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(57) ABSTRACT

The present disclosure discloses an organic light-emitting
diode device, a manufacturing method thereof and a display
device. The organic light-emitting diode device comprises:
a substrate (100); an organic light-emitting diode layer (200)
on a side of the substrate (100); and a barrier layer (510)
configured to block ultraviolet rays from entering the
organic light-emitting diode layer, wherein the barrier layer
is on a side of the organic light-emitting diode layer away
from the substrate or on a side of the organic light-emitting
diode layer close to the substrate. The organic light-emitting
diode device can solve the technical problem of short service
life due to the influence of ultraviolet rays in the sunlight.
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ORGANIC LIGHT-EMITTING DIODE
DEVICE, MANUFACTURING METHOD
THEREOF, AND DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a U.S. National Stage under 35
US.C. § 371 of PCT/CN2017/097523, filed on Aug. 15,
2017, which claims priority to Chinese Application No.
201710078837.1 filed on Feb. 14, 2017, the disclosure of
which is hereby incorporated by reference in its entirety as
a part of this application.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to an
organic light-emitting diode device, a manufacturing
method thereof and a display device.

BACKGROUND

[0003] The organic light-emitting diode device comprises
a substrate, and an organic light-emitting diode layer, a
capping layer and a packaging layer arranged in this order on
the substrate. As the sunlight contains a lot of ultraviolet
rays, the ultraviolet rays in the sunlight will cause a oxida-
tion-reduction reaction and thus deterioration with respect to
the organic light-emitting material in the organic light emit-
ting diode, thereby greatly reducing the service life of the
organic light-emitting diode device.

SUMMARY

[0004] The first through fourth embodiments of the pres-
ent disclosure provide an organic light-emitting diode device
comprising: a substrate; an organic light-emitting diode
layer on a side of the substrate; and a barrier layer configured
to block ultraviolet rays from entering the organic light-
emitting diode layer.

[0005] The barrier layer is on a side of the organic
light-emitting diode layer away from the substrate or on a
side of the organic light-emitting diode layer close to the
substrate.

[0006] For example, the organic light-emitting diode
device is a top light-emitting structure, wherein the barrier
layer is on the side of the organic light-emitting diode layer
away from the substrate.

[0007] For example, the organic light-emitting diode
device is a bottom light-emitting structure, wherein the
barrier layer is on the side of the organic light-emitting diode
layer close to the substrate.

[0008] For example, the barrier layer is an organic mate-
rial layer or an inorganic material layer. For example, the
barrier layer includes at least one of an ultraviolet absorber
or an ultraviolet reflecting agent.

[0009] For example, the barrier layer is at least one of a
capping layer for capping the electrode, a light extraction
layer or a packaging layer.

[0010] For example, the ultraviolet absorber comprises
one or a combination of the following: salicylates, benzo-
phenones, benzotriazoles, substituted acrylonitriles, triaz-
ines and hindered amines.

[0011] For example, the ultraviolet reflecting agent com-
prises one or a combination of the following: titanium
dioxide, zinc oxide, talc powder, clay, calcium carbonate.
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[0012] The fifth embodiment of the disclosure provides a
display device comprising the organic light-emitting diode
device as stated above.

[0013] An embodiment of the present disclosure provides
a method of manufacturing an organic light-emitting diode
device, comprising: forming an organic light-emitting diode
layer on a side of the substrate and forming a barrier layer
on a side of the organic light-emitting diode layer away from
the substrate or on a side of the organic light-emitting diode
layer close to the substrate.

[0014] For example, the barrier layer is formed on the
substrate before forming the organic light-emitting diode
layer, and then the organic light-emitting diode layer is
formed on the barrier layer, wherein the barrier layer is on
the side of the organic light-emitting diode layer close to the
substrate.

[0015] For example, forming a barrier layer on a side of
the organic light-emitting diode layer away from the sub-
strate or on a side of the organic light-emitting diode layer
close to the substrate comprises:

[0016] forming a material layer comprising at least one of
an ultraviolet absorber or an ultraviolet reflecting agent.
[0017] For example, the barrier layer is a layer structure
capable of absorbing and/or reflecting ultraviolet rays, and a
manufacturing method of the barrier layer comprises: form-
ing the ultraviolet absorber into the layer structure capable
of absorbing the ultraviolet rays.

[0018] For example, forming a barrier layer on a side of
the organic light-emitting diode layer away from the sub-
strate or on a side of the organic light-emitting diode layer
close to the substrate comprises:

[0019] mixing at least one of the ultraviolet absorber or the
ultraviolet reflecting agent with an organic material to form
the barrier layer. For example, mixing at least one of the
ultraviolet absorber or the ultraviolet reflecting agent with an
organic material comprises: mixing at least one of a capping
layer material for capping the electrode, a light extraction
layer material or a packaging layer material with at least one
of the ultraviolet absorber or the ultraviolet reflecting agent
to form the barrier layer.

[0020] For example, forming a barrier layer on a side of
the organic light-emitting diode layer away from the sub-
strate or on a side of the organic light-emitting diode layer
close to the substrate comprises mixing at least one of the
ultraviolet absorber or the ultraviolet reflecting agent with an
inorganic material to form the barrier layer.

[0021] For example, mixing at least one of the ultraviolet
absorber or the ultraviolet reflecting agent with an inorganic
material comprises: mixing at least one of a capping layer
for capping the electrode, a light extraction layer or a
packaging layer with at least one of the ultraviolet absorber
or the ultraviolet reflecting agent to form the barrier layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] To describe the technical solutions in the embodi-
ments of the present disclosure more clearly, the accompa-
nying drawings used in the description of the embodiments
are briefly introduced in the following. Evidently, the
accompanying drawings are only some embodiments of the
present disclosure, but are not limitations to the present
disclosure.

[0023] FIG. 1 is a schematic diagram showing an organic
light-emitting diode device according to a first embodiment
of the present disclosure.
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[0024] FIG. 2 is a schematic diagram showing an organic
light-emitting diode device according to a second embodi-
ment of the present disclosure.

[0025] FIG. 3 is a schematic diagram showing an organic
light-emitting diode device according to a third embodiment
of the present disclosure.

[0026] FIG. 4 is a schematic diagram showing an organic
light-emitting diode device according to a fourth embodi-
ment of the present disclosure.

[0027] FIG. 5 is a schematic diagram showing a structure
of a display device according to a fifth embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0028] Inorder to make the objectives, technical solutions,
and advantages of the embodiments of the present disclosure
more clear, the technical solutions in the embodiments of the
present disclosure are clearly and completely described in
the following with reference to the accompanying drawings
in the embodiments of the present disclosure. Evidently, the
embodiments in the following description are only a part
rather than all of the embodiments of the present disclosure.
Based on the embodiments of the present disclosure, all
other embodiments obtained by persons of ordinary skill in
the art without creative effects shall fall within the protection
scope of the present disclosure.

[0029] The organic light-emitting diode device according
to the embodiments of the present disclosure, as shown in
FIG. 1, FIG. 2, FIG. 3, and FIG. 4, comprises: a substrate
100; an organic light-emitting diode layer 200 on a side of
the substrate; and a barrier layer 510 on a side of the organic
light-emitting diode layer away from or close to the sub-
strate. The organic light-emitting diode Layer 200 has an
organic light-emitting diode which can be used for emitting
light rays with a required color, e.g., red light, green light,
blue light, or white light, wherein the barrier layer is
configured to block ultraviolet rays from entering the
organic light-emitting diode layer.

[0030] For example, the organic light-emitting diode
device may be a top light-emitting structure, then the barrier
layer 510 is on the side of the organic light-emitting diode
layer away from the substrate, and accordingly the barrier
layer is also on the side of the organic light-emitting diode
layer away from the substrate.

[0031] For example, the organic light-emitting diode
device may be a bottom light-emitting structure, then the
barrier layer 510 is on the side of the organic light-emitting
diode layer close to the substrate, and accordingly the barrier
layer is also on the side of the organic light-emitting diode
layer close to the substrate.

[0032] The organic light-emitting diode device according
to the embodiments comprises: a substrate; an organic
light-emitting diode layer on a side of the substrate; and a
barrier layer on a light exit side of the organic light-emitting
diode layer (e.g., a side of the organic light-emitting diode
layer away from the substrate or close to the substrate).
When the sunlight irradiates the organic light-emitting diode
device from the light exit side, ultraviolet rays in the sunlight
will be shielded by the barrier layer, which greatly reduces
the influence of the ultraviolet rays with respect to the
organic light-emitting material in the organic light-emitting
diode, thereby greatly reducing the influence of the ultra-
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violet rays with respect to the organic light-emitting diode
device and extending the service life of the organic light-
emitting diode device.

[0033] The method of manufacturing an organic light-
emitting diode device according to the embodiments com-
prises the steps of: forming an organic light-emitting diode
layer on a side of a substrate and forming a barrier layer on
a side of the organic light-emitting diode layer away from
the substrate or on a side of the organic light-emitting diode
layer close to the substrate. The barrier layer is configured to
block ultraviolet rays from entering the organic light-emit-
ting diode layer. The organic light-emitting diode layer has
an organic light-emitting diode.

[0034] For example, the barrier layer is formed on the
substrate before forming the organic light-emitting diode
layer, and then the organic light-emitting diode layer is
formed on the barrier layer, wherein the barrier layer is on
the side of the organic light-emitting diode layer close to the
substrate.

[0035] By using the above manufacturing method, the
organic light-emitting diode device with the barrier layer can
be manufactured conveniently, and the manufacturing
method is simple and easy to realize.

[0036] In order to achieve the function of shielding ultra-
violet rays, the material for forming the barrier layer is
required to include ultraviolet shielding agent. The ultravio-
let shielding agent refers to a substance capable of reflecting
or absorbing the ultraviolet rays, which can shield ultraviolet
light waves and reduce the transmission of the ultraviolet
rays. There are two kinds of ultraviolet shielding agent,
wherein one is an organic ultraviolet shielding agent (e.g.,
ultraviolet absorber), and the other is an inorganic ultraviolet
shielding agent (e.g., ultraviolet reflecting agent). The ultra-
violet absorber refers to an organic compound capable of
absorbing the ultraviolet light with a wavelength of 270-400
nm and comprises one or a combination of the following:
salicylates, benzophenones, benzotriazoles, substituted
acrylonitriles, triazines and hindered amines. A common
feature of such organic compounds is that they comprise an
alkyl group in structure, and in the process of forming stable
hydrogen bonds, hydrogen bond chelate rings and etc., they
can absorb energy which is converted into heat to be
dissipated. The main principle of the ultraviolet reflecting
agent is to reflect the ultraviolet rays, and the ultraviolet
reflecting agent mostly is a metal oxide or ceramic powder,
for example, comprising one or a combination of the fol-
lowing: titanium dioxide, zinc oxide, talc powder, clay,
calcium carbonate, and etc. They all have a higher refractive
index, can increase reflection and scattering with respect to
the ultraviolet rays.

[0037] For the structure of the barrier layer, for example,
it can be a separately provided layer structure formed by the
ultraviolet absorber, capable of absorbing the ultraviolet
rays, wherein the layer structure formed by the ultraviolet
absorber, capable of absorbing the ultraviolet rays, is a layer
structure formed by an organic ultraviolet shielding agent,
i.e., the ultraviolet absorber, capable of absorbing the ultra-
violet rays. The separately provided layer structure formed
by the ultraviolet absorber, capable of absorbing the ultra-
violet rays, through shielding the ultraviolet rays by absorb-
ing the ultraviolet rays, greatly reduces the influence of the
ultraviolet rays with respect to the organic light-emitting
material in the organic light-emitting diode, thereby greatly
reducing the effect of the ultraviolet rays with respect to the
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organic light-emitting diode device and extending the ser-
vice life of the organic light-emitting diode device.

[0038] For example, the separately provided layer struc-
ture formed by the ultraviolet absorber, capable of absorbing
the ultraviolet rays, comprises: a layer structure capable of
absorbing the ultraviolet rays solely formed by the ultravio-
let absorber.

[0039] The step of manufacturing the layer structure
capable of absorbing the ultraviolet rays solely formed by
the ultraviolet absorber does not affect other steps of the
method of manufacturing the organic light-emitting diode
device, and is simple and easy to be realized.

[0040] For the structure of the barrier layer, for example,
as shown in FIG. 1 and FIG. 2, it can be a layer structure
capable of absorbing the ultraviolet rays formed by the
ultraviolet absorber and an organic material, or a layer
structure capable of absorbing the ultraviolet rays formed by
the ultraviolet absorber and an inorganic material. The layer
structure capable of absorbing the ultraviolet rays formed by
the ultraviolet absorber and an organic material, on the one
hand, has a function of absorbing ultraviolet rays, and on the
other hand, has a function of an organic layer formed by the
organic material. In this way, a one-layer structure achieves
two functions at the same time, and the structure of the
organic light-emitting diode device is simpler. Likewise, the
layer structure capable of absorbing the ultraviolet rays
formed by the ultraviolet absorber and an inorganic material,
on the one hand, has a function of absorbing ultraviolet rays,
and on the other hand, has a function of an inorganic layer
formed by the inorganic material. In this way, a one-layer
structure achieves two functions at the same time, and the
structure of the organic light-emitting diode device is sim-
pler.

[0041] For example, a method of manufacturing a layer
structure capable of absorbing the ultraviolet rays formed by
the ultraviolet absorber and an organic material comprises:
mixing the ultraviolet absorber with the organic material to
form the layer structure capable of absorbing the ultraviolet
rays.

[0042] In the process of manufacturing the organic light-
emitting diode device, steps for forming various organic
layer structures are required, and by mixing the ultraviolet
absorber with the organic material when forming the organic
layer structures to form the layer structure capable of
absorbing the ultraviolet rays, the method of manufacturing
the organic light-emitting diode device has fewer steps
added, is simpler and easy to be realized.

[0043] For example, a method of manufacturing a layer
structure capable of absorbing the ultraviolet rays formed by
the ultraviolet absorber and an inorganic material comprises:
mixing the ultraviolet absorber with the inorganic material
to form the layer structure capable of absorbing the ultra-
violet rays.

[0044] In the process of manufacturing the organic light-
emitting diode device, steps for forming various inorganic
layer structures are required, and by mixing the ultraviolet
absorber with the inorganic material when forming the
inorganic layer structures to form the layer structure capable
of absorbing the ultraviolet rays, the method of manufac-
turing the organic light-emitting diode device has fewer
steps added, is simpler and easy to be realized.

[0045] Likewise, a barrier layer capable of reflecting the
ultraviolet rays solely formed by the ultraviolet reflecting
agent, or a barrier layer capable of reflecting the ultraviolet
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rays formed by the ultraviolet reflecting agent and an organic
material or inorganic material, can be also formed, which is
not described here.

[0046] The first through third embodiments of the present
disclosure give detailed descriptions in which the organic
light-emitting diode device is a top light-emitting structure.

[0047] For a specific structure of the barrier layer capable
of absorbing the ultraviolet rays formed by the ultraviolet
absorber and an organic material, it may be at least one of
a capping layer for capping the electrode, a light extraction
layer or a packaging layer. For example, as shown in FIG.
1, FIG. 1 is a schematic diagram showing an organic
light-emitting diode device 10 according to a first embodi-
ment of the present disclosure, wherein the barrier layer 510
is a capping layer capable of absorbing the ultraviolet rays
formed by the ultraviolet absorber and a material for form-
ing the capping layer, wherein the capping layer capable of
absorbing the ultraviolet rays has a function of capping the
electrode, and another function of shielding the ultraviolet
rays. The organic light-emitting diode device as shown in
FIG. 1 further comprises a packaging layer 400 formed on
a side of the capping layer capable of absorbing the ultra-
violet rays away from the substrate. It should be noted that,
the material for forming the capping layer may adopt an
organic material for forming the capping layer, or an inor-
ganic material for forming the capping layer.

[0048] It should be further noted that, the organic material
or inorganic material in the layer structure capable of
absorbing the ultraviolet rays formed by the ultraviolet
absorber and the organic material or by the ultraviolet
absorber and the inorganic material is not limited to the
material for forming the capping layer, and it may be a
material in the organic light-emitting diode device for form-
ing other layer structures on a side of the organic light-
emitting diode layer away from or close to the substrate. For
example, it may be an organic material or inorganic material
for forming the light extraction layer, or it may be an organic
material or inorganic material for forming functional layers
having functions of electrode capping and light extraction.

[0049] The barrier layer may be a packaging layer capable
of absorbing the ultraviolet rays formed by the ultraviolet
absorber and the material for forming the packaging layer. It
should be noted that, the packaging layer may be a single-
layer layer structure, or may be a laminated multi-layer layer
structure, as long as one layer of the layer structure in the
packaging layer is formed by the ultraviolet absorber and the
material for forming the layer of the layer structure. For
example, as shown in FIG. 2, FIG. 2 is a schematic diagram
showing an organic light-emitting diode device 10 according
to a second embodiment of the present disclosure, wherein
the packaging layer comprises a laminated three-layer struc-
ture, and the barrier layer 510 is an intermediate layer and
is a packaging layer structure capable of absorbing the
ultraviolet rays formed by the ultraviolet absorber and
polymer ink inkjet print, that is, the packaging layer struc-
ture capable of absorbing the ultraviolet rays has both the
functions of shielding the ultraviolet rays and packaging.
The organic light-emitting diode device as shown in FIG. 2
further comprises a capping layer 300 between the organic
light-emitting diode layer 200 and the packaging layer 400.
It should be noted that, the material for forming the pack-
aging layer not only can comprise the polymer ink, but also
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can comprise other organic materials for forming the pack-
aging layer and inorganic materials for forming the pack-
aging layer.

[0050] With regard to the amount of the ultraviolet
absorber in the barrier layer, the proportion of the ultraviolet
absorber is any value between 0.5%-1%. The proportion can
be specifically selected based on a different requirement of
the organic light-emitting diode device for shielding the
ultraviolet rays.

[0051] When the barrier layer is a capping layer capable of
absorbing the ultraviolet rays formed by the ultraviolet
absorber and the organic material for forming the capping
layer for capping the electrode, the method of manufacturing
the barrier layer comprises the following step.

[0052] The ultraviolet absorber and the organic material
for forming the capping layer are mixed and vapor-plated,
and by effectively utilizing the vapor plating process
required to form the capping layer, the capping layer capable
of absorbing the ultraviolet rays is formed. It should be
noted that, the vapor plating is one of processes for forming
the capping layer, and is not limited to the vapor plating
process, as long as the capping layer capable of absorbing
the ultraviolet rays can be formed. It should be further noted
that, the material for forming the capping layer can adopt the
organic material for forming the capping layer or inorganic
material for forming the capping layer.

[0053] It should be further noted that, the organic material
or inorganic material in the layer structure capable of
absorbing the ultraviolet rays formed by the ultraviolet
absorber and the organic material or by the ultraviolet
absorber and the inorganic material, is not limited to the
material for forming the capping layer, and it may be a
material in the organic light-emitting diode device for form-
ing other layer structures on a side of the organic light-
emitting diode layer away from or close to the substrate. For
example, it may be an organic material or inorganic material
for forming the light extraction layer, or it may be an organic
material or inorganic material for forming functional layers
having functions of electrode capping and light extraction.
At least one of a capping layer material for capping the
electrode, a light extraction layer material or a packaging
layer material can be mixed with the ultraviolet absorber to
form the barrier layer.

[0054] For example, the proportion of the ultraviolet
absorber in the mixture is any value between 0.5%-1%.
[0055] In this way, the capping layer further has a function
of shielding the ultraviolet rays, and the manufacturing
method thereof is simpler and more convenient. It should be
noted that, the material for forming the capping layer can
adopt the organic material for forming the capping layer or
inorganic material for forming the capping layer.

[0056] It should be further noted that, the organic material
or inorganic material in the layer structure capable of
absorbing the ultraviolet rays formed by the ultraviolet
absorber and the organic material or by the ultraviolet
absorber and the inorganic material is not limited to the
material for forming the capping layer, and it may be a
material for forming other layer structures on a side of the
organic light-emitting diode layer away from or close to the
substrate in the organic light-emitting diode device. For
example, it may be an organic material or inorganic material
for forming the light extraction layer, or it may be an organic
material or inorganic material for forming functional layers
having functions of electrode capping and light extraction.
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[0057] When the barrier layer is a packaging layer capable
of absorbing the ultraviolet rays formed by the ultraviolet
absorber and the material for forming the packaging layer,
the method of manufacturing the barrier layer comprises the
following step.

[0058] The ultraviolet absorber and the material for form-
ing the packaging layer are mixed to form the packaging
layer capable of absorbing the ultraviolet rays.

[0059] It should be noted that, the packaging layer may be
a single-layer layer structure, or may be a laminated multi-
layer layer structure, as long as one layer of the layer
structure in the packaging layer is formed by the ultraviolet
absorber and the material for forming the layer of the layer
structure. For example, as shown in FIG. 2, the packaging
layer comprises a laminated three-layer structure, and the
intermediate layer is a packaging layer structure capable of
absorbing the ultraviolet rays 510 formed by the ultraviolet
absorber and polymer ink inkjet print, that is, the packaging
layer structure capable of absorbing the ultraviolet rays has
both the functions of shielding the ultraviolet rays and
packaging. The organic light-emitting diode device as
shown in FIG. 2 further comprises a capping layer 300
between the organic light-emitting diode layer 200 and the
packaging layer 400. It should be noted that, the material for
forming the packaging layer not only can comprise the
polymer ink, but also can comprise other organic materials
for forming the packaging layer and inorganic materials for
forming the packaging layer.

[0060] When the barrier layer is a capping layer capable of
absorbing the ultraviolet rays formed by the ultraviolet
absorber and the organic material for forming the capping
layer, the thickness of the capping layer capable of absorbing
the ultraviolet rays is any value between 50-80 nm. In this
way, the capping layer capable of absorbing the ultraviolet
rays not only has the capping function of the capping layer,
but also has the function of shielding the ultraviolet rays.
[0061] With regard to the illustrative structure of the
barrier layer, as shown in FIG. 3, FIG. 3 is a schematic
diagram showing an organic light-emitting diode device 10
according to a third embodiment of the present disclosure,
wherein the barrier layer 510 may be also a separately
provided layer structure capable of reflecting the ultraviolet
rays formed by the ultraviolet reflecting agent.

[0062] The separately provided layer structure capable of
reflecting the ultraviolet rays formed by the ultraviolet
reflecting agent, through shielding the ultraviolet rays by
reflecting the ultraviolet rays, greatly reduces the influence
of the ultraviolet rays with respect to the organic light-
emitting material in the organic light-emitting diode. The
organic light-emitting diode device 10 as shown in FIG. 3
further comprises a capping layer 300 and a packaging layer
400 between the organic light-emitting diode layer 200 and
the barrier layer 510.

[0063] For example, the ultraviolet reflecting agent in the
layer structure capable of reflecting the ultraviolet rays
formed by the ultraviolet reflecting agent may be titanium
dioxide or zinc oxide, because it has a higher refractive
index, can increase refractions and reflections of the surface
of the organic light-emitting diode device with respect to the
ultraviolet rays, and thereby greatly reduces the contact of
the ultraviolet rays with the organic light-emitting material
in the organic light-emitting diode.

[0064] In the aforementioned methods of manufacturing
various layer structures, the ultraviolet absorber can be
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replaced by the ultraviolet reflecting agent or a mixture of
the ultraviolet absorber and reflecting agent, and a layer
structure capable of absorbing and/or reflecting the ultra-
violet rays can be formed by using a similar manufacturing
method.

[0065] For example, the method of manufacturing the
separately provided layer structure capable of reflecting the
ultraviolet rays formed by the ultraviolet reflecting agent
comprises: forming the ultraviolet reflecting agent into the
layer structure capable of reflecting the ultraviolet rays.

[0066] The separately provided layer structure capable of
reflecting the ultraviolet rays formed by the ultraviolet
reflecting agent does not affect other steps of the method of
manufacturing the organic light-emitting diode device, and
is simply manufactured and conveniently realized.

[0067] When the barrier layer is a layer structure capable
of reflecting the ultraviolet rays formed by the ultraviolet
reflecting agent, the thickness of the layer structure capable
of reflecting the ultraviolet rays is any value between 50-100
nm. The layer structure capable of reflecting the ultraviolet
rays with such a thickness can reflect most of the ultraviolet
rays in the sunlight.

[0068] The organic light-emitting diode device, for
example, can be a passive or active drive mode, so it can
include a driving circuit and etc. For example, for the active
drive mode, an array circuit layer can be formed on the
substrate, including circuit elements such as switching tran-
sistors, driving transistors, storage capacitors. Other struc-
tures involved in the embodiments are not described here.

[0069] Still further, the layer structure capable of reflect-
ing the ultraviolet rays is on a side of the organic light-
emitting diode device towards the outside. In this way, the
ultraviolet rays in the sunlight will be reflected on the side
of the organic light-emitting diode device towards the out-
side, and the ultraviolet rays will not or most of them will not
enter the organic light-emitting diode device, which greatly
reduces the influence of the ultraviolet rays with respect to
the organic light-emitting material in the organic light-
emitting diode.

[0070] The above descriptions all are based on the
example in which the organic light-emitting diode device is
atop light-emitting structure. However, it can be understood
that the organic light-emitting diode device can also be a
bottom light-emitting structure. By referring to FIG. 4, FIG.
4 is a schematic diagram showing an organic light-emitting
diode device 10 according to the fourth embodiment of the
present disclosure. The barrier layer 510 is on the side of the
organic light-emitting diode layer close to the substrate. The
various layer structures in the organic light-emitting diode
device for the top light-emitting structure and manufacturing
methods thereof are also applicable to the organic light-
emitting diode device 10 for the bottom light-emitting
structure, and they are not described here.

[0071] The fifth embodiment of the present disclosure
provides a display device including the aforementioned
organic light-emitting diode device. For example, by refer-
ring to FIG. 5, the display device 20 is a liquid crystal
display, comprising a display panel 201 and a backlight
module 202. The backlight module 202 comprises the
organic light-emitting diode device 10, and the organic
light-emitting diode device 10, as a backlight source for the
liquid crystal display, provides backlight for the display
panel 201 to achieve the display function.
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[0072] The above embodiments merely are illustrative
embodiments of the present disclosure, and they are not
intended to limit the scope of protection of the present
disclosure, and the scope of protection of the present dis-
closure is determined only by the accompanying claims.

1. An organic light-emitting diode device comprising:

a substrate;

an organic light-emitting diode layer on a side of the

substrate; and
a barrier layer configured to block ultraviolet rays from
entering the organic light-emitting diode layer,

wherein the barrier layer is on a side of the organic
light-emitting diode layer away from the substrate or on
a side of the organic light-emitting diode layer close to
the substrate.
2. The organic light-emitting diode device according to
claim 1, wherein the barrier layer includes at least one of an
ultraviolet absorber or an ultraviolet reflecting agent.
3. The organic light-emitting diode device according to
claim 1, wherein the barrier layer is on the side of the
organic light-emitting diode layer away from the substrate,
and the barrier layer is an organic material layer.
4. The organic light-emitting diode device according to
claim 3, wherein the barrier layer is at least one of a capping
layer for capping electrode, a light extraction layer or a
packaging layer.
5. The organic light-emitting diode device according to
claim 1, wherein the barrier layer is on the side of the
organic light-emitting diode layer away from the substrate,
and the barrier layer is an inorganic material layer.
6. The organic light-emitting diode device according to
claim 5, wherein the barrier layer is at least one of a capping
layer for capping electrode, a light extraction layer or a
packaging layer.
7. The organic light-emitting diode device according to
claim 1, wherein the organic light-emitting diode device is
a top light-emitting structure, and the barrier layer is on the
side of the organic light-emitting diode layer away from the
substrate.
8. The organic light-emitting diode device according to
claim 1, wherein the organic light-emitting diode device is
a bottom light-emitting structure, and the barrier layer is on
the side of the organic light-emitting diode layer close to the
substrate.
9. The organic light-emitting diode device according to
claim 2, wherein the ultraviolet absorber comprises one or a
combination of the following: salicylates, benzophenones,
benzotriazoles, substituted acrylonitriles, triazines and hin-
dered amines.
10. The organic light-emitting diode device according to
claim 2, wherein the ultraviolet reflecting agent comprises
one or a combination of the following; titanium dioxide, zinc
oxide, talc powder, clay, calcium carbonate.
11. A display device comprising the organic light-emitting
diode device according to claim 1.
12. A method of manufacturing an organic light-emitting
diode device, comprising:
forming an organic light-emitting diode layer on a side of
a substrate; and

forming a barrier layer on a side of the organic light-
emitting diode layer away from the substrate or on a
side of the organic light-emitting diode layer close to
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the substrate, wherein the barrier layer is configured to
block ultraviolet rays from entering the organic light-
emitting diode layer.

13. The method of manufacturing an organic light-emit-
ting diode device according to claim 12, wherein the barrier
layer is formed on the substrate before forming the organic
light-emitting diode layer, and then the organic light-emit-
ting diode layer is formed on the barrier layer, wherein the
barrier layer is on the side of the organic light-emitting diode
layer close to the substrate.

14. (canceled)

15. The method of manufacturing an organic light-emit-
ting diode device according to claim 12, wherein the form-
ing a barrier layer on a side of the organic light-emitting
diode layer away from the substrate or on a side of the
organic light-emitting diode layer close to the substrate
comprises:

forming a material layer comprising at least one of an

ultraviolet absorber or an ultraviolet reflecting agent.

16. The method of manufacturing an organic light-emit-
ting diode device according to claim 12, wherein the form-
ing a barrier layer on a side of the organic light-emitting
diode layer away from the substrate or on a side of the
organic light-emitting diode layer close to the substrate
comprises:

mixing at least one of an ultraviolet absorber or an

ultraviolet reflecting agent with an organic material to
form the barrier layer.

17. The method of manufacturing an organic light-emit-
ting diode device according to claim 16, wherein the mixing
at least one of an ultraviolet absorber or an ultraviolet
reflecting agent with an organic material comprises:
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mixing at least one of a capping layer material for capping
electrode, a light extraction layer material or a pack-
aging layer material with at least one of the ultraviolet
absorber or the ultraviolet reflecting agent to form the
barrier layer.

18. The method of manufacturing an organic light-emit-
ting diode device according to claim 12, wherein the form-
ing a barrier layer on a side of the organic light-emitting
diode layer away from the substrate or on a side of the
organic light-emitting diode layer close to the substrate
comprises mixing at least one of an ultraviolet absorber or
an ultraviolet reflecting agent with an inorganic material to
form the barrier layer.

19. The method of manufacturing an organic light-emit-
ting diode device according to claim 18, wherein the mixing
at least one of an ultraviolet absorber or an ultraviolet
reflecting agent with an inorganic material comprises:

mixing at least one of a capping layer for capping elec-

trode, a light extraction layer or a packaging layer with
at least one of the ultraviolet absorber or the ultraviolet
reflecting agent to form the barrier layer.

20. The method of manufacturing an organic light-emit-
ting diode device according to claim 15, wherein the ultra-
violet absorber comprises one or a combination of the
following: salicylates, benzophenones, benzotriazoles, sub-
stituted acrylonitriles, triazines and hindered amines, and

wherein the ultraviolet reflecting agent comprises one or

a combination of the following: titanium dioxide, zinc
oxide, talc powder, clay, calcium carbonate.

21. (canceled)
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