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(54) OLED AND MANUFACTURING METHOD THEREFOR AND OLED DISPLAY DEVICE

(57)  An OLED, a method for manufacturing the
same, and an OLED display device are provided. The
method for manufacturing the OLED includes: forming
an anode, a cathode layer and an intermediate layer in-

terposed between the anode and the cathode layer in a

pixel defining layer; forming a patterned first organic ma-

terial layer on the cathode layer, the first organic material

layer being formed in a pixel light emitting region of the
OLED; forming a patterned second organic material layer
on the first organic material layer using a material differ-
ent from that of the first organic material layer, wherein
a projection of the first organic material layer in a direction
perpendicular to a major plane of the OLED overlaps with
a projection of the second organic material layer in the
direction; and forming an auxiliary electrode on the cath-
ode layer on which the patterned first organic material
layer and the patterned second organic material layer
are formed, wherein a projection of the auxiliary electrode
in the direction perpendicular to the major plane of the
OLED does not overlap with the projections of the first
organic material layer and the second organic material
layer in the direction.

Forming an anode, a cathode layer and an intermediate layer interposed | g102
between the anode and the cathode layer in a pixel defining layer

)

Forming a patterned first organic material layer on the cathode layer, the
first organic material layer being formed in a pixel light emitting region
of the OLED

]

Forming a pattcrned sccond organic material layer on the first organic
material layer using a material different from that of the first organic
material layer, wherein a projection of the first organic material layer in 5106
a direction perpendicular to a major plane of the OLED overlaps with a
projection of the second organic material layer in the direction
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Forming an auxiliary clectrode on the cathode layer on which the
pattemed first organic material layer and the patterned second organic
material layer arc formed, wherein a projection of the auxiliary clectrode [~ 5108
in the direction perpendicular to the major plane of the OLED does not
overlap with the projections of the first organic material layer and the
second organic material layer in the direction
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Description
CROSS REFERENCE

[0001] The present application is based upon and
claims priority to Chinese Patent Application No.
201610255474.X, filed on April 22, 2016, and the entire
contents thereof are incorporated herein by reference.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate
to an organic light emitting diode (OLED), a method for
manufacturing the same, and an OLED display device.

BACKGROUND

[0003] Current active organic light emitting diode
(OLED) devices are typically controlled by thin film tran-
sistors (TFTs). Therefore, if an OLED device of the bot-
tom emission structure emits light in the form of a bottom
exit, the light emitted from the bottom is blocked by the
TFTs and the metal wire circuits formed on the substrate
when passing through the substrate, so that the area of
the actual light emission is limited, resulting in a reduced
ratio of light emitting area, which is the so-called aperture
rate. In addition, in order to improve the brightness dif-
ference between pixels, many of the currently studied
OLEDs employ pixel structures with compensation circuit
in which pixel circuits such as 2T1C or higher are used.
In this case, the aperture ratio of the OLED device of the
bottom emission structure is further reduced. The top
emitting OLED device has a great advantage over the
bottom emitting OLED device, which increases the ap-
erture ratio and extends the life of the device. For large-
sized top emitting OLED devices, the cathode structure
is critical.

[0004] Generally, the cathode of an OLED device may
be prepared in two ways. In the first method with simpler
process, a metal such as a magnesium-silver alloy is
generally used as a cathode. However, due to the need
for transparency, the metal needs to be formed to be very
thin, which will result in a larger resistance, serious re-
sistive voltage drop (IR drop), and poor uniformity of the
OLED panel, which in turn affects the application of this
process in large sized panels. In the second method, a
transparent metal oxide such as indium zinc oxide (1ZO)
is used as the cathode. As the transparent metal oxide
film material has a relatively high transparency, the re-
sistance can meet the performance requirements of the
device even when the thickness is large. However, since
the transparent metal oxide material needs to be pre-
pared by a sputtering process, the energy used at the
time of sputtering is large, and the OLED device is liable
to be damaged, thereby affecting the performances such
as implantation efficiency and lifetime of the OLED de-
vice.
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SUMMARY

[0005] Embodiments of the present disclosure provide
a novel OLED, a method for manufacturing the same,
and an OLED display device, which may effectively re-
duce the IR drop and improve uniformity of the OLED
panel. Particularly, the embodiments of the present dis-
closure are applicable in the top emitting OLED and the
manufacturing method thereof.

[0006] According to a first aspect of the embodiment
of the present disclosure, there is provided a method for
manufacturing an OLED, the method including:

forming an anode, a cathode layer and an interme-
diate layer interposed between the anode and the
cathode layer in a pixel defining layer;

forming a patterned first organic material layer on
the cathode layer, the first organic material layer be-
ing formed in a pixel light emitting region of the
OLED;

forming a patterned second organic material layer
on the first organic material layer using a material
different from that of the first organic material layer,
wherein a projection of the first organic material layer
in a direction perpendicular to a major plane of the
OLED overlaps with a projection of the second or-
ganic material layer in the direction; and

forming an auxiliary electrode on the cathode layer
on which the patterned first organic material layer
and the patterned second organic material layer are
formed, wherein a projection of the auxiliary elec-
trode in the direction perpendicular to the major
plane of the OLED does not overlap with the projec-
tions of the first organic material layer and the second
organic material layer in the direction.

[0007] Accordingtothe aspect, the anode, the cathode
layer and the intermediate layer interposed between the
anode and the cathode layer are formed in the pixel de-
fining layer; the patterned first and second organic ma-
terial layers are formed on the cathode layer within the
pixel light emitting region of the OLED, wherein the pro-
jection of the first organic material layer in the direction
perpendicular to the major plane of the OLED overlaps
with the projection of the second organic material layer
in the direction; and the auxiliary electrode is formed on
the cathode layer on which the first and second organic
material layers are formed, wherein the projection of the
auxiliary electrode in the direction perpendicular to the
major plane of the OLED does not overlay with the pro-
jections of the first organic material layer and the second
organic material layer in the direction. Accordingly, the
material forming the auxiliary electrode is attached to the
cathode layer outside the pixel light emitting region. In
this way, the auxiliary electrode may be connected to the
cathode layer without affecting the light exiting from the
pixel light emitting region, thereby effectively reducing
the IR drop of the OLED and improving the uniformity of
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the OLED panel.

[0008] According to an exemplary embodiment of the
present disclosure, the forming a patterned first organic
material layer on the cathode layer of the OLED includes:
vapor depositing the first organic material layer on the
cathode layer of the OLED using a fine metal mask
(FMM). According to the embodiment, by vapor depos-
iting the first organic material layer using the FMM, it is
possible to improve the fineness and positioning accu-
racy of the pattern of first organic material layer and ef-
fectively form the first organic material layer in the light
emitting region of the OLED, thereby improving the
brightness and uniformity of the OLED panel.

[0009] According to an exemplary embodiment of the
present disclosure, the forming a patterned second or-
ganic material layer on the first organic material layer
includes: vapor depositing the second organic material
layer on the first organic material layer using a fine metal
mask or an opened mask. When the second organic ma-
terial layer is vapor deposited using the FMM, it is pos-
sible to improve the fineness and positioning accuracy
of the pattern of second organic material layer and effec-
tively form the second organic material layer in the pixel
light emitting region of the OLED, thereby improving the
brightness and uniformity of the OLED panel. On the oth-
er hand, itis possible to use the second organic material
layer whose material is not attachable to the material of
the cathode layer. Accordingly, the second organic ma-
terial layer and the first organic material layer may be
automatically aligned in the direction perpendicular to the
major surface of the OLED, allowing the second organic
material layer to be vapor deposited using an opened
mask, which has a simple manufacturing process and a
low cost.

[0010] According to an exemplary embodiment of the
present disclosure, the forming an auxiliary electrode on
the cathode layer on which the patterned first organic
material layer and the patterned second organic material
layer are formed includes: vapor depositing a material
for the auxiliary electrode on the cathode layer on which
the patterned first organic material layer and the pat-
terned second organic material layer are formed using
an opened mask. Although the FMM may be used to form
afine pattern of the auxiliary electrode, the material such
as metal or its alloy forming the auxiliary electrode may
be easily attached to the FMM, which has a poor mass
productivity. According to the embodiment, the FMM is
used to deposit the first organic material layer that will
not be attached to the FMM and the opened mask is used
to deposit the material of the auxiliary electrode, thereby
simplifying the manufacturing process and lowering the
cost while insuring an accurate position of the deposited
auxiliary electrode, and further improving mass produc-
tivity.

[0011] According to an exemplary embodiment of the
present disclosure, the first organic material layer in-
cludes an organic small molecular material having a re-
fractive index greater than or equal to 1.8. According to
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the exemplary embodiment, the first organic material lay-
er may function as a light extracting layer. The organic
small molecular material having a relative higher refrac-
tive index greater than or equal to 1.8 is convenient for
vapor deposition on one hand and may facilitate the ex-
traction of light on the other hand.

[0012] According to an exemplary embodiment of the
present disclosure, the second organic material layer in-
cludes a small molecular silicone material. According to
the embodiment, the small molecular silicone material
may improve a non-sticking property between the mate-
rials of the second organic material layer and the auxiliary
electrode, thereby improving the positioning accuracy of
the auxiliary electrode.

[0013] According to an exemplary embodiment of the
present disclosure, the auxiliary electrode includes Ag,
Al or an alloy containing at least one of Ag and Al. The
Ag, Al and the alloy containing at least one of Ag and Al
may have a lower deposition temperature, which is easily
implementable during the manufacturing process. Ac-
cordingly, it is possible to reduce the manufacturing dif-
ficulty and cost by forming the auxiliary electrode using
Ag, Al or the alloy thereof.

[0014] According to a second aspect of the embodi-
ment of the present disclosure, there is provided an
OLED including:

an anode, a cathode layer and an intermediate layer
interposed between the anode and the cathode layer
in a pixel defining layer;

a patterned first organic material layer on the cath-
ode layer, the first organic material layer being
formed in a pixel light emitting region of the OLED;
a patterned second organic material layer on the first
organic material layer, a material of the second or-
ganic material layer being different from that of the
first organic material layer, wherein a projection of
the first organic material layer in a direction perpen-
dicular to a major plane of the OLED overlaps with
a projection of the second organic material layer in
the direction; and

an auxiliary electrode on the cathode layer on which
the patterned first organic material layer and the pat-
terned second organic material layer are formed,
wherein a projection of the auxiliary electrode in the
direction perpendicular to the major plane of the
OLED does not overlap with the projections of the
first organic material layer and the second organic
material layer in the direction.

[0015] According to the aspect, the first and second
organic materials within the pixel light emitting region and
the auxiliary electrode outside the pixel light emitting re-
gion are formed on the cathode layer of the OLED. Ac-
cordingly, the auxiliary electrode may be connected to
the cathode layer without affecting the light exiting from
the pixellight emitting region, thereby effectively reducing
the IR drop of the OLED and improving the uniformity of
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the OLED panel.

[0016] According to a third aspect of the embodiment
of the present disclosure, there is provided an organic
light emitting diode (OLED) display device, including a
plurality of OLEDs manufactured using the method ac-
cording to the first aspect or the OLEDs according to the
second aspect.

[0017] As can be seen from the above technical solu-
tions, according to the embodiments of the present dis-
closure, by forming the first and second organic materials
within the pixel light emitting region on the cathode layer
of the OLED, and forming the auxiliary electrode on the
resulted structure, itis possible to utilize the non-sticking
property of the materials of the auxiliary electrode and
the second organic material, such that the projection of
the auxiliary electrode in the direction perpendicular to
the major plane of the OLED does not overlap with the
projections of the first organic material layer and the sec-
ond organic material layer in the direction, thereby keep-
ing the auxiliary electrode outside the pixel light emitting
region. In this way, the auxiliary electrode may be con-
nected to the cathode layer without affecting the light
exiting from the pixel light emitting region, thereby effec-
tively reducing the IR drop of the OLED and improving
the uniformity of the OLED panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In order to more clearly illustrate the technical
solutions of the embodiments of the present disclosure,
drawings of the embodiments of the present disclosure
will be briefly described below. It will be apparent that the
drawings in the following description refer only to some
embodiments of the present disclosure, and are not in-
tended to limit the present disclosure.

Fig. 1 is a flow chart of a method for manufacturing
an OLED according to an embodiment of the present
disclosure;

Fig. 2 is a schematic cross sectional view of the an-
ode, the cathode layer and the intermediate layer
forming the OLED according to an embodiment of
the present disclosure;

Fig. 3 is a schematic cross sectional view of forming
the first organic material layer on the cathode layer
of the OLED according to an embodiment of the
present disclosure;

Fig. 4 is a schematic cross sectional view of forming
the second organic material layer on the first organic
material layer according to an embodiment of the
present disclosure; and

Fig. 5 is a schematic cross sectional view of forming
the auxiliary electrode on the cathode layer on which
the first and second organic material layers are
formed according to an embodiment of the present
disclosure.
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DETAILED DESCRIPTION

[0019] In order to make the objectives, technical solu-
tions and advantages of the embodiments of the present
disclosure more clear, the technical solutions of the em-
bodiments of the present disclosure will be described
clearly and completely in conjunction with the accompa-
nying drawings of the embodiments of the present dis-
closure. Itis obvious that the described embodiments are
part of the embodiments rather than all embodiments of
the present disclosure. All other embodiments obtained
by one of ordinary skill in the art based on the described
embodiments of the present disclosure without the need
for creative work are within the scope of the present dis-
closure.

[0020] In the description of the embodiments of the
present disclosure, it is to be noted that the directional
or positional relationships indicated by the terms "upper”,
"lower", "top", "bottom" or the like are based on the di-
rectional or positional relationships shown in the draw-
ings, which are provided only for the purpose of facilitat-
ing the description and simplification of the description
and is not intended or implied that the device or element
referred to must have a specific orientation, constructed
or operated in a particular orientation. Accordingly, it
should not be construed as a limitation of this disclosure.
[0021] In addition, in the description of the embodi-
ments of the present disclosure, unless otherwise indi-
cated, the term "a plurality of means two or more.
[0022] According to exemplary embodiments of the
present disclosure, an OLED and a method for manufac-
turing the same, and an OLED display device are pro-
vided.

[0023] Fig. 1 is a flow chart of a method for manufac-
turing an OLED according to an embodiment of the
present disclosure. As illustrated in Fig. 1, the method
for manufacturing the OLED includes the steps that fol-
low.

[0024] Instep S102, an anode, a cathode layer and an
intermediate layer interposed between the anode and
the cathode layer are formed in a pixel defining layer.
[0025] In step S104, a patterned first organic material
layer is formed on the cathode layer of the OLED, wherein
the first organic material layer is formed in a pixel light
emitting region of the OLED.

[0026] In step S106, a patterned second organic ma-
terial layer is formed on the first organic material, wherein
the second organic material layer is formed of a material
different from that of the first organic material layer, and
aprojection of the first organic material layer in a direction
perpendicular to a major plane of the OLED overlaps with
a projection of the second organic material layer in said
direction.

[0027] In step S108, an auxiliary electrode is formed
on the cathode layer on which the patterned first organic
material layer and the patterned second organic material
layer are formed, wherein a projection of the auxiliary
electrode in a direction perpendicular to a major plane of
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the OLED does not overlap with the projections of the
first organic material layer and the second organic ma-
terial layer in said direction.

[0028] Hereinafter, each step of the method for man-
ufacturing the OLED and the resultant structure of each
step will be described in detail with reference to Fig. 2 to
Fig. 5.

[0029] As illustrated in Fig. 2, an anode 12, a cathode
layer 16 and an intermediate layer 14 interposed between
the anode 12 and the cathode layer 16 are formed in a
pixel defining layer 10. The intermediate layer 14 may
include organic layers such as a hole transport layer, an
organic light emitting layer, an electron transport layer
and the like.

[0030] Next, a first organic material layer 18 that is pat-
terned is formed on the cathode layer 16 of the OLED.
The first organic material layer 18 is formed in a pixel
light emitting region of the OLED, and the first organic
material is not formed in other regions of the OLED. Dur-
ing this period, the resulted structure is illustrated in Fig.
3.

[0031] The first organic material layer 18 may be
formed by vapor depositing using a mask. In an exem-
plary embodiment of the present disclosure, the first or-
ganic material layer 18 may be vapor deposited on the
cathode layer 16 using a fine metal mask (FMM), thereby
improving the fineness and positioning accuracy of the
pattern of first organic material layer 18 and effectively
forming the first organic material layer 18 in the pixel light
emitting region of the OLED.

[0032] The first organic material layer 18 may function
as a light extracting layer. The light extracting layer is
also referred to as a cathode cladding layer. The light
extracting layer may have a thickness of A/4n, wherein
A is a peak wavelength of the emitted light, and n is a
refractive index of the light extracting layer. The trans-
mittance of the light extracting layer increases as the re-
fractive index of the light extracting layer increases. How-
ever, on the other hand, the microcavity effect decreases
as the transmittance of the light extracting layer increas-
es. Accordingly, one of the requirements for the light ex-
tracting layer is the refractive index matching, which is
compromised between the transmittance and the micro-
cavity effect, and such a light extracting layer may im-
prove the efficiency of the device. According to an exem-
plary embodiment, the light extracting layer may include
an organic small molecular material having a relative
higher refractive index (e.g., a refractive index greater
than or equal to 1.8). For example, the light extracting
layer may include Alq3.

[0033] Next, as illustrated in Fig. 4, the patterned sec-
ond organic material layer 20 is formed on the first organic
material layer 18. The second organic material layer 20
includes a material different from that of the first organic
material layer 18. In addition, a projection of the first or-
ganic material layer 18 in the direction perpendicular to
the major plane of the OLED overlaps with that of the
second organic material layer 20 in said direction. In an
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exemplary embodiment, the second organic material lay-
er 20 may include an organic material that is attachable
to the material of the first organic material layer 18 but is
not attachable to the material of the cathode layer 16.
Accordingly, the second organic material layer 20 and
the first organic material layer 18 may be automatically
aligned in the direction perpendicular to the major surface
of the OLED.

[0034] In this embodiment, it should be noted that if
one material is described herein to be "attachable" to
another material, it means that there is a sticking property
between the two materials. On the other hand, if one
material is described herein to be "not attachable" to an-
other material, it means that there is no sticking property
between the two materials, orthere is a non-sticking prop-
erty between the two materials.

[0035] AsillustratedinFig. 4, since the second organic
material layer 20 and the first organic material layer 18
are automatically aligned, the second organic material
layer 20 is also formed in the pixel light emitting region
of the OLED.

[0036] In an exemplary embodiment, the patterned
second organic material layer 20 may also be formed on
the first organic material layer 18 using the FMM, thereby
improving the fineness and positioning accuracy of the
pattern of second organic material layer 20 and effec-
tively forming the second organic material layer 20 in the
light emitting region of the OLED.

[0037] In another exemplary embodiment, the second
organic material layer 20 is formed by a material that is
attachable to the material of the first organic material lay-
er 18 but is not attachable to the material of the cathode
layer 16, i.e., the second organic material layer 20 and
the first organic material layer 18 may be automatically
aligned. Accordingly, it is possible to vapor deposit the
second organic material layer 20 using an opened mask.
In this case, since the fabrication of the opened mask
itself is simple and easy, and the use of the opened mask
for vapor deposition does not require high precision align-
ment as with the FMM, the manufacturing process is rel-
atively simple and the manufacturing cost is low.

[0038] The second organic material layer 20 may in-
clude any material that is attachable to the organic ma-
terial while not attachable to the cathode metal. In an
exemplary embodiment, the second organic material lay-
er 20 may include a small molecular silicone material,
such as isocyanate-based silane, alkoxy silicon poly-
urethane, and the like. The small molecular silicone ma-
terial has a good non-sticking property to the material of
the auxiliary electrode that is to be formed on the cathode
layer 16, thereby improving the positioning accuracy of
the auxiliary electrode.

[0039] Next, as illustrated in Fig. 5, the auxiliary elec-
trode 22 is formed on the cathode layer 16 on which the
patterned first and second organic material layers 18 and
20 are formed, wherein the projection of the auxiliary
electrode 22 in the direction perpendicular to the major
plane of the OLED does not overlap with the projections
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of the first organic material layer 18 and the second or-
ganic material layer 20 in the direction. In an exemplary
embodiment, the auxiliary electrode 22 may include a
material that is not attachable to the material of the sec-
ond organic material layer 20 while is attachable to the
material of the cathode layer 16, such that the auxiliary
electrode 22is positioned on the cathode layer 16 outside
the pixel light emitting region.

[0040] In an exemplary embodiment, the material of
the auxiliary electrode may be vapor deposited using an
opened mask on the cathode layer 16 on which the first
organic material layer 18 and the second organic material
layer 20 are formed. Since the material of the auxiliary
electrode 22 is attachable to the material of the cathode
layer 16 while is not attachable to the material of the
second organic material layer 20, it is possible to simply
use an opened mask to form the auxiliary electrode 22
on the cathode layer 16 in a region outside the first or-
ganic material layer 18 and the second organic material
layer 20, thatis, the region of the cathode layer 16 outside
the pixel light emitting region.

[0041] The auxiliary electrode 22 may include any ma-
terial that is able to be used as an electrode. Preferably,
Ag, Al and the alloy containing at least one of Ag and Al
may have a lower deposition temperature, which is easily
implementable during the manufacturing process. Ac-
cordingly, it is possible to reduce the manufacturing dif-
ficulty and cost by forming the auxiliary electrode using
Ag, Al or the alloy thereof.

[0042] According to an embodiment of the present dis-
closure, it is also possible to expect an OLED display
device including a plurality of the above OLEDs.

[0043] Exemplary embodiments of the present disclo-
sure are described hereinabove. The first and second
organic materials are formed on the cathode layer of the
OLED within the pixel light emitting region, and due to
the properties of the second organic material, the second
organic material may be well attached to the first organic
material, while metal material will not be attached to the
second organic material. Accordingly, the fine auxiliary
electrode may be formed outside the pixel light emitting
region, such that the auxiliary electrode may be connect-
ed to the cathode layer without affecting the light exiting
from the pixel light emitting region, thereby effectively
reducing the IR drop of the OLED and improving the uni-
formity of the OLED panel.

[0044] Inthe description of the present disclosure, var-
ious specific details have been described. However, it
will be appreciated that embodiments of the present dis-
closure may be implemented without these specific de-
tails. In some embodiment, known methods, structures
and technologies are not illustrated in detail so as not to
obscure the understanding of the specification.

[0045] It should be noted that the above embodiments
are merely illustrative of the technical solutions of the
presentdisclosure and are not to be construed as limiting
the present disclosure. Although the present disclosure
has been described in detail with reference to the fore-
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going embodiments, one of ordinary skill in the art will
understand that various modifications, combinations, or
equivalents of some of the technical features described
therein are possible to the technical solutions according
to the above embodiments, all without departing from the
spirit and scope of the embodiments of the present dis-
closure.

Claims

1. A method for manufacturing an organic light emitting
diode (OLED), comprising:

forming an anode, a cathode layer and an inter-
mediate layer interposed between the anode
and the cathode layer in a pixel defining layer;

forming a patterned first organic material layer
on the cathode layer, the first organic material
layer being formed in a pixel light emitting region
of the OLED;

forming a patterned second organic material lay-
er on the first organic material layer using a ma-
terial different from that of the first organic ma-
terial layer, wherein a projection of the first or-
ganic material layer in a direction perpendicular
to a major plane of the OLED overlaps with a
projection of the second organic material layer
in the direction; and

forming an auxiliary electrode on the cathode
layer on which the patterned first organic mate-
rial layer and the patterned second organic ma-
terial layer are formed, wherein a projection of
the auxiliary electrode in the direction perpen-
dicular to the major plane of the OLED does not
overlap with the projections of the first organic
material layer and the second organic material
layer in the direction.

2. The method according to claim 1, wherein the form-
ing a patterned first organic material layer on the
cathode layer comprises: vapor depositing the first
organic material layer on the cathode layer using a
fine metal mask.

3. The method according to claim 1 or 2, wherein the
forming a patterned second organic material layer
on the first organic material layer comprises: vapor
depositing the second organic material layer on the
first organic material layer using a fine metal mask
or an opened mask.

4. The method according to any one of claims 1 to 3,
wherein the forming an auxiliary electrode on the
cathode layer on which the patterned first organic
material layer and the patterned second organic ma-
terial layer are formed comprises: vapor depositing
a material for the auxiliary electrode on the cathode
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layer on which the patterned first organic material
layer and the patterned second organic material lay-
er are formed using an opened mask.

The method according to any one of claims 1 to 4,
wherein the first organic material layer comprises an
organic small molecular material having a refractive
index greater than or equal to 1.8.

The method according to any one of claims 1 to 5,
wherein the second organic material layer comprises
a small molecular silicone material.

The method according to any one of claims 1 to 6,
wherein the auxiliary electrode comprises Ag, Al or
an alloy containing at least one of Ag and Al.

An organic light emitting diode (OLED) comprising:

an anode, a cathode layer and an intermediate
layer interposed between the anode and the
cathode layer in a pixel defining layer;

a patterned first organic material layer on the
cathode layer, the first organic material layer be-
ing formed in a pixel light emitting region of the
OLED;

a patterned second organic material layer on the
first organic material layer, a material of the sec-
ond organic material layer being different from
that of the first organic material layer, wherein a
projection of the first organic material layer in a
direction perpendicular to a major plane of the
OLED overlaps with a projection of the second
organic material layer in the direction; and

an auxiliary electrode on the cathode layer on
which the patterned first organic material layer
and the patterned second organic material layer
are formed, wherein a projection of the auxiliary
electrode in the direction perpendicular to the
major plane of the OLED does not overlap with
the projections of the first organic material layer
and the second organic material layer in the di-
rection.

The OLED according to claim 8, wherein the first
organic material layer comprises an organic small
molecular material having a refractive index greater
than or equal to 1.8.

The OLED according to claim 8 or 9, wherein the
second organic material layer comprises a small mo-
lecular silicone material.

The OLED according to any one of claims 8 to 10,
wherein the auxiliary electrode comprises Ag, Al or

an alloy containing at least one of Ag and Al.

An organic light emitting diode (OLED) display de-
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vice, comprising the OLED according to any one of
claims 8 to 11.
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Forming an anode, a cathode layer and an intermediate layer interposed
between the anode and the cathode layer in a pixel defining layer

~— S102

v

Forming a patterned first organic material layer on the cathode layer, the
first organic material layer being formed in a pixel light emitting region
of the OLED

| —— S104

v

Forming a patterned second organic material layer on the first organic
material layer using a material different from that of the first organic
material layer, wherein a projection of the first organic material layer in
a direction perpendicular to a major plane of the OLED overlaps with a
projection of the second organic material layer in the direction

,—— S106

v

Forming an auxiliary electrode on the cathode layer on which the
pattemed first organic material layer and the patterned second organic
material layer are formed, wherein a projection of the auxiliary electrode
in the direction perpendicular to the major plane of the OLED does not
overlap with the projections of the first organic material layer and the
second organic material layer in the direction

,—— S108

Fig. 1

Fig. 2
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Fig. 5
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Forming an anode, a cathode layer and an intermediate layer interposed
between the anodc and the cathode layer in a pixcl defining layer
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¥

Forming a patterned first organic material layer on the cathode layer, the
first organic material layer being formed in a pixel light cmitting region
of the OLED

¥

Forming a patterned second organic material layer on the first organic
material layer using a matcrial different from that of the first organic
material layer, wherein a projection of the first organic material layer in
a direction perpendicular to a major plane of the OLED overlaps with a
projection of the sccond organic material layer in the direction

——

1

Forming an auxiliary electrode on the cathode layer on which the
pattemed first organic matcrial laycr and the patterned sccond organic
material layer are formed, wherein a projection of the auxiliary electrode
in the direction perpendicular to the major plane of the OLED does not
ovcerlap with the projections of the first organic material layer and the
second organic material layer i the direction
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