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(57) ABSTRACT

The present disclosure provides an organic light emitting
diode (OLED) and a manufacturing method of the same, and
a display device. The OLED comprises a first portion and a
second portion which are manufactured by different pro-
cesses and sequentially stacked, wherein the first portion
comprises a first carrier transport layer, a first light emitting
layer, and a connecting layer between the first light emitting
layer and the second portion, which are sequentially stacked,
the second portion comprises a second carrier transport
layer, the first light emitting layer comprises an N-type base
material and a P-type base material, and the connecting layer
comprises a material corresponding to carriers in the first
carrier transport layer. The OLED provided by the present
disclosure can not only make light emission stable, maintain

(51) Int. CL a good efficiency of light emission, but obtain light with an
HOIL 51/50 (2006.01) ideal color and prevent a phenomenon of “unexpected
HOIL 51/52 (2006.01) emission of light”.
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ORGANIC LIGHT EMITTING DIODE AND
MANUFACTURING METHOD OF THE
SAME, AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present disclosure relates to the field of display
technology, and in particular relates to an organic light
emitting diode (OLED), a manufacturing method of the
OLED and a display device including the OLED.

BACKGROUND

[0002] An OLED includes an anode layer, a hole injection
layer, a hole transport layer, a light emitting layer, an
electron transport layer, an electron injection layer and a
cathode layer.

[0003] In the prior art, an OLED including multiple layers
is typically manufactured by using different processes. For
example, a cathode layer, an electron injection layer, an
electron transport layer and a light emitting layer may be
formed using a vacuum evaporation method, while a hole
transport layer and a hole injection layer may be formed
using a solution method. In order to improve properties of an
interface between two layers formed by different processes
(for example, the light emitting layer and the hole transport
layer), a connecting layer may also be formed between the
two layers by an evaporation process. However, in such an
OLED, the existence of the connecting layer may cause
difficulties in balancing carriers during emission of light.
Thus, in a case where the connecting layer is too thin, light
emitting efficiency is reduced since carriers are quenched,
and in a case where the connecting layer is too thick, a
phenomenon of “unexpected emission of light” is likely to
occur, that is, the OLED emits light of an undesired color (as
shown in FIG. §).

SUMMARY

[0004] Eliminating the above-described phenomenon of
“unexpected emission of light” while maintaining a good
light emitting efficiency, has become an urgent problem to be
solved in the art.

[0005] It is an object of the present disclosure to provide
an OLED, a manufacturing method of the OLED and a
display device including the OLED capable of solving the
above technical problem.

[0006] As an aspect of the present disclosure, an OLED
includes a first portion and a second portion which are
manufactured by different processes and sequentially
stacked, wherein

[0007] the first portion may include a first carrier transport
layer, a first light emitting layer, and a connecting layer
between the first light emitting layer and the second portion,
which are sequentially stacked,

[0008] the second portion may include a second carrier
transport layer,
[0009] the first light emitting layer may include an N-type

base material and a P-type base material, and

[0010] the connecting layer may include a material corre-
sponding to carriers in the first carrier transport layer.
[0011] According to an embodiment of the present disclo-
sure, the second portion may further include a second light
emitting layer and a third light emitting layer provided
between the connecting layer and the second carrier trans-
port layer.
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[0012] According to an embodiment of the present disclo-
sure, the second light emitting layer and the third light
emitting layer may be arranged side by side.

[0013] According to an embodiment of the present disclo-
sure, a thickness of the connecting layer may range from 1
nm to 5 nm.

[0014] According to an embodiment of the present disclo-
sure, the thickness of the connecting layer may range from
2 nm to 3 nm.

[0015] According to an embodiment of the present disclo-
sure, the first light emitting layer may be a blue light
emitting layer.

[0016] According to an embodiment of the present disclo-
sure, the carriers in the first carrier transport layer may be
electrons, and the connecting layer may include a same
material as the P-type base material.

[0017] According to an embodiment of the present disclo-
sure, the carriers in the first carrier transport layer may be
holes, and the connecting layer may include a same material
as the N-type base material.

[0018] According to an embodiment of the present disclo-
sure, a triplet energy level of the connecting layer may be
greater than 2.1 eV.

[0019] According to an embodiment of the present disclo-
sure, the first portion may be formed by vacuum evaporation
method, and the second portion may be formed by solution
method.

[0020] According to an embodiment of the present disclo-
sure, the OLED may further include a first electrode and a
second electrode, and the first electrode, the first portion, the
second portion and the second electrode may be sequentially
stacked.

[0021] As another aspect of the present disclosure, a
manufacturing method of an OLED comprises:

[0022] providing a substrate;

[0023] forming a second portion on the substrate using a
second process, the second portion comprising a second
carrier transport layer; and

[0024] forming a first portion on the second portion using
a first process, the first portion comprising a connecting
layer, a first light emitting layer and a first carrier transport
layer sequentially stacked on the second portion, wherein
[0025] the first light emitting layer comprises an N-type
base material and a P-type base material, and

[0026] the connecting layer comprises a material corre-
sponding to carriers in the first carrier transport layer.
[0027] According to an embodiment of the present disclo-
sure, the forming a second portion on the substrate using a
second process may include:

[0028] forming the second carrier transport layer on the
substrate using the second process; and

[0029] forming a second light emitting layer and a third
light emitting layer on the second carrier transport layer
using the second process.

[0030] According to an embodiment of the present disclo-
sure, the second light emitting layer and the third light
emitting layer may be arranged side by side.

[0031] According to an embodiment of the present disclo-
sure, a thickness of the connecting layer may range from 1
nm to 5 nm.

[0032] According to an embodiment of the present disclo-
sure, a thickness of the connecting layer may range from 2
nm to 3 nm.
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[0033] According to an embodiment of the present disclo-
sure, the first light emitting layer may be a blue light
emitting layer.

[0034] According to an embodiment of the present disclo-
sure, the carriers in the first carrier transport layer may be
electrons, and the connecting layer may include a same
material as the P-type base material.

[0035] According to an embodiment of the present disclo-
sure, the carriers in the first carrier transport layer may be
holes, and the connecting layer may include a same material
as the N-type base material.

[0036] According to an embodiment of the present disclo-
sure, a triplet energy level of the connecting layer may be
greater than 2.1 eV.

[0037] According to an embodiment of the present disclo-
sure, the first process may include vacuum evaporation
method, and the second process may include solution
method.

[0038] According to an embodiment of the present disclo-
sure, the providing a substrate may include:

[0039] providing a second base substrate; and

[0040] forming a second electrode on the second base
substrate,

[0041] wherein the second portion may be formed on the

second electrode, and

[0042] the manufacturing method may further comprise:
[0043] forming a first electrode on the first carrier trans-
port layer.

[0044] As another aspect of the present disclosure, a

display device includes the OLED according to any embodi-
ment of the present disclosure.

[0045] In the light emitting diode (LED) according to an
embodiment of the present disclosure, since the connecting
layer is provided, an interface between two adjacent layers
obtained by different processes is located between the con-
necting layer and the second carrier transport layer, thereby
preventing defects from occurring on the first light emitting
layer and improving light emitting efficiency of the first light
emitting layer.

[0046] In the LED according to an embodiment of the
present disclosure, the connecting layer may be provided
with a smaller thickness. The smaller the thickness of the
connecting layer, the less the influence on a color of light
emitted by the first light emitting layer. Therefore, by
providing the connecting layer with a smaller thickness,
influence on a color of light emitted by the first light emitting
layer can be reduced, thereby preventing a phenomenon of
“unexpected emission of light”.

[0047] In the LED according to an embodiment of the
present disclosure, since a carrier recombination region is
close to the first electrode, the carriers in the OLED are not
easily quenched, so that the OLED can emit light stably,
maintaining a good efliciency of light emission.

[0048] It can be seen that the LED according to an
embodiment of the present disclosure not only is capable of
making light emission stable and maintaining a good effi-
ciency of light emission, but also can obtain light with an
ideal color and prevent the phenomenon of “unexpected
emission of light”.

BRIEF DESCRIPTION OF THE FIGURES

[0049] The accompanying drawings, which constitute a
part of the specification, are provided for further understand-
ing of the present disclosure, and for explaining the present
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disclosure along with the following detailed description, but
not intended to limit the present disclosure, in which:
[0050] FIG. 1 is a schematic diagram of an exemplary
structure of an OLED according to an embodiment of the
present disclosure;

[0051] FIG. 2 is a schematic diagram of another exem-
plary structure of an OLED according to an embodiment of
the present disclosure;

[0052] FIGS. 3(a) to 3(d) are diagrams illustrating a
manufacturing method of an OLED according to an embodi-
ment of the present disclosure;

[0053] FIG. 4 is a schematic diagram of a structure of an
OLED, in which a connecting layer is not provided; and
[0054] FIG. 5 illustrates normalized intensity of light
emitted by three LEDs shown in Table 1.

DETAILED DESCRIPTION

[0055] Specific implementations of the present disclosure
will be described in detail below in conjunction with the
accompanying drawings. It should be understood that the
specific implementations described herein are merely
intended for describing and interpreting, rather than limiting,
the present disclosure.

[0056] As shownin FIG. 1, an organic light emitting diode
(OLED) according to an embodiment of the present disclo-
sure may include a first portion and a second portion which
are manufactured by different processes and sequentially
stacked.

[0057] The first portion may include a first carrier trans-
port layer 700 and, a first light emitting layer 100 which are
sequentially stacked, and a connecting layer 400 between
the first light emitting layer 100 and the second portion,
which are sequentially stacked. The second portion may
include a second carrier transport layer 200. The first light
emitting layer 100 may include an N-type base material and
a P-type base material. The connecting layer includes a
material corresponding to carriers in the first carrier trans-
port layer. For example, in a case where carriers in the first
carrier transport layer 700 are electrons, the connecting layer
400 may include a same material as the P-type base material
of the first light emitting layer 100; and in a case where
carriers in the first carrier transport layer 700 are holes, the
connecting layer 400 may include a same material as the
N-type base material of the first light emitting layer 100.
[0058] 1t should be understood by one skilled in the art
that, carriers of one of the first carrier transport layer 700 and
the second carrier transport layer 200 may be electrons, and
carriers of the other may be holes.

[0059] As described above, the first portion and the second
portion may be manufactured by different processes. Since
materials prepared by different processes have different
characteristics, there may be interface defects on an interface
between two adjacent layers manufactured by different
processes. According to an embodiment of the present
disclosure, since the connecting layer 400 is provided, an
interface between two adjacent layers obtained by different
processes is located between the connecting layer 400 and
the second carrier transport layer 200, thereby preventing
defects from occurring on the first light emitting layer 100
and improving light emitting efficiency of the first light
emitting layer 100.

[0060] For example, the following Table 1 illustrates per-
formance parameters of a light emitting diode (LED) pro-
vided with a connecting layer and a LED without a con-
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necting layer. A structure of the LED provided with a
connecting layer is as shown in FIG. 2, and a structure of the
LED without a connecting layer is as shown in FIG. 4. Tt can
be seen from Table 1 that the LED provided with a con-
necting layer has a lower operation voltage and higher light
flux per unit area and external quantum efficiency.

TABLE 1
Structure v Cd/A  EQE CIEx CIEy
without connecting layer 3.6 4.7 4.9 0.143  0.107
with connecting layer 342 53 6.3 0.145  0.088
(thickness: 1 nm)
with connecting layer 3.46 59 6.9 0.144  0.089

(thickness: 5 nm)

where

V denotes a voltage applied across an OLED;
Cd/A denotes light flux per unit area;

E.Q.E denotes external quantum efficiency;
CIEx denotes a color coordinate; and

CIEy denotes a colot coordinate.

[0061] However, in a case where a thickness of the con-
necting layer is large, the phenomenon of “unexpected
emission of light” is likely to happen. that is, the LED emits
light of an undesired color. For example, as shown in FIG.
5, a green LED with a connecting layer having a thickness
of 5 nm may emit blue light.

[0062] In an embodiment of the present disclosure, the
above problem is solved by determining a material of the
connecting layer 400 according to type of carriers in the first
carrier transport layer 700. In particular, the connecting layer
includes a material corresponding to the carriers in the first
carrier transport layer, for example, in a case where the
carriers in the first carrier transport layer 700 are electrons,
the connecting layer 400 may include a same material as the
P-type base material of the first light emitting layer 100; and
in a case where the carriers in the first carrier transport layer
700 are holes, the connecting layer 400 may include a same
material as the N-type base material of the first light emitting
layer 100. Thus, when the connecting layer 400 includes a
same material as the P-type base material of the first light
emitting layer 100, there may be more holes in the first light
emitting layer 100; and when the connecting layer 400
includes a same material as the N-type base material of the
first light emitting layer 100, there may be more electrons in
the first light emitting layer 100.

[0063] When the carriers in the first carrier transport layer
700 are electrons, a first electrode 300 is a cathode, and the
connecting layer 400 includes a same material as the P-type
base material, so that there are more holes in the first light
emitting layer 100, and that a carrier recombination region
in the first light emitting layer 100 moves towards the first
electrode 300. Because the carrier recombination region
moves towards the first electrode 300, the connecting layer
400 may be provided with a smaller thickness. The smaller
the thickness of the connecting layer 400, the less the
influence on a color of light emitted by the first light emitting
layer 100. Therefore, by providing the connecting layer 400
with a smaller thickness, influence on a color of light emitted
by the first light emitting layer 100 can be reduced, thereby
preventing a phenomenon of “unexpected emission of
light”.

[0064] Similarly, when the carriers in the first carrier
transport layer 700 are holes, a first electrode 300 is an
anode, and the connecting layer 400 includes a same mate-

Aug. 9, 2018

rial as the N-type base material, so that there are more
electrons in the first light emitting layer 100, and that a
carrier recombination region in the first light emitting layer
100 moves towards the first electrode 300. Because the
carrier recombination region moves towards the first elec-
trode 300, the connecting layer 400 may be provided with a
smaller thickness. The smaller the thickness of the connect-
ing layer 400, the less the influence on a color of light
emitted by the first light emitting layer 100. Therefore, by
providing the connecting layer 400 with a smaller thickness,
influence on a color of light emitted by the first light emitting
layer 100 can be reduced. thereby preventing a phenomenon
of “unexpected emission of light”.

[0065] In the LED according to an embodiment of the
present disclosure, since the carrier recombination region is
close to the first electrode 300, the carriers in the OLED are
not easily quenched, so that the OLED can emit light stably,
maintaining a good efliciency of light emission.

[0066] It can be seen that the LED according to an
embodiment of the present disclosure not only is capable of
making light emission stable and maintaining a good effi-
ciency of light emission, but also can obtain light with an
ideal color and prevent the phenomenon of “unexpected
emission of light”.

[0067] Referring to FIG. 1, the OLED may also include
the first electrode 300 and a second electrode, which are
located at both sides of the whole structure formed of the
first portion and the second portion, respectively. In other
words, the first electrode 300, the first portion, the second
portion and the second electrode are stacked in sequence.
[0068] The OLED may also include a first base substrate
and a second base substrate, the first electrode 300 being
formed on the first base substrate, and the second electrode
being formed on the second base substrate.

[0069] According to an embodiment of the present disclo-
sure, as shown in FIG. 2, the second portion may also
include a second light emitting layer 510 and a third light
emitting layer 520 provided between the connecting layer
400 and the second carrier transport layer 200. The second
light emitting layer 510 and the third light emitting layer 520
may emit light with a different color than that of light
emitted by the first light emitting layer 100, respectively.
Accordingly, the second electrode may include a second
electrode 610, a second electrode 620 and a second electrode
630 corresponding to the first light emitting layer 100, the
second light emitting layer 510 and the third light emitting
layer 520, respectively.

[0070] In an embodiment shown in FIG. 2, the second
light emitting layer 510 and the third light emitting layer 520
may be arranged side by side, such that different regions in
the OLED may emit light with different colors, so as to be
applicable to various display devices.

[0071] In an embodiment of the present disclosure, the
first electrode 300 may be a cathode, and the second
electrodes 610 to 630 may be anodes, but the present
disclosure is not limited thereto.

[0072] According to an embodiment of the present disclo-
sure, a triplet energy level of the connecting layer 400 may
be greater than 2.1 eV. Such a connecting layer 400 may
improve light emitting efficiency of the OLED.

[0073] As described above, the connecting layer 400 has
a small thickness, for example, ranging from 1 nm to 5 nm,
optionally, ranging from 2 nm to 3 nm.
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[0074] According to an embodiment of the present disclo-
sure, for example, the first portion (including the first carrier
transport layer 700, the first light emitting layer 100 and the
connecting layer 400) may be formed using vacuum evapo-
ration method, and the second portion (including the second
carrier transport layer 200, the second light emitting layer
510 and the third light emitting layer 520) may be formed
using solution method, but the present disclosure is not
limited thereto.

[0075] According to an embodiment of the present disclo-
sure, the first light emitting layer 100 may be a blue light
emitting layer, the second light emitting layer 510 may be a
red light emitting layer, and the third light emitting layer 520
may be a green light emitting layer, but the present disclo-
sure is not limited thereto.

[0076] As another aspect of the present disclosure, there is
provided a manufacturing method of an OLED, including:
[0077] providing a substrate A;

[0078] forming a second portion on the substrate A using
a second process, the second portion including a second
carrier transport layer 200, as shown in FIG. 3(a);

[0079] forming a first portion on the second portion using
a first process, the first portion including a connecting layer
400 (as shown in FIG. 3()), a first light emitting layer 100
(as shown in FIG. 3(¢)) and a first carrier transport layer 700
(as shown in FIG. 3(d)) sequentially stacked on the second
portion, wherein the first light emitting layer 100 includes an
N-type base material and a P-type base material, and the
connecting layer includes a material corresponding to car-
riers in the first carrier transport layer. For example, when
the carriers in the first carrier transport layer 700 are
electrons, the connecting layer 400 includes a same material
as the P-type base material of the first light emitting layer
100, and when the carriers in the first carrier transport layer
700 are holes, the connecting layer 400 includes a same
material as the N-type base material of the first light emitting
layer 100. It is to be understood that carriers of one of the
first carrier transport layer 700 and the second carrier
transport layer 200 are electrons, and carriers of the other are
holes.

[0080] In an embodiment of the present disclosure, the
substrate A may include a second base substrate 800 and a
second electrode provided on the second base substrate §00.
[0081] For example, optionally, as shown in FIG. 3(a), the
providing the substrate A may include:

[0082] providing the second base substrate 800; and
[0083] forming the second electrode on the second base
substrate 800.

[0084] In order to facilitate controlling a color of light

emitted by an LED as necessary, according to an embodi-
ment of the present disclosure, the forming the second
portion on the substrate A using a second process may
include:

[0085] forming a second carrier transport layer 200 on the
substrate A using the second process;

[0086] forming a second light emitting layer 510 and a
third light emitting layer 520 on the second carrier transport
layer 200 using the second process, as shown in FI1G. 3(a).
[0087] As shown in FIG. 3(c), a second light emitting
layer 510 for emitting red light and a third light emitting
layer 520 for emitting green light may be formed, respec-
tively.

[0088] As described above, the first light emitting layer
100 may be a blue light emitting layer for emitting blue light.
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[0089] As shown in FIG. 3(a), the second electrode may
include a second electrode 610, a second electrode 620 and
a second electrode 630, the first light emitting layer 100
corresponding to the second electrode 610, the second light
emitting layer 510 corresponding to the second electrode
620, and the third light emitting layer 520 corresponding to
the second electrode 630.
[0090] According to an embodiment of the present disclo-
sure, the second electrode may be formed by an evaporation
process.
[0091] According to an embodiment of the present disclo-
sure, the second light emitting layer 510 and the third light
emitting layer 520 may be arranged side by side.
[0092] According to an embodiment of the present disclo-
sure, the first process may include vacuum evaporation
method, and the second process may include solution
method, but the present disclosure is not limited thereto.
[0093] According to an embodiment of the present disclo-
sure, a triplet energy level of the connecting layer 400 may
be greater than 2.1 eV.
[0094] According to an embodiment of the present disclo-
sure, a thickness of the connecting layer 400 may range from
1 nm to 5 nm. Further optionally, a thickness of the con-
necting layer 400 may range from 2 nm to 3 nm.
[0095] According to an embodiment of the present disclo-
sure, the manufacturing method may also include forming a
first electrode on the first carrier transport layer.
[0096] According to an embodiment of the present disclo-
sure, the manufacturing method may also include perform-
ing packaging using a first base substrate.
[0097] As described above, an LED manufactured using
the manufacturing method of an LED according to an
embodiment of the present disclosure not only is capable of
making light emission stable and maintaining a good effi-
ciency of light emission, but also can obtain light with an
ideal color and prevent the phenomenon of “unexpected
emission of light”.
[0098] As yet another aspect of the person disclosure,
there is provided a display device, including the OLED
according to an embodiment of the present disclosure.
[0099] It can be understood that the foregoing implemen-
tations are merely exemplary implementations used for
describing the principle of the present disclosure, but the
present disclosure is not limited thereto. Those of ordinary
skill in the art may make various variations and modifica-
tions without departing from the spirit and essence of the
present disclosure, and these variations and modifications
shall fall into the protection scope of the present disclosure
1. An organic light emitting diode (OLED), comprising a
first portion and a second portion which are manufactured by
different processes and sequentially stacked, wherein
the first portion comprises a first carrier transport layer, a
first light emitting layer, and a connecting layer
between the first light emitting layer and the second
portion, which are sequentially stacked, wherein
the second portion comprises a second carrier transport
layer,
the first light emitting layer comprises an N-type base
material and a P-type base material, and
the connecting layer comprises a material corresponding
to carriers in the first carrier transport layer.
2. The OLED according to claim 1, wherein the second
portion further comprises a second light emitting layer and
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a third light emitting layer provided between the connecting
layer and the second carrier transport layer.

3. The OLED according to claim 2, wherein the second
light emitting layer and the third light emitting layer are
arranged side by side.

4. The OLED according to claim 1, wherein a thickness
of the connecting layer ranges from 1 nm to 5 nm.

5. The OLED according to claim 4, wherein the thickness
of the connecting layer ranges from 2 nm to 3 nm.

6. The OLED according to claim 1, wherein the first light
emitting layer is a blue light emitting layer.

7. The OLED according to claim 1, wherein the carriers
in the first carrier transport layer are electrons, and the
connecting layer comprises a same material as the P-type
base material; or the carriers in the first carrier transport
layer are holes, and the connecting layer comprises a same
material as the N-type base material.

8. (canceled)

9. The OLED according to claim 1, wherein a triplet
energy level of the connecting layer is greater than 2.1 eV.

10. The OLED according to claim 1, wherein the first
portion is formed by vacuum evaporation method, and the
second portion is formed by solution method.

11. The OLED according to claim 1, further comprising a
first electrode and a second electrode, wherein the first
electrode, the first portion, the second portion and the second
electrode are sequentially stacked.

12. A manufacturing method of an OLED, comprising:

providing a substrate;

forming a second portion on the substrate using a second

process, the second portion comprising a second carrier
transport layer; and

forming a first portion on the second portion using a first

process, the first portion comprising a connecting layer,
a first light emitting layer and a first carrier transport
layer sequentially stacked on the second portion,
wherein

the first light emitting layer comprises an N-type base

material and a P-type base material, and

the connecting layer comprises a material corresponding

to carriers in the first carrier transport laver.
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13. The manufacturing method according to claim 12,
wherein the forming a second portion on the substrate using
a second process comprises:

forming the second carrier transport layer on the substrate

using the second process;

forming a second light emitting layer and a third light

emitting layer on the second carrier transport layer
using the second process.

14. The manufacturing method according to claim 13,
wherein the second light emitting layer and the third light
emitting layer are arranged side by side.

15. The manufacturing method according to claim 12,
wherein a thickness of the connecting layer ranges from 1
nm to 5 nm, or optionally from 2 nm to 3 nm.

16. (canceled)

17. The manufacturing method according to claim 12,
wherein the first light emitting layer is a blue light emitting
layer.

18. The manufacturing method according to claim 12,
wherein the carriers in the first carrier transport layer are
electrons, and the connecting layer comprises a same mate-
rial as the P-type base material; or the carriers in the first
carrier transport layer are holes, and the connecting layer
comprises a same material as the N-type base material.

19. (canceled)

20. The manufacturing method according to claim 12,
wherein a triplet energy level of the connecting layer is
greater than 2.1 eV.

21. The manufacturing method according to claim 12,
wherein the first process comprises vacuum evaporation
method, and the second process comprises solution method.

22. The manufacturing method according to claim 12,
wherein the providing a substrate comprises:

providing a second base substrate; and

forming a second electrode on the second base substrate,

wherein the second portion is formed on the second

electrode, and

the manufacturing method further comprises:

forming a first electrode on the first carrier transport layer.

23. A display device, comprising the OLED according to
claim 1.



TRAFROE) BNAXZ-ZREREFESENEREE
NIF(2E)E US20180226602A1
HiES US15/569100

FRIFRB(EFR)AGE) READZEARGERLE

RF(EFR)AGE) REAPEEARGERLF.

HARBEEARARE) ZRAMREARGERAF.

2018-08-09

2017-05-12

patsnap

/5008 HO1L51/5012 HO1L51/5056 HO1L51/5072 HO1L27/3211 HO1L51/5044 HO1L51/508

[#R1 &% BB A WU CHANGYEN
YOU JUANJUAN
SONG YINGYING
YAN GUANG
KBEA WU, CHANGYEN
YOU, JUANJUAN
SONG, YINGYING
YAN, GUANG
IPCH & HO01L51/50 HO1L51/52 HO1L51/56 HO1L27/32
CPCo %=
£ 201610515760.5 2016-07-01 CN
H AT 3R Us10714702
SAEBEE Espacenet USPTO
RE(R)

ANFRET —FENEKX-HKE (OLED ) REHIEF % , AR ERE
E. OLEDEBREE—HIMNE—HD A E—HIorNE-FrBEIFET
ZHIEHIRFHSE  HPE Do BBE-LRFEAR , E—KKE
ME-—EAXESE AKX ANEERFRE S BEE_BRF
FRE , RS- AR ERENEERMTHMPRERME , FIREER
AEEMRE—ERXEFHERFNEOMTBERF AR, AKBR
HEOLEDRX AU FELAKXIRE , RERFNANKRE , A TUREE
BB , ABIEEALEX AR,

First electrode

First carrier transport layer

First light emitting layer

Connecting layer

HO1L51/5064 HO1L51/5016 HO1L51/5206 HO1L51/5221 HO1L51/56 HO01L27/32 HO1L51/50 HO1L51

Second carrier transport layer -~

Second electrode



https://share-analytics.zhihuiya.com/view/bd130692-d7c1-474a-8d05-ef890612a570
https://worldwide.espacenet.com/patent/search/family/056718568/publication/US2018226602A1?q=US2018226602A1
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=%2220180226602%22.PGNR.&OS=DN/20180226602&RS=DN/20180226602

