present invention and not intended to limit the scope
of protection of the present invention. The scope of protec-
tion of the present invention should be defined by the
appended claims.

[0095] The present application claims priority of China
Patent application No. 201611062387.9 filed on Nov. 28,
2016, the content of which is incorporated in its entirety as
portion of the present application by reference herein.

1. A package structure for an organic electroluminescence
element, comprising:

a substrate;

an organic electroluminescence element, disposed on the

substrate; and

a quantum dot packaging layer, disposed on the substrate

and the organic electroluminescence element, and con-
sisting of a quantum dot material.

2. The package structure for the organic electrolumines-
cence element according to claim 1, wherein quantum dots
in the quantum dot packaging layer are closely arranged to
form a compact layer.

3. The package structure for the organic electrolumines-
cence element according to claim 2, wherein the quantum
dot packaging layer completely covers a side surface and an
upper surface of the organic electroluminescence element.

4. The package structure for the organic electrolumines-
cence element according to claim 1 wherein the quantum dot
material comprises a core-shell quantum dot material, and
the core-shell quantum dot material comprises at least two
layers of core-shell layer structures.

5. The package structure for the organic electrolumines-
cence element according to claim 4, wherein the at least two
layers of core-shell layer structures have different materials.

6. The package structure for the organic electrolumines-
cence element according to claim 5, wherein the core-shell
quantum dot material includes a core material and a shell
material, the shell material is a water-oxygen erosion resis-
tant material, and the core material is a light-transmitting
luminescent material.

7. The package structure for the organic electrolumines-
cence element according to claim 1, wherein the organic
electroluminescence element comprises at least one selected
from the group consisting of a red organic electrolumines-
cence element, a green organic electroluminescence ele-
ment, a blue organic electroluminescence element and a
white organic electroluminescence element.
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8. The package structure for the organic electrolumines-
cence element according to claim 1, wherein the quantum
dot material comprises at least one selected from the group
consisting of zinc oxide, graphene, CdSe, CdS, CdTe, ZnSe,
ZnTe and ZnS.

9. The package structure for the organic electrolumines-
cence element according to claim 1, wherein the quantum
dot material comprises quantum dot materials of different
luminescent wavelengths.

10. The package structure for the organic electrolumines-
cence element according to claim 1, wherein the quantum
dot packaging layer is formed through an imprint method.

11. The package structure for the organic electrolumines-
cence element according to claim 1, wherein the organic
electroluminescence element is a top emitting type organic
electroluminescence element.

12. An organic electroluminescence device, comprising a
package structure for an organic electroluminescence ele-
ment according to claim 1, wherein a plurality of organic
electroluminescence elements are disposed on the substrate
in an array.

13. A packaging method for an organic electrolumines-
cence element, comprising:

providing a substrate;

forming an organic electroluminescence element on the

substrate; and

forming a quantum dot packaging layer on the substrate

and the organic electroluminescence element, the quan-
tum dot packaging layer consisting of a quantum dot
material.

14. The packaging method for the organic electrolumi-
nescence element according to claim 13, wherein forming
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the quantum dot packaging layer comprises: forming a
compact quantum dot packaging layer in which quantum
dots are closely arranged.

15. The packaging method for the organic electrolumi-
nescence element according to claim 14, wherein forming
the quantum dot packing layer comprise using an imprint
method to form the quantum dot packaging layer.

16. The packaging method for the organic electrolumi-
nescence element according to claim 15, wherein using the
imprint method to form the quantum dot packaging layer
comprises:

applying the quantum dot material on an imprint sub-
strate;

using a silicon wafer having a pattern to select the
quantum dot material and imprinting the quantum dot
material on a base; and

transferring the quantum dot material imprinted on the
base to the substrate and the organic electrolumines-
cence element.

17. The packaging method for the organic electrolumi-
nescence element according to claim 16, wherein transfer-
ring the quantum dot material imprinted on the base to the
substrate and the organic electroluminescence element com-
prises:

covering the substrate and the organic electrolumines-

cence element with the quantum dot material imprinted
on the base so as to completely cover a side surface and
an upper surface of the organic electroluminescence
element.
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