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(57) ABSTRACT

The invention provides a light emitting device and a manu-
facturing method thereof, and a display device. The light
emitting device comprises a base substrate and a laminated
structure formed on the base substrate, the laminated struc-
ture including a first electrode, an organic layer and a second
electrode which are laminated, the organic layer is provided
between the first electrode and the second electrode, wherein
the second electrode is provided with light extraction par-
ticles therein. In solutions of the light emitting device and the
manufacturing method thereof, and the display device, the
metal electrode is provided with light extraction particles
therein, the light extraction particles destroy the surface
plasma waves generated by the metal electrode, so that light
falleninto the surface plasma waves can be extracted, the light
extraction efficiency of the metal electrode is increased, and
thus the light extraction efficiency of the light emitting device
is increased.
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101
\ forming a first electrode on a base substrate
102
\ forming an organic layer on the first electrode
103
\ forming a transparent electrode on the organic layer
104 \forming a metal clectrode on the transparent electrode, the metal
electrode is provided with light extraction particles therein

FIG.3

201 \
forming a transparent electrode on a base substrate

'

202 \forming a metal electrode on the transparent electrode, the metal

electrode is provided with light extraction particles therein

'

203
\ forming an organic layer on the metal electrode
204 \
forming a first electrode on the organic layer

FIG.4
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LIGHT EMITTING DEVICE AND
MANUFACTURING METHOD THEREOF,
AND DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The invention relates to the field of display technol-
ogy, and particular to a light emitting device and a manufac-
turing method thereof, and a display device.

BACKGROUND OF THE INVENTION

[0002] Organic Light-Emitting Diode (OLED) has self-1u-
minous characteristic, and when a current is passing through
the OLED, organic material in the OLED may emit light. In
comparison with a conventional liquid crystal display, OLED
display device has a screen with larger viewing angle and can
save electrical energy, therefore, OLED display device has
incomparable advantages.

[0003] An OLED display device may comprise: a base
substrate; and a transparent electrode, an organic layer and a
metal electrode formed on the inner surface of the base sub-
strate, wherein the organic layer is provided on the transpar-
ent electrode, and the metal electrode is provided on the
organic layer. In order to increase the light extraction effi-
ciency of the OLED display device, a light extraction struc-
ture may be additionally provided in the OLED display
device. In the prior art, the light extraction structure may be
provided on the outer surface of the base substrate or provided
between the base substrate and the organic layer, so that the
light extraction efficiency of the OLED display device may be
increased through the light extraction structure. In a case of
the light extraction structure being provided on the outer
surface of the base substrate, the light extraction structure
may be scattered particles, Micro Lens Array (MLA) or a
rough surface structure, wherein the rough surface structure
may be a structure directly formed on the outer surface of the
base substrate, the rough surface structure being provided on
the outer surface of the base substrate may reduce substrate
mode, so that the light extraction efficiency may be increased.
Inacaseofthe light extraction structure being provided on the
inner surface of the base substrate, the light extraction struc-
ture may be scattered particles, a grating structure or a rough
surface structure, wherein the rough surface structure may be
a structure directly formed on the inner surface of the base
substrate, the rough surface structure being provided on the
inner surface of the base substrate may reduce substrate mode
and organic mode, so that the light extraction efficiency may
be increased.

[0004] However, above solutions in the prior art just can
increase the light extraction efficiency of OLED to some
extent, and in practical application, the light extraction effi-
ciency is still low.

SUMMARY OF THE INVENTION

[0005] The invention provides a light emitting deviceand a
manufacturing method thereof, and a display device, which
can increase the light extraction efficiency of the light emit-
ting device.

[0006] To achieve the above object, the invention provides
a light emitting device comprising: a base substrate and a
laminated structure formed on the base substrate, the lami-
nated structure including a first electrode, an organic layer
and a second electrode which are laminated, the organic layer
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is provided between the first electrode and the second elec-
trode, wherein the second electrode is provided with light
extraction particles therein.

[0007] Optionally, the first electrode is provided on the base
substrate, and the laminated structure further comprises a
transparent electrode provided between the organic layer and
the second electrode.

[0008] Optionally, the second electrode is provided on the
base substrate, and the laminated structure further comprises
a transparent electrode provided between the base substrate
and the second electrode.

[0009] Optionally, the second electrode is a metal elec-
trode, and the first electrode is a transparent electrode.
[0010] Optionally, the metal electrode has a reflectivity of
more than 95%.

[0011] Optionally, the metal electrode has a thickness of 50
nm to 300 nm.

[0012] Optionally, the transparent electrode has a thickness
of 10 nm to 100 nm.

[0013] Optionally, light extraction particles are made of
one or more of metal oxide, polymer, silicon oxide, zinc
sulfide and zinc selenide.

[0014] Optionally, the size of the light extraction particle is
10 nm to 1000 nm.

[0015] Optionally, the transparent electrode is made of one
or more of ITO, 120, ITZO, AZO, FTO and GITO.

[0016] Optionally, when the transparent electrode is made
of more of ITO, 1Z0, ITZO, AZO, FTO and GITO, the trans-
parent electrode is of a multilayered structure.

[0017] To achieve the above object, the invention provides
a display device comprising the above light emitting device.
[0018] To achieve the above object, the invention provides
a manufacturing method of a light emitting device, compris-
ing steps of: laminatedly forming a first electrode, an organic
layer and a second electrode on a base substrate so that the
organic layer is formed between the first electrode and the
second electrode, and the second electrode is provided with
light extraction particles therein.

[0019] Optionally, the step of laminatedly forming a first
electrode, an organic layer and a second electrode on a base
substrate comprises:

[0020] forming the first electrode on the base substrate;
[0021] forming the organic layer on the first electrode;
[0022] forming the second electrode on the organic layer,
and

[0023] wherein the manufacturing method further com-

prises, after forming the organic layer and before forming the
second electrode, a step of:

[0024] forming a transparent electrode on the organic layer.
[0025] Optionally, the step of laminatedly forming a first
electrode, an organic layer and a second electrode on a base
substrate comprising: forming the second electrode on the
base substrate;

[0026] forming the organic layer on the second electrode;
[0027] forming the first electrode on the organic layer, and
wherein the manufacturing method further comprises, before
forming the second electrode, a step of:

[0028] forming a transparent electrode on the base sub-
strate.
[0029] Optionally, the second electrode is a metal elec-

trode, and the first electrode is a transparent electrode.
[0030] The invention has following advantages:

[0031] In solutions of the light emitting device and the
manufacturing method thereof, and the display device, the



US 2015/0380677 Al

metal electrode is provided with light extraction particles
therein, the light extraction particles destroy the surface
plasma waves generated by the metal electrode, so that light
fallen into the surface plasma waves can be extracted, the light
extraction efficiency of the metal electrode is increased, and
thus the light extraction efficiency of the light emitting device
is increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a structural diagram of a light emitting
device according to the first embodiment of the invention;
[0033] FIG. 2 is a structural diagram of a light emitting
device according to the second embodiment of the invention;
[0034] FIG. 3 is a flowchart of a manufacturing method of
a light emitting device according to the fifth embodiment of
the invention; and

[0035] FIG. 4 is a flowchart of a manufacturing method of
a light emitting device according to the sixth embodiment of
the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0036] To make persons skilled in the art better understand
the solutions of the invention, the light emitting device and the
manufacturing method thereof, and the display device will be
described in detail below in conjunction with drawings.
[0037] FIG. 1 is a structural diagram of a light emitting
device according to the first embodiment of the invention, as
shown in FIG. 1, the light emitting device comprises: a base
substrate 1; and a first electrode 2, an organic layer 3 and a
metal electrode 4 which are laminatedly formed on the base
substrate 1 in sequence, the organic layer 3 is provided
between the first electrode 2 and the metal electrode 4, and the
metal electrode 4 is provided with light extraction particles 6
therein.

[0038] In the embodiment, the first electrode 2 is on the
base substrate 1, the organic layer 3 is on the first electrode 2,
and the metal electrode 4 is on the organic layer 3, as shown
in FIG. 1. In the embodiment, the first electrode 2, the organic
layer 3 and the metal electrode 4 may be regarded as a lami-
nated structure formed on the base substrate, and one side of
the laminated structure that the metal electrode 4 is located on
is formed on the base substrate 1.

[0039] The first electrode 2 is atransparent electrode, mate-
rial of the first electrode 2 may include: transparent conduc-
tive oxide TCO, for example, TCO may include one or more
of ITO, 120, ITZ0, AZO, FTO and GITO. In a case that the
material ofthe first electrode 2 includes more than one of ITO,
170, 1TZ0, AZO, FTO and GITO, the first electrode 2 is a
multilayered structure. The multilayered structure may
include a plurality of mixture layers which are accumula-
tively provided, each of the mixture layers may be formed by
mixing more than one of above ITO, IZ0, ITZO, AZO, FTO
and GITO, and densities of the plurality of mixture layers may
be the same or different. Alternatively, the multilayered struc-
ture may include a plurality of single-material layers which
are accumulatively provided, each of the single-material lay-
ers may be formed by one of above ITO, 170, ITZ0O, AZO,
FTO and GITO, and materials of the plurality of single-
material layers may be the same or different.

[0040] The thickness of the metal electrode 4 may be S0nm
to 300 nm. The metal electrode 4 may be formed of one of Al,
Ag, Ca, Mg, Li and Yb or mixture thereof, alternatively, the
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metal electrode 4 may be a multilayered structure formed of
more than one of Al, Ag, Ca, Mg, Li and Yb.

[0041] Inthe embodiment, preferably, the metal electrode 4
has a reflectivity of more than 95%, in other words, the metal
electrode 4 is preferably formed of metal material with a
reflectivity of more than 95%. In order to ensure that the metal
electrode 4 has a reflectivity of more than 95%, preferably, the
metal electrode 4 is formed of Ag.

[0042] The light extraction particles 6 are made of one or
more of metal oxide, polymer, silicon oxide, zinc sulfide and
zinc selenide.

[0043] As shown in FIG. 1, by providing light extraction
particles 6 in the metal electrode 4, a rough surface is formed
on the metal electrode 4 due to the light extraction particles 6,
the rough surface may effectively destroy the surface plasma
waves generated by the metal electrode, so that light fallen
into the surface plasma waves may be extracted, thus the light
extraction efficiency of OLED display device is increased.

[0044] Preferably, the sizes of the light extraction particles
6 may be 10 nm to 1000 nm. The sizes of the light extraction
particles 6 within the above range may cause large surface
roughness of the metal electrode 4, so that the surface plasma
waves generated by the metal electrode 4 can be destroyed
better. and thus the light extraction efficiency of the light
emitting device can be increased.

[0045] Shapes of the light extraction particles 6 may be
arbitrary shapes, for example, the shapes of the light extrac-
tion particles 6 may be of spherical, ellipsoidal, cubical,
cuboidal, prismatic, pyramidal, cylindrical or any other regu-
lar or irregular shapes. Arbitrary shapes of the light extraction
particles 6 may cause large surface roughness of the metal
electrode 4, so that the surface plasma waves generated by the
metal electrode 4 can be destroyed better, and thus the light
extraction efficiency of the light emitting device can be
increased.

[0046] Compared to the prior art, by providing the light
extraction particles 6 in the metal electrode 4, the light extrac-
tion efficiency of the light emitting device may be increased
by 150% in principle. Optionally, a transparent electrode 5 is
further provided between the organic layer 3 and the metal
electrode 4. Specifically, the transparent electrode 5 is on the
organic layer 3, and the metal electrode 4 is on the transparent
electrode 5.

[0047] The transparent electrode 5 may have a thickness of
10 nm to 100 nm. It is not necessary for the transparent
electrode to have a large thickness.

[0048] The material of the transparent electrode 5 may
include TCO, for example, the TCO may include one or more
of ITO, 120, ITZ0O, AZO, FTO and GITO. In a case of the
material of the transparent electrode 5 including more than
one of ITO, 1Z0,ITZ0,AZ0, FTO and GITO, the transparent
electrode 5 is a multilayered structure. The multilayered
structure may include a plurality of mixture layers which are
accumulatively provided, each of the mixture layers may be
formed by mixing more than one of above 1TO, IZ0, 1TZO,
AZ0, FTO and GITO, and densities of the plurality of mix-
ture layers may be the same or different. Alternatively, the
multilayered structure may include a plurality of single-ma-
terial layers which are accumulatively provided, each of the
single-material layers may be formed by one of above 1TO,
170, ITZ0, AZO, FTO and GITO, and materials of the plu-
rality of single-material layers may be the same or different.
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[0049] Inthe embodiment, the first electrode 2 is an anode,
the metal electrode 4 is a cathode; alternatively, the first
electrode 2 is a cathode, the metal electrode 4 is an anode.

[0050] In the light emitting device in the embodiment, by
providing light extraction particles in the metal electrode, the
light extraction particles may destroy the surface plasma
waves generated by the metal electrode, so that light fallen
into the surface plasma waves may be extracted, thus the light
extraction efficiency of the metal electrode can be increased,
and the light extraction efficiency of the light emitting device
can be increased. In the light emitting device in the embodi-
ment, the transparent electrode is provided between the metal
electrode and the organic layer to ensure injection and trans-
fer characteristics of carriers between the metal electrode and
the organic layer. In the embodiment, the metal electrode and
the organic layer constitute a composite electrode, on the
premise of injection and transfer characteristics of carriers
between the metal electrode and the organic layer being
ensured, the composite electrode may increase the light
extraction efficiency of the light emitting device.

[0051] FIG. 2 is a structural diagram of a light emitting
device according to the second embodiment of the invention,
as shown in FIG. 2, the light emitting device comprises: a base
substrate 1; and a metal electrode 4, an organic layer 3 and a
first electrode 2 which are laminatedly formed on the base
substrate 1 in sequence, the organic layer 3 is provided
between the first electrode 2 and the metal electrode 4, and the
metal electrode 4 is provided with light extraction particles 6
therein.

[0052] In the embodiment, the metal electrode 4 is on the
base substrate 1, the organic layer 3 is on the metal electrode
4, and the first electrode 2 is on the organic layer 3, as shown
in FIG. 2. In the embodiment, the first electrode 2, the organic
layer 3 and the metal electrode 4 may be regarded as a lami-
nated structure formed on the base substrate, and one side of
the laminated structure that the first electrode 2 is located on
is formed on the base substrate 1.

[0053] Thefirst electrode 2 is atransparent electrode, mate-
rial of the first electrode 2 may include: transparent conduc-
tive oxide TCO, for example, TCO may include one or more
of ITO, 120, ITZ0, AZO, FTO and GITO. In a case that the
material ofthe first electrode 2 includes more than one of ITO,
170, 1T70, AZO, FTO and GITO, the first electrode 2 is a
multilayered structure. The multilayered structure may
include a plurality of mixture layers which are accumula-
tively provided, each of the mixture layers may be formed by
mixing more than one of above ITO, 170, ITZO, AZO, FTO
and GITO, and densities of the plurality of mixture layers may
be the same or different. Alternatively, the multilayered struc-
ture may include a plurality of single-material layers which
are accumulatively provided, each of the single-material lay-
ers may be formed by one of above ITO, 170, ITZ0O, AZO,
FTO and GITO, and materials of the plurality of single-
material layers may be the same or different.

[0054] The thickness of the metal electrode 4 may be S0nm
to 300 nm. The metal electrode 4 may be formed of one of Al
Ag, Ca, Mg, Li and Yb or mixture thereof, alternatively, the
metal electrode 4 may be a multilayered structure formed of
more than one of Al, Ag, Ca, Mg, Li and Yb.

[0055] Intheembodiment, preferably, the metal electrode 4
has a reflectivity of more than 95%, in other words, the metal
electrode 4 is preferably formed of metal material with a
reflectivity of more than 95%. In orderto ensure that the metal
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electrode 4 has a reflectivity of more than 95%, preferably, the
metal electrode 4 is formed of Ag.

[0056] The light extraction particles 6 are made of one or
more of metal oxide, polymer, silicon oxide, zinc sulfide and
zine selenide.

[0057] As shown in FIG. 2, by providing light extraction
particles 6 in the metal electrode 4, a rough surface is formed
on the metal electrode 4 due to the light extraction particles 6,
the rough surface may effectively destroy the surface plasma
waves generated by the metal electrode, so that light fallen
into the surface plasma waves may be extracted, thus the light
extraction efficiency of OLED display device is increased.
[0058] Preferably, the sizes of the light extraction particles
6 may be 10 nm to 1000 nm. The sizes of the light extraction
particles 6 within the above range may cause large surface
roughness of the metal electrode 4, so that the surface plasma
waves generated by the metal electrode 4 can be destroyed
better, and thus the light extraction efficiency of the light
emitting device can be increased.

[0059] Shapes of the light extraction particles 6 may be
arbitrary shapes, for example, the shapes of the light extrac-
tion particles 6 may be of spherical, ellipsoidal, cubical,
cuboidal, prismatic, pyramidal, cylindrical or any other regu-
lar or irregular shapes. Arbitrary shapes of the light extraction
particles 6 may cause large surface roughness of the metal
electrode 4, so that the surface plasma waves generated by the
metal electrode 4 can be destroyed better, and thus the light
extraction efficiency of the light emitting device can be
increased.

[0060] Compared to the prior art, by providing the light
extraction particles 6 in the metal electrode 4, the light extrac-
tion efficiency of the light emitting device may be increased
by 150% in principle.

[0061] Optionally, the light emitting device in the embodi-
ment further comprises a transparent electrode 5 between the
base substrate 1 and the metal electrode 4. Specifically, the
transparent electrode 5 is on the base substrate 1, the metal
electrode 4 is on the transparent electrode 5 and the organic
layer 3 is on the metal electrode 4.

[0062] The transparent electrode 5 may have a thickness of
10 nm to 100 nm. It is not necessary for the transparent
electrode to have a large thickness.

[0063] The material of the transparent electrode 5 may
include one or more of ITO, 12O, ITZO, AZO, FTO and
GITO. In a case of the material of the transparent electrode 5
including more than one of ITO, IZ0O, ITZO, AZO, FTO and
GITO, the transparent electrode 5 is a multilayered structure.
The multilayered structure may include a plurality of mixture
layers which are accumulatively provided, each of the mix-
ture layers may be formed by mixing more than one of above
ITO, 170, ITZ0, AZO, FTO and GITO, and densities of the
plurality of mixture layers may be the same or different.
Alternatively, the multilayered structure may include a plu-
rality of single-material layers which are accumulatively pro-
vided, each of the single-material layers may be formed by
one of above ITO, 170, ITZ0O, AZO, FTO and GITO, and
materials of the plurality of single-material layers may be the
same or different.

[0064] Inthe embodiment, the first electrode 2 is an anode,
the metal electrode 4 is a cathode; alternatively, the first
electrode 2 is a cathode, the metal electrode 4 is an anode.
[0065] In the light emitting device in the embodiment, by
providing light extraction particles in the metal electrode, the
light extraction particles may destroy the surface plasma
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waves generated by the metal electrode, so that light fallen
into the surface plasma waves may be extracted, thus the light
extraction efficiency of the metal electrode can be increased,
and the light extraction efficiency of the light emitting device
can be increased. In the light emitting device in the embodi-
ment, the transparent electrode is provided between the metal
electrode and the organic layer to ensure injection and trans-
fer characteristics of carriers between the metal electrode and
the organic layer. In the embodiment, the metal electrode and
the organic layer constitute a composite electrode, on the
premise of injection and transfer characteristics of carriers of
the light emitting device of its own being ensured, the com-
posite electrode may increase the light extraction efficiency
of the light emitting device.

[0066] A third embodiment according to the invention pro-
vides a display device, which comprises a light emitting
device, the light emitting device may use the light emitting
device in the first embodiment or the second embodiment,
which will not be described repeatedly here. The light emit-
ting device may comprise OLED.

[0067] A fourth embodiment of the invention provides a
manufacturing method of a light emitting device, comprising
steps of: laminatedly forming a first electrode, an organic
layer and a second electrode on a base substrate so that the
organic layer is formed between the first electrode and the
second electrode, and the second electrode is provided with
light extraction particles therein.

[0068] Optionally, the step of laminatedly forming a first
electrode, an organic layer and a second electrode on a base
substrate comprising:

[0069] forming the first electrode on the base substrate;
[0070] forming the organic layer on the first electrode;
[0071] forming the second electrode on the organic layer,
and

[0072] wherein the manufacturing method further com-

prises, after forming the organic layer and before forming the
second electrode, a step of:

[0073] forming a transparent electrode on the organic layer.
[0074] Optionally, the step of laminatedly forming a first
electrode, an organic layer and a second electrode on a base
substrate comprising:

[0075] forming the second electrode on the base substrate;
[0076] forming the organic layer on the second electrode;
[0077] forming the first electrode on the organic layer, and

wherein the manufacturing method further comprises, before
forming the second electrode, a step of:

[0078] forming a transparent electrode on the base sub-
strate.
[0079] Optionally, the second electrode is a metal elec-

trode, and the first electrode is a transparent electrode.

[0080] In the light emitting device manufactured by the
manufacturing method of a light emitting device in the
embodiment, by providing light extraction particles in the
metal electrode, the light extraction particles may destroy the
surface plasma waves generated by the metal electrode, so
that light fallen into the surface plasma waves may be
extracted, thus the light extraction efficiency of the metal
electrode can be increased, and the light extraction efficiency
of the light emitting device can be increased. In the light
emitting device in the embodiment, the transparent electrode
is provided between the metal electrode and the organic layer,
or between the base substrate and the metal electrode, to
ensure injection and transfer characteristics of carriers
between the metal electrode and the organic layer. In the
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embodiment, preferably, the metal electrode and the organic
layer constitute a composite electrode, on the premise of
injection and transfer characteristics of carriers of the light
emitting device of its own being ensured, the composite elec-
trode may increase the light extraction efficiency of the light
emitting device.

[0081] FIG. 3 is a flowchart of a manufacturing method of
a light emitting device according to the fifth embodiment of
the invention, as shown in FIG. 3, the method comprises:

[0082] step 101, forming a first electrode on a base sub-
strate.
[0083] In the embodiment, a first electrode material layer

may be formed on the base substrate, and then a patterning
process is performed thereon to form the first electrode.
[0084] Specifically, forming a first electrode material layer
on a base substrate may include: forming the first electrode
material layer on the base substrate through a Physical Vapor
Deposition (PVD) process or awet process. The PVD process
may include a sputter process, and the wet process may
include a spin coating process, a slit coating process or an ink
jet printing process.

[0085] Specifically, the patterning process may include
processes, such as photoresist coating, exposure, develop-
ment, etching, and photoresist peeling off.

[0086] step 102, forming an organic layer on the first elec-
trode.
[0087] Specifically, the step of forming the organic layer

may include: forming the organic layer through an evapora-
tion process.

[0088] Alternatively, specifically, forming the organic layer
may include: an organic material layer is formed through a
wet process, and then a patterning process is performed
thereon to form the organic layer. The wet process may
include a spin coating process, a slit coating process or an ink
jet printing process. The patterning process may include pro-
cesses, such as photoresist coating, exposure, development,
etching, and photoresist peeling off.

[0089] step 103, forming a transparent electrode on the
organic layer.
[0090] Specifically, forming a transparent electrode on the

organic layer may include: forming the transparent electrode
through a PVD process. The PVD process may include a
sputter process.

[0091] step 104, forming a metal electrode on the transpar-
ent electrode, wherein the metal electrode is provided with
light extraction particles therein.

[0092] Specifically, forming the metal electrode may
include: forming the light extraction particles on the trans-
parent electrode, and forming the metal electrode above the
light extraction particles through an evaporation process, so
that the light extraction particles may be imbedded in the
formed metal electrode. The metal electrode is formed with
an uneven rough surface due to the light extraction particles.
[0093] Forming the light extraction particles on the trans-
parent electrode may include: forming the light extraction
particles with non-uniform morphologies and different sizes
on the transparent electrode through a wet process, a Chemi-
cal Vapor Deposition (CVD) process or an evaporation pro-
cess.

[0094] The manufacturing method of a light emitting
device in the embodiment may be used to manufacture the
light emitting device provided by the above first embodiment.
[0095] In the light emitting device manufactured by the
manufacturing method of a light emitting device in the
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embodiment, by providing light extraction particles in the
metal electrode, the light extraction particles may destroy the
surface plasma waves generated by the metal electrode, so
that light fallen into the surface plasma waves may be
extracted, thus the light extraction efficiency of the metal
electrode can be increased, and the light extraction efficiency
of the light emitting device can be increased. In the light
emitting device in the embodiment, the transparent electrode
is provided between the metal electrode and the organic layer
to ensure injection and transfer characteristics of carriers
between the metal electrode and the organic layer. In the
embodiment, the metal electrode and the organic layer con-
stitute a composite electrode, on the premise of injection and
transfer characteristics of carriers of the light emitting device
of its own being ensured, the composite electrode may
increase the light extraction efficiency of the light emitting
device.

[0096] FIG. 4 is a flowchart of a manufacturing method of
a light emitting device according to the sixth embodiment of
the invention, as shown in FIG. 4, the method comprises:

[0097] step 201, forming a transparent electrode on a base
substrate. Specifically, forming a transparent electrode on a
base substrate may include: forming the transparent electrode
on the base substrate through a PVD process. The PVD pro-
cess may include a sputter process.

[0098] step 202, forming a metal electrode on the transpar-
ent electrode, wherein the metal electrode is provided with
light extraction particles therein.

[0099] Specifically, forming the metal electrode may
include: forming the light extraction particles on the trans-
parent electrode, and forming the metal electrode above the
light extraction particles through an evaporation process, so
that the light extraction particles may be imbedded in the
formed metal electrode. The metal electrode is formed with
an uneven rough surface due to the light extraction particles.

[0100] Forming the light extraction particles on the trans-
parent electrode may include: forming the light extraction
particles with non-uniform morphologies and different sizes
on the transparent electrode through a wet process, a Chemi-
cal Vapor Deposition (CVD) process or an evaporation pro-
cess.

[0101] step 203, forming an organic layer on the metal
electrode.
[0102] Specifically, forming the organic layer may include:

forming the organic layer through an evaporation process.

[0103] Alternatively, specifically, forming the organic layer
may include: an organic material layer is formed on the metal
electrode through a wet process, and then a patterning process
is performed thereon to form the organic layer. The wet pro-
cess may include a spin coating process, a slit coating process
or an ink jet printing process. The patterning process may
include processes, such as photoresist coating, exposure,
development, etching, and photoresist peeling off.

[0104] step 204, forming a first electrode on the organic
layer.
[0105] In the embodiment, a first electrode material layer

may be formed on the organic layer, and then a patterning
process is performed thereon to form the first electrode.

[0106] Specifically, forming the first electrode material
layer may include: forming the first electrode material layer
on the organic layer through a Physical Vapor Deposition
(PVD) process or a wet process. The PVD process may

Dec. 31, 2015

include a sputter process, and the wet process may include a
spin coating process, a slit coating process or an ink jet
printing process.

[0107] Specifically, the patterning process may include
processes, such as photoresist coating, exposure, develop-
ment, etching, and photoresist peeling off.

[0108] The manufacturing method of a light emitting
device may be used to manufacture the light emitting device
provided by the above second embodiment.

[0109] In the light emitting device manufactured by the
manufacturing method of a light emitting device in the
embodiment, by providing light extraction particles in the
metal electrode, the light extraction particles may destroy the
surface plasma waves generated by the metal electrode, so
that light fallen into the surface plasma waves may be
extracted, thus the light extraction efficiency of the metal
electrode can be increased, and the light extraction efficiency
of the light emitting device can be increased. In the light
emitting device in the embodiment, the transparent electrode
is provided between the metal electrode and the organic layer
to ensure injection and transfer characteristics of carriers
between the metal electrode and the organic layer. In the
embodiment, the metal electrode and the organic layer con-
stitute a composite electrode, on the premise of injection and
transfer characteristics of carriers of the light emitting device
of its own being ensured, the composite electrode may
increase the light extraction efficiency of the light emitting
device.

[0110] It should be understood that, the above embodi-
ments are described only to illustrate the principle of the
invention, and the invention is not limited thereto. Persons
skilled in the art can make various modifications and
improvements without departing from the principle and sub-
stance of the invention, and these modifications and improve-
ments should be considered to be within the protection scope
of the invention.

1-17. (canceled)

18. A light emitting device comprising: a base substrate
and a laminated structure formed on the base substrate, the
laminated structure including a first electrode, an organic
layer and a second electrode which are laminated, the organic
layer is provided between the first electrode and the second
electrode, wherein

the second electrode is provided with light extraction par-

ticles therein.

19. The light emitting device of claim 18, wherein the first
electrode is provided on the base substrate, and the laminated
structure further comprises a transparent electrode provided
between the organic layer and the second electrode.

20. The light emitting device of claim 18, wherein the
second electrode is provided on the base substrate, and the
laminated structure further comprises a transparent electrode
provided between the base substrate and the second electrode.

21. The light emitting device of any one of claim 18,
wherein the second electrode is a metal electrode.

22. The light emitting device of any one of claim 18,
wherein the first electrode is a transparent electrode.

23. The light emitting device of claim 21, wherein the
metal electrode has a reflectivity of more than 95%.

24. The light emitting device of claim 21, wherein the
metal electrode has a thickness of 50 nm to 300 nm.

25. The light emitting device of claim 19, wherein the
transparent electrode has a thickness of 10 nm to 100 nm.
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26. The light emitting device of claim 20, wherein the
transparent electrode has a thickness of 10 nm to 100 nm.

27. The light emitting device of claim 18, wherein the light
extraction particles are made of one or more of metal oxide,
polymer, silicon oxide, zinc sulfide and zinc selenide.

28. The light emitting device of claim 18, wherein the size
of the light extraction particle is 10 nm to 1000 nm.

29. The light emitting device of claim 19, wherein the
transparent electrode is made of one or more of 1TO, 170,
ITZ0, AZO, FTO and GITO.

30. The light emitting device of claim 20, wherein the
transparent electrode is made of one or more of 1TO, 170,
IT70, AZO, FTO and GITO.

31. The light emitting device of claim 29, wherein in a case
that the transparent electrode is made of more than one of
1TO, 170, ITZ0, AZ0O, FTO and GITO, the transparent elec-
trode is a multilayered structure.

32. The light emitting device of claim 30, wherein in a case
that the transparent electrode is made of more than one of
1TO, 170, ITZ0, AZ0O, FTO and GITO, the transparent elec-
trode is a multilayered structure.

33. A display device comprising the light emitting device
of claim 18.

34. A manufacturing method of a light emitting device,
comprising steps of:

laminatedly forming a first electrode, an organic layer and

asecond electrode on a base substrate so that the organic
layer is formed between the first electrode and the sec-
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ond electrode, and the second electrode is provided with
light extraction particles therein.

35. The manufacturing method of a light emitting device of
claim 34, wherein the step of laminatedly forming a first
electrode, an organic layer and a second electrode on a base
substrate comprises:

forming the first electrode on the base substrate;

forming the organic layer on the first electrode;

forming the second electrode on the organic layer, and

wherein the manufacturing method further comprises,

after forming the organic layer and before forming the
second electrode, a step of:

forming a transparent electrode on the organic laver.

36. The manufacturing method of a light emitting device of
claim 34, wherein the step of laminatedly forming a first
electrode, an organic layer and a second electrode on a base
substrate comprises:

forming the second electrode on the base substrate;

forming the organic layer on the second electrode;

forming the first electrode on the organic layer. and
wherein the manufacturing method further comprises,
before forming the second electrode, a step of:

forming a transparent electrode on the base substrate.

37. The manufacturing method of a light emitting device of
claim 34, wherein the second electrode is a metal electrode,
and the first electrode is a transparent electrode.

I S T T



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap
ERBUHREFRES EZMERER

US20150380677A1 NI (»&E)B 2015-12-31

US14/415683 RiEH 2014-05-07

RERABMBREARGAERLF

REAPEEARGERLF.

RERARBEARHDERLF.

HRIZ B A WU CHANGYAN
KA WU, CHANGYAN
IPCHEF HO01L51/52 HO1L51/56
CPCH¥EF HO1L51/5209 HO1L51/5225 H01L51/5262 HO1L2251/308 HO1L51/5218 HO1L51/5234 HO1L51/56
H01L2251/5369

LR 201310741732.1 2013-12-27 CN
H A0 FF SRR US9748513
SNEBEEHE Espacenet  USPTO
BEQF) _ N~ Nn_— _J\_/ 4
RERARB—TPEXB[UHREHER L, UREREE, EXEEBSHE // 6
EmERNEREEMER LNEBLEN  ZEBENBEREENE — COOOOOO OQC)O@’ S
Bk, BVEME—8f , BNEREEE—BRME_EHKeE , & y
FECBRPIEE RN, ERABGREFESEZNE REEN
BRARP , SEERPREERRERTN , XARFNBEIHESES
WEENRASEE AR , FEXBATUERRASE FEHE , 5 3
SEERMARINE , NTTIRE K KB HHRIRERE,

2

A



https://share-analytics.zhihuiya.com/view/bca2bae6-6e6c-4f0a-aa35-8c50bdff6273
https://worldwide.espacenet.com/patent/search/family/050408157/publication/US2015380677A1?q=US2015380677A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150380677%22.PGNR.&OS=DN/20150380677&RS=DN/20150380677

