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(7) ABSTRACT

An OLED and a display device has OLED are provided. The
OLED includes an anode; an organic emission layer posi-
tioned on the anode, the organic emission layer includes a
multilayer functional layer; a diffusion layer is positioned
between at least two adjacent functional layers of the
multilayer functional layer, the diffusion layer dissociates
metal ions, the metal ions is diffusing to the functional layer
adjacent to the diffusion layer for filling traps of the func-
tional layer which is adjacent to the diffusion layer. The
OLED of this invention could fill traps of the organic
molecular materials, and decreases joule heating effect
which generated by getting rid of the carriers bonded by
traps. Therefore, it achieves to enhance life time and lumi-
nous performance of OLED.
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ORGANIC LIGHT EMITTING DIODE AND
DISPLAY DEVICE

RELATED APPLICATIONS

[0001] The present application is a National Phase of
International Application Number PCT/CN2017/117132,
filed Dec. 19, 2017, and claims the priority of China
Application No. 201710948542.5, filed Oct. 12, 2017.

FIELD OF THE DISCLOSURE

[0002] The disclosure relates to an organic light emitting
technical field, and more particularly to an organic light
emitting diode and a display device has organic light emit-
ting diode, which enhances life time and luminous perfor-
mance.

BACKGROUND

[0003] Organic light emitting diode (OLED) as a new
display technology which is become a mainstream of display
industry trends. Comparing to Liquid Crystal Display
(LCD), OLED has number of advantageous such as low
power consumption, fast response speed, wide view angle,
wide color gamut, bendable. However, lifetime and lumi-
nous performance are always a technical challenge of the
OLED. Please refer to FIG. 1. FIG. 1 is a lifetime curve
schematic view of an organic light emitting diode of prior
art. Shown as FIG. 1, with increases the using time (Time)
of the OLED (value of horizontal axis of FIG. 1), the ratio
(L/L,) of the currently brightness (L) and initially brightness
(Ly) of the OLED is greatly decreasing (value of vertical
axis of FIG. 1). It is said that the brightness of the OLED is
fast decay within the using time, and causes poor lifetime
and luminous performance of OLED.

[0004] The principle of OLED emitting is: the electrodes
and holes are respectively injected by cathode and anode,
and transfer to the emission layer, and composited to exciton
in the emission layer, and the exciton emitting by radiative
transfer (at this time, the electrodes and the holes are called
carrier). Analyze the reason of the technical challenge of
OLED according to the principle above, each of functional
layers of the OLED is organic small molecular materials,
and exist in traps of different depth. Wherein, the carriers
bonded by the shallow trap could be released by joule
heating effect, and the carriers bonded by the deep trap is
hard to get rid of, and while the bonding carriers (here is
called polaron) is contacting with the triplet state carriers
which has longer lifetime, the energy of the polaron will
greatly increases and caused the molecular bond broken. The
polaron molecular bond broken causes the molecular struc-
ture of the bonding carriers changed such that effects life-
time and luminous performance of OLED.

[0005] In order to solve the problem above, it could
improve two aspects to emitting material and device struc-
ture. However, developing new emitting material needs to
experience design, synthesis, purification and validation
stages, the development period is long and the yield of
material is low such that hard to achieve mass produce.
Therefore, this invention is improving form the device
structure, provides a new organic light emitting diode and a
display device has organic light emitting diode; it could
effectively improve problem of lifetime and luminous per-
formance of OLED.
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SUMMARY

[0006] A technical problem to be solved by the disclosure
is to provide an organic light emitting diode and a display
device which could fill traps of the organic materials and
decrease joule heating effect which generated by OLED for
getting rid of carrier bounding in traps. So that enhances
lifetime and luminous performance of OLED, and solves
problem of organic light emitting diode in prior art.

[0007] An objective of the disclosure is achieved by
following embodiments. In particular, an organic light emit-
ting diode, comprising an anode; an organic emission layer
positioned on the anode, the organic emission layer includes
a multilayer functional layer; and a cathode positioned on
the organic emission layer; wherein electrons and holes are
transmitting to the organic emission layer by the cathode and
the anode respectively and combining with the organic
emission layer for light-emitting; a diffusion layer is posi-
tioned between at least two adjacent functional layers of the
multilayer functional layer, the diffusion layer dissociates
metal ions, the metal ions is diffusing to the functional layer
adjacent to the diffusion layer for filling traps of the func-
tional layer which is adjacent to the diffusion layer.

[0008] In an embodiment, the molecular of the diffusion
layer includes an organic part and an inorganic part, wherein
the organic part is an energy level source of the diffusion
layer such that the diffusion layer could transfer or block the
electrodes and/or holes; the inorganic part is dissociable
metal ions, the metal ions could dissociate and diffuse from
the diffusion layer to the adjacent functional layer for filling
traps of the functional layer.

[0009] In an embodiment, the organic part of the structure
of the diffusion layer is benzene ring or five-membered
heterocyclic or six-membered heterocyclic which containing
at least one of nitrogen, oxygen, sulfur and phosphorous.
[0010] Inanembodiment, the metal ions are forming by at
least one of main group I, main group II, subgroup III,
subgroup 1V and subgroup V.

[0011] In an embodiment, the organic light emitting diode
comprises a substrate, the substrate is for supporting entire
organic light emitting diode, the anode, the organic emission
layer and the cathode are sequentially forming on the
substrate.

[0012] In an embodiment, the multilayer functional layer
comprising a hole inject layer, a hole transporting layer, an
emitting layer, an electron transport layer and an electron
inject layer, and between any two of adjacent the hole inject
layer, the hole transporting layer, the emitting layer, the
electron transport layer and the electron inject layer are
positioning the diffusion layer.

[0013] Inan embodiment, the diffusion layer is positioned
between the hole inject layer and the hole transporting layer,
and the diffusion layer is positioned between the hole
transporting layer and the emitting layer,

[0014] In an embodiment, the diffusion layer is positioned
between the hole inject layer and the hole transporting layer,
or the diffusion layer is positioned between the hole trans-
porting layer and the emitting layer.

[0015] In an embodiment, between the electron inject
layer and the electron transport layer and between the
electron transport layer and the emitting layer are respec-
tively positioned the diffusion layers; or between the elec-
tron inject layer and the electron transport layer is positioned
the diffusion layer; or between the electron transport layer
and the emitting layer is positioned the diffusion layer.
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[0016] According to another aspect of the disclosure, the
disclosure further provides a display device. The display
device includes a plurality of the organic light emitting
diode; and a driving circuit is electrically connecting with
the organic light emitting diodes for controlling to emit the
organic light emitting diodes.

[0017] In sum, the OLED and the display device of the
embodiment in this disclosure, the diffusion layer is posi-
tioned between the adjacent functional layers of the organic
emission layer, and diffuses the metal ions which dissociated
by the diffusion layer to adjacent functional layer for filling
traps of the adjacent functional layer. Therefore, the traps of
the functional layer of the organic emission layer is elimi-
nated, which is to decrease joule heating effect generated by
the carriers or excitons getting rid of bounding in traps of
OLED. It enhances life time and luminous performance of
OLED finally.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Accompanying drawings are for providing further
understanding of embodiments of the disclosure. The draw-
ings form a part of the disclosure and are for illustrating the
principle of the embodiments of the disclosure along with
the literal description. Apparently, the drawings in the
description below are merely some embodiments of the
disclosure, a person skilled in the art can obtain other
drawings according to these drawings without creative
efforts. In the figures:

[0019] FIG. 1 is a lifetime curve schematic view of an
organic light emitting diode of prior art;

[0020] FIG. 2 is a structural schematic view of an organic
light emitting diode according to an embodiment of the
disclosure;

[0021] FIG. 3 is a structural schematic view of an organic
light emitting diode according to another embodiment of the
disclosure; and

[0022] FIG. 4 is a comparison schematic diagram of the
lifetime curve of organic light emitting diode of prior art and
an embodiment of the disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0023] The specific structural and functional details dis-
closed herein are only representative and are intended for
describing exemplary embodiments of the disclosure. How-
ever, the disclosure can be embodied in many forms of
substitution, and should not be interpreted as merely limited
to the embodiments described herein.

[0024] In the description of the disclosure, terms such as
“center”, “transverse”, “above”, “below”, “left”, “right”,
“vertical”, “horizontal”, “top”, “bottom”, “inside”, “out-
side”, etc. for indicating orientations or positional relation-
ships refer to orientations or positional relationships as
shown in the drawings; the terms are for the purpose of
illustrating the disclosure and simplifying the description
rather than indicating or implying the device or element
must have a certain orientation and be structured or operated
by the certain orientation, and therefore cannot be regarded
as limitation with respect to the disclosure. Moreover, terms
such as “first” and “second” are merely for the purpose of
illustration and cannot be understood as indicating or imply-
ing the relative importance or implicitly indicating the
number of the technical feature. Therefore, features defined
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by “first” and “second” can explicitly or implicitly include
one or more the features. In the description of the disclosure,
unless otherwise indicated, the meaning of “plural” is two or
more than two. In addition, the term “comprise” and any
variations thereof are meant to cover a non-exclusive inclu-
sion.

[0025] In the description of the disclosure, is should be
noted that, unless otherwise clearly stated and limited, terms
“mounted”, “connected with” and “connected to” should be
understood broadly, for instance, can be a fixed connection,
a detachable connection or an integral connection; can be a
mechanical connection, can also be an electrical connection;
can be a direct connection, can also be an indirect connec-
tion by an intermediary, can be an internal communication
of two elements. A person skilled in the art can understand
concrete meanings of the terms in the disclosure as per
specific circumstances.

[0026] Further, unless specified otherwise, in the descrip-
tion of the present invention, “plural” means two or more
than two. The term “operation”, when appearing in the
specification, does not just include an independent operation
and may also include a desired effect of the operation
achieved with the operation when the operation is not
distinguishable from other operations. The symbol “-” used
in the present invention to define a numeric range, of which
the minimum and maximum are respectively corresponding
to the figures set in front of and behind of the symbol “-”.
In the attached drawings, similar structures or identical units
are designated with the same reference numerals.

[0027] An organic light emitting diode (OLED) is pro-
vided by this disclosure, which could fill traps in the organic
material of OLED such that decreases joule heating effect
which generated by OLED for getting rid of carrier bound-
ing in traps state. So that achieves to enhance lifetime and
luminous performance of OLED. The disclosure will be
further described in detail with reference to accompanying
drawings and preferred embodiments as follows.

[0028] Please refer to FIG. 2. FIG. 2 is a structural
schematic view of an organic light emitting diode according
to an embodiment of the disclosure. In this embodiment, the
OLED 100 comprised an anode 10, an organic emission
layer 30 is positioned on the anode 10 and a cathode 50 is
positioned on the organic emission layer 30. The electrons
and holes are transmitting to the organic emission layer 30
according to respectively injecting by the cathode 50 and the
anode 10, and combining with the organic emission layer 30
for light-emitting. Wherein the electrons and holes are called
carriers.

[0029] In this embodiment, the organic emission layer 30
includes a multilayer functional layer, and a diffusion layer
70 is positioned between at least two adjacent functional
layers of the multilayer functional layer, the diffusion layer
70 is forming by compound or complexes which contains
highly dissociated metal ions. Therefore, the metal ions
dissociated by the diffusion layer 70 could be diffused to the
functional layer adjacent to the diffusion layer for filling
traps of the functional layer which is adjacent to the diffu-
sion layer

[0030] In the embodiment of this disclosure, the OLED
100 has a correspondingly diffusion layer 70 positioned
between the organic emission layer 30 and at least two
adjacent functional layers, the metal ions dissociated by the
diffusion layer 70 diffuses to the functional layer adjacent to
the diffusion layer for filling traps of the functional layer.
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Therefore, it decreases joule heating effect which generated
by OLED 100 for getting rid of carrier bounding in traps. At
last achieves to enhance life time and luminous performance
of OLED.

[0031] In this embodiment, the molecular of the diffusion
layer 70 includes an organic part and an inorganic part.
Wherein, the organic part is an energy level source of the
diffusion layer 70 which provides a large conjugated m
orbitals for the diffusion layer 70 such that provides suitable
LUMO/HOMO level for the diffusion layer 70. It achieves
that the diffusion layer 70 could transfer or block the
electrodes and/ or holes according to position of the OLED.
The inorganic part has highly dissociated metal ions, the
metal ions could dissociate and diffuse from the diffusion
layer 70 to the adjacent functional layers for filling traps of
the adjacent functional layer. LUMO 1is abbreviation of
Lowest Unoccupied Molecular Orbital, HOMO is abbrevia-
tion of Highest Occupied Molecular Orbital. The energy
difference between the HOMO and LUMO is energy band-
gap, the energy difference is called HOMO-LUMO level
which used to measure whether a molecular is easily to be
excited or not. And the energy bandgap is more small, the
molecular is more easily be excited.

[0032] In this embodiment, the organic part of the struc-
ture of the diffusion layer 70 is benzene ring or five-
membered heterocyclic or six-membered heterocyclic which
containing at least one of nitrogen, oxygen, sulfur and
phosphorous. In this embodiment, it’s not specifically lim-
ited the organic part of the structure of the diffusion layer 70,
only needs to satisfy requirement of OLED, and also has
enough high HOMO-LUMO level for ensuring the diffusion
layer 70 could transfer or block the electrodes and/ or holes.
[0033] In this embodiment, the metal ions of inorganic
part of structure of the diffusion layer 70 are forming by at
least one of main group I, main group II, subgroup III,
subgroup IV and subgroup V. The metal ions forming by the
above metal element which could dissociate and diffuse
from the diffusion layer to the adjacent functional layer for
filling traps of the functional layer.

[0034] Please refer to FIG. 2. FIG. 2 is a structural
schematic view of an organic light emitting diode according
to an embodiment of the disclosure. In one of embodiment,
the organic emission layer 30 comprises a hole inject layer
(HIL) 31, a hole transporting layer (HTL) 32, an emitting
layer (EML) 33, an electron transport layer (ETL) 34 and an
electron inject layer (EIL) 35. Wherein, the HIL 31, the HTL
32, the EML 33, the ETL 34 and the EIL 35 are sequentially
stacking to each other, the diffusion layer 70 is positioned
between the HIL 31 and the HTL 32. At the same time, a
diffusion layer 70 is also positioned between the HTL. 32 and
the EML 33.

[0035] In the above embodiment, the diffusion layer 70 is
positioned between the HIL 31 and the HTL 32, and the
diffusion layer 70 is positioned between the HTL 32 and the
EML 33. And filled the traps of the HIL 31, the HTL 32 and
the EML 33 by the metal ions which dissociated from the
adjacent diffusion layer 70 such that reduces the probability
that carriers and excitons are bound by the trap on the
functional layer (such as HIL31, HTL 32 and EML 33), it
also could correspondingly reduce probability of annihilates
polarons which transferred from the excitons. At last, it
decreases joule heating effect which generated by OLED
100 for getting rid of carrier bounding in traps such that
enhances lifetime and luminous performance of OLED. In
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addition, the organic part of the diffusion layer 70 let the
diffusion layer 70 level could transfer or block the electrodes
or holes. For example, while the diffusion layer 70 is
positioned between the EML 33 and HTL 32, the diffusion
layer 70 level could ensure the holes transfer from the
diffusion layer 70 to the EML 33, at the same time also block
the electrodes from the cathode 50 pass through the diffusion
layer 70.

[0036] It is noted that, in another embodiment of this
disclosure, only positioning the diffusion layer 70 between
the HIL 31 and the HTL 32. At this time, the metal ions
dissociated from the diffusion layer 70 fills traps of adja-
cently the HIL 31 and the HTL 32. Or, only positioning the
diffusion layer 70 between the HTL 32 and the EML 33. At
this time, the metal ions dissociated from the diffusion layer
70 fills traps of adjacently the HTL 32 and the EML 33.

[0037] It is noted that, in another embodiment of this
disclosure, the diffusion layer (not shown) is positioned
between the FIL 35 and the ETL 34, and also the diffusion
layer (not shown) is positioned between the ETL 34 and the
EML 33. In this embodiment, the diffusion layers are
respectively positioned between the EIL 35 and the ETL 34,
and between the ETL 34 and the EML 33 for filling the traps
of the EIL 35, the ETL 34 and the EML 33 by the metal ions
which dissociated from the adjacent diffusion layer such that
reduces the probability that carriers and excitons are bound
by the trap state on the functional layer (such as EIL35, ETL
34 and EML 33), it also could correspondingly reduce
probability of annihilates polarons which transferred from
the excitons. At last, it decreases joule heating effect which
generated by OLED 100 for getting rid of carrier bounding
in traps such that enhances lifetime and luminous perfor-
mance of OLED. In addition, the organic part of the diffu-
sion layer 70 let the diffusion layer 70 level could transfer or
block the electrodes or holes. For example, while the dif-
fusion layer 70 is positioned between the EML 33 and ETL
34, the diffusion layer 70 level could ensure the electrodes
transfer from the diffusion layer 70 to the EML 33, at the
same time also block the holes from the anode 10 pass
through the diffusion layer 70.

[0038] Tt is noted that, in this embodiment, only position-
ing a diffusion layer (not shown) between the EIL 35 and the
ETL 34. At this time, filling traps of the adjacent the EIL 35
and the ETL 34 by metal ions which associated by the
diffusion layer. Or, only positioning a diffusion layer (not
shown) between the ETL 34 and the EML 33. At this time,
filling traps of the adjacent the ETL 34 and the EML 33 by
metal ions which associated by the diffusion layer.

[0039] It is noted that, in another embodiment, it also
could respectively positioning diffusion layers 70 between
the HIL 31 and the HTL 32, the HTL 32 and the EML 32,
the ETL 34 and the EML 33 and the EIL 35 and the ETL 34.
In another embodiment, it also could respectively position-
ing diffusion layers 70 between the HIL 31 and the HTL 32,
and the EIL 35 and the ETL 34. Furthermore, the position of
the diffusion layer 70 is not limited in this disclosure, it
could be positioned between any two of the adjacent func-
tional layers.

[0040] Please refer to FIG. 3. FIG. 3 is a structural
schematic view of an organic light emitting diode according
to another embodiment of the disclosure. In this embodi-
ment, the organic emission layer 30 further comprises a hole
blocking layer (HBL) 36 and is positioned between the EML
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33 and the ETL 34, and the diffusion layer 70 is positioned
between the EML 33 and HBL 36.

[0041] In another embodiment of this invention, the ETL
34 and the HBL 36 are positioned in the same layer.
[0042] In this embodiment, the organic light emitting
diode 100 further comprises a substrate 90, the substrate 90
is for supporting entire organic light emitting diode 100. The
anode 10, the organic emission layer 30 and the cathode 90
are sequentially forming on the substrate 90. The diffusion
layer 70 is forming between any two of adjacent functional
layers of the organic light emitting diode according the
requirement.

[0043] Please refer to FIG. 4. FIG. 4 is a comparison
schematic diagram of the lifetime curve of organic light
emitting diode of prior art and an embodiment of the
disclosure. As shown in FIG. 4, Curve 1 is lifetime curve of
prior art; Curve 2 is lifetime curve of the embodiment of the
disclosure. In the FIG. 4, the horizontal axis title of lifetime
curve diagraph is using time of the OLED, the vertical axis
title of lifetime curve diagraph is a ratio (L/L,) of the
currently brightness (L) and initially brightness (L,). Com-
paring two lifetime curves of the FIG. 4, the decay speed of
the lifetime curve of the OLED in prior art (which is Curve
1) is fast than the lifetime curve of the OLED in the
disclosure (which is Curve 2), which is means the lifetime
of the OLED in the embodiment of this disclosure is longer
than the OLED in prior art; in addition, while the initially
brightness (L) of the OLED in prior art as same as the
OLED of the embodiment in this disclosure, and using same
time, the currently brightness (L) of the OLED of the
embodiment in this disclosure is befter than the OLED in
prior art. Therefore, illumination performance of the OLED
of the embodiment in this disclosure is better than the OLED
in prior art.

[0044] A display device (not shown) is provided by an
embodiment of this disclosure, comprises a plurality of the
organic light emitting diode 100 and a driving circuit is
electrically connecting with the organic light emitting diodes
for controlling to emit the organic light emitting diodes. For
example, the display device could be a cell phone has liquid
crystal display panel (for example Android cell phone, 10S
cell phone), tablet, Mobile Internet Devices (MID), Personal
Digital Assistant (PDA), notebook, television, electric paper,
digital photo frame and so on.

[0045] In the OLED 100 and the display device, the
diffusion layer 70 is positioned between the functional layers
(for example EIL, ETL) of the organic emission layer 30,
and diffuses the metal ions which dissociated by the diffu-
sion layer 70 to adjacent functional layer for filling traps of
the adjacent functional layer. The traps of the functional
layer of the organic emission layer 30 is eliminated, which
is to decrease joule heating effect which generated by OLED
100 for getting rid of carriers or excitons bounding in traps.
At least, it enhances life time and luminous performance of

OLED.

[0046] In the description of the present invention, the
reference term “one embodiment”, “some embodiments”,
“example”, “specific example” or “some examples” and so
on means specific features, structures and materials com-
bined in the embodiment or example, or the characteristic
being included in at least one embodiment or example. In the
description of the present invention, the schematically
description of the above terms not certainly indicate a same
embodiment or example. Besides, the described specific
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feature, structure, material, or characteristic can be com-
bined by a suitable way in anyone or multiple embodiments
or examples.

[0047] The foregoing contents are detailed description of
the disclosure in conjunction with specific preferred embodi-
ments and concrete embodiments of the disclosure are not
limited to these descriptions. For the person skilled in the art
of the disclosure, without departing from the concept of the
disclosure, simple deductions or substitutions can be made
and should be included in the protection scope of the
application.

What is claimed is;:

1. An organic light emitting diode, comprising

an anode;

an organic emission layer positioned on the anode, the

organic emission layer includes a multilayer functional
layer; and

a cathode positioned on the organic emission layer;

wherein electrons and holes are transmitting to the

organic emission layer by the cathode and the anode
respectively and combining with the organic emission
layer for light-emitting; a diffusion layer is positioned
between at least two adjacent functional layers of the
multilayer functional layer, the diffusion layer dissoci-
ates metal ions, the metal ions is diffusing to the
functional layer adjacent to the diffusion layer for
filling traps of the functional layer which is adjacent to
the diffusion layer.

2. The organic light emitting diode according to claim 1,
wherein the molecular of the diffusion layer includes an
organic part and an inorganic part, wherein the organic part
as an energy level source of the diffusion layer such that the
diffusion layer could transfer or block the electrodes and/ or
holes; the inorganic part is dissociable metal ions, the metal
ions could dissociate and diffuse from the diffusion layer to
the adjacent functional layer for filling traps of the func-
tional layer.

3. The organic light emitting diode according to claim 2,
wherein the organic part of the structure of the diffusion
layer is benzene ring or five-membered heterocyclic or
six-membered heterocyclic which containing at least one of
nitrogen, oxygen, sulfur and phosphorous.

4. The organic light emitting diode according to claim 1,
wherein the metal ions are forming by at least one of main
group I, main group II, subgroup III, subgroup IV and
subgroup V.

5. The organic light emitting diode according to claim 1,
wherein the organic light emitting diode comprises a sub-
strate, the substrate is for supporting entire organic light
emitting diode, the anode, the organic emission layer and the
cathode are sequentially forming on the substrate.

6. The organic light emitting diode according to claim 1,
wherein the multilayer functional layer comprising a hole
inject layer, a hole transporting layer, an emitting layer, an
electron transport layer and an electron inject layer, and
between any two of adjacent the hole inject layer, the hole
transporting layer, the emitting layer, the electron transport
layer and the electron inject layer are positioning the diffu-
sion layer.

7. The organic light emitting diode according to claim 6,
wherein the diffusion layer is positioned between the hole
inject layer and the hole transporting layer, and the diffusion
layer is positioned between the hole transporting layer and
the emitting layer.



US 2020/0091453 A1

8. The organic light emitting diode according to claim 6,
wherein the diffusion layer is positioned between the hole
inject layer and the hole transporting layer, or the diffusion
layer is positioned between the hole transporting layer and
the emitting layer.

9. The organic light emitting diode according to claim 6,
wherein between the electron inject layer and the electron
transport layer and between the electron transport layer and
the emitting layer are respectively positioned the diffusion
layers; or between the electron inject layer and the electron
transport layer is positioned the diffusion layer; or between
the electron transport layer and the emitting layer is posi-
tioned the diffusion layer.

10. The organic light emitting diode according to claim 2,
wherein the multilayer functional layer comprising a hole
inject layer, a hole transporting layer, an emitting layer, an
electron transport layer and an electron inject layer, and
between any two of adjacent the hole inject layer, the hole
transporting layer, the emitting layer, the electron transport
layer and the electron inject layer are positioning the diffu-
sion layer.

11. A display device, comprising

a plurality of the organic light emitting diode; and

a driving circuit electrically connecting with the organic

light emitting diodes for controlling to the organic light
emitting diodes emit;

wherein each of the organic light emitting diodes com-

prises

an anode;

an organic emission layer positioned on the anode, the

organic emission layer includes a multilayer functional
layer; and

a cathode positioned on the organic emission layer;

wherein electrons and holes are transmitting to the

organic emission layer by the cathode and the anode
respectively and combining with the organic emission
layer for light-emitting; a diffusion layer is positioned
between at least two adjacent functional layers of the
multilayer functional layer, the diffusion layer dissoci-
ates metal ions, the metal ions is diffusing to the
functional layer adjacent to the diffusion layer for
filling traps of the functional layer which is adjacent to
the diffusion layer.

12. The display device according to claim 11, wherein the
molecular of the diffusion layer includes an organic part and
an inorganic part, wherein the organic part is an energy level
source of the diffusion layer such that the diffusion layer
could transfer or block the electrodes and/ or holes; the
inorganic part is dissociable metal ions, the metal ions could
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dissociate and diffuse from the diffusion layer to the adjacent
functional layer for filling traps of the functional layer.

13. The display device according to claim 12, wherein the
organic part of the structure of the diffusion layer is benzene
ring or five-membered heterocyclic or six-membered het-
erocyclic which containing at least one of nitrogen, oxygen,
sulfur and phosphorous.

14. The display device according to claim 11 wherein the
metal ions are forming by at least one of main group I, main
group II, subgroup III, subgroup IV and subgroup V.

15. The display device according to claim 11, wherein the
organic light emitting diode comprises a substrate, the
substrate is for supporting entire organic light emitting
diode, the anode, the organic emission layer and the cathode
are sequentially forming on the substrate.

16. The display device according to claim 11, wherein the
multilayer functional layer comprising a hole inject layer, a
hole transporting layer, an emitting layer, an electron trans-
port layer and an electron inject layer, and between any two
of adjacent the hole inject layer, the hole transporting layer,
the emitting layer, the electron transport layer and the
electron inject layer are positioning the diffusion layer.

17. The display device according to claim 16, wherein the
diffusion layer is positioned between the hole inject layer
and the hole transporting layer. and the diffusion layer is
positioned between the hole transporting layer and the
emitting layer.

18. The display device according to claim 16, wherein the
diffusion layer is positioned between the hole inject layer
and the hole transporting layer, or the diffusion layer is
positioned between the hole transporting layer and the
emitting layer.

19. The display device according to claim 16, wherein
between the electron inject layer and the electron transport
layer and between the electron transport layer and the
emitting layer are respectively positioned the diffusion lay-
ers; or between the electron inject layer and the electron
transport layer is positioned the diffusion layer; or between
the electron transport layer and the emitting layer is posi-
tioned the diffusion layer.

20. The display device according to claim 12, wherein the
multilayer functional layer comprising a hole inject layer, a
hole transporting layer, an emitting layer, an electron trans-
port layer and an electron inject layer, and between any two
of adjacent the hole inject layer, the hole transporting layer,
the emitting layer, the electron transport layer and the
electron inject layer are positioning the diffusion layer.
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