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ORGANIC LIGHT EMITTING DISPLAY
PANEL, METHOD FOR MANUFACTURING
THE SAME AND DISPLAY DEVICE
THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application is a National Stage Entry of
PCT/CN2018/089932 filed on Jun. 5, 2018, which claims
the benefit and priority of Chinese Patent Application No.
201710710508.4 filed on Aug. 18, 2017, the disclosures of
which are incorporated by reference herein in their entirety
as part of the present application.

BACKGROUND

[0002] The present disclosure relates to the field of organic
optoelectronics, and in particular, to an organic light emit-
ting display panel, a method for manufacturing the same,
and a display device thereof

[0003] An organic light emitting display (OLED) is a thin
film light emitting device fabricated using an organic semi-
conductor material and driven by a direct current voltage.
The organic light emitting display technology is different
from the conventional LCD display technology. The organic
light emitting display technology does not require a back-
light and uses a very thin organic material coating and a
glass substrate. When a current passes through, these organic
materials emit light. Moreover, the organic light emitting
display screen can be made lighter and thinner, and has the
advantages of large viewing angle, wide color gamut, large
brightness, power saving, and flexible displaying, etc. The
organic light emitting display panel may be classified into a
top emission organic light emitting display panel and a
bottom emission organic light emitting display panel accord-
ing to a direction along which the light is emitted.

[0004] However, the current organic light emitting display
panel, the method for manufacturing the same, and the
display device thereof still need to be improved.

BRIEF DESCRIPTION

[0005] In one aspect of the disclosure, the present disclo-
sure provides an organic light emitting display panel. The
organic light emitting display panel includes a substrate, a
first electrode located on the substrate, a light emitting layer
located on a side of the first electrode away from the
substrate, a second electrode located on a side of the light
emitting layer away from the first electrode, and a polariza-
tion reflective layer located between the substrate and the
first electrode or located on a side of the second electrode
away from the light emitting layer.

[0006] According to an embodiment of the present disclo-
sure, the polarization reflective layer includes a distributed
Bragg reflector and a polarization grating stacked with each
other.

[0007] According to an embodiment of the present disclo-
sure, the distributed Bragg reflector includes a plurality of
sub-layers, the polarization grating consists of at least one of
the sub-layers located on a light exit side of the distributed
Bragg reflector.

[0008] According to an embodiment of the present disclo-
sure, a total number of layers of the plurality of sub-layers
is in a range from 10 to 30.
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[0009] According to an embodiment of the present disclo-
sure, a material of the plurality of sub-layers includes a
compound or a single substance of elements of the same
group.

[0010] According to an embodiment of the present disclo-
sure, the plurality of sub-layers include a first sub-layer and
a second sub-layer that are alternately stacked. A material of
one of the first sub-layer and the second sub-layer includes
silicon nitride, and a material of the other of the first
sub-layer and the second sub-layer includes silicon oxide.
[0011] According to an embodiment of the present disclo-
sure, a thickness of the first sub-layer is in a range from 68
to 73 nm, and a thickness of the second sub-layer is in a
range from 103 to 106 nm.

[0012] According to an embodiment of the present disclo-
sure, a grating period of the polarization grating is in a range
from 198 to 202 nm, a height of the polarization grating is
in a range from 0.9 to 1.1 um, and a duty cycle of the
polarization grating is in a range from 0.5 to 0.7.

[0013] According to an embodiment of the present disclo-
sure, the first electrode is an anode and the second electrode
is a cathode.

[0014] In another aspect of the disclosure, the present
disclosure provides a display device. According to an
embodiment of the present disclosure, the display device
includes the organic light emitting display panel as
described above.

[0015] In another aspect of the present disclosure, the
present disclosure provides a method for manufacturing an
organic light emitting display panel. According to an
embodiment of the present disclosure, the method includes
providing a substrate, forming a first electrode on the
substrate, forming a light emitting layer on a side of the first
electrode away from the substrate, and forming a second
electrode on a side of the light emitting layer away from the
first electrode. The method further includes forming a polar-
ization reflective layer between the substrate and the first
electrode or on a side of the second electrode away from the
light emitting layer.

[0016] According to an embodiment of the present disclo-
sure, the polarization reflective layer includes a distributed
Bragg reflector and a polarization grating stacked with each
other.

[0017] According to an embodiment of the present disclo-
sure, the distributed Bragg reflector includes a plurality of
sub-layers, the polarization grating consists of at least one of
the sub-layers located on a light exit side of the distributed
Bragg reflector.

[0018] According to an embodiment of the present disclo-
sure, forming the polarization reflective layer between the
substrate and the first electrode includes depositing the
plurality of sub-layers on the substrate, so as to form the
distributed Bragg reflector, and forming a plurality of
grooves having the same width and equally spaced apart in
the at least one of the sub-layers on the light exit side of the
distributed Bragg reflector to form the polarization grating.

[0019] According to an embodiment of the present disclo-
sure, forming the polarization reflective layer on a side of the
second electrode away from the light emitting layer includes
forming a first set of sub-layers of the plurality of sub-layers
on the side of the second electrode, forming a plurality of
grooves having the same width and equally spaced apart in
the first set of sub-layers to form the polarization grating,
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and forming a second set of sub-layers on the first set of
sub-layers to form the distributed Bragg reflector.

[0020] According to an embodiment of the present disclo-
sure, the plurality of sub-layers include a first sub-layer and
a second sub-layer that are alternately stacked. A thickness
of the first sub-layer is in a range from 68 to 73 nm, and a
thickness of the second sub-layer is in a range from 103 to
106 nm. A total number of layers of the plurality of sub-
layers is in a range from 10 to 30. A material of one of the
first sub-layer and the second sub-layer includes silicon
nitride, and a material of the other of the first sub-layer and
the second sub-layer includes silicon oxide.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and/or additional aspects and advan-
tages of the present disclosure will become apparent and
readily understood from the description of the embodiments
in conjunction with the following drawings.

[0022] FIG. 1 illustrates a schematic cross-sectional view
of an organic light emitting display panel according to an
embodiment of the present disclosure;

[0023] FIG. 2 illustrates a schematic cross-sectional view
of an organic light emitting display panel according to an
embodiment of the present disclosure;

[0024] FIG. 3 illustrates a schematic cross-sectional view
of a polarization reflective layer according to an embodi-
ment of the present disclosure;

[0025] FIG. 4 illustrates a schematic view of a reflection
principle of a distributed Bragg reflector according to an
embodiment of the present disclosure;

[0026] FIG. 5 illustrates a schematic cross-sectional view
of an organic light emitting display panel according to an
embodiment of the present disclosure;

[0027] FIG. 6 illustrates a schematic cross-sectional view
of an organic light emitting display panel according to an
embodiment of the present disclosure;

[0028] FIG. 7 illustrates a flow chart of a method for
manufacturing an organic light emitting display panel
according to an embodiment of the present disclosure;
[0029] FIG. 8 illustrates a part of the flow chart of a
method for manufacturing an organic light emitting display
panel according to an embodiment of the present disclosure;
and

[0030] FIG. 9 illustrates a part of the flow chart of a
method for manufacturing an organic light emitting display
panel according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0031] The embodiments of the present disclosure are
described in detail below, and the examples of the embodi-
ments are illustrated in the drawings, wherein throughout the
specification, the same or similar reference numerals are
used to refer to the same or similar elements or elements
having the same or similar functions. The embodiments
described below with reference to the accompanying draw-
ings are illustrative, are intended to explain the present
disclosure only, and are not to be construed as limiting.
[0032] The present disclosure is based on the discovery
and recognition of the following facts and problems by the
inventors.

[0033] At present, organic light emitting display panels
often have problems of low brightness and poor light-
emitting quality. The inventors have conducted intensive
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research and a large number of experiments and found that
this is mainly caused by the low emissivity of an anode of
the organic light emitting display panel and the polarization
instability of the light source due to self-luminescence of a
light emitting layer of the organic light emitting display
panel. Taking a top emission organic light emitting display
panel as an example, in order to ensure a high injection
efficiency of holes, the anode of the top emission organic
light emitting display panel generally adopts a material
having a higher work function, such as ITO, etc. However,
the anode of the above organic light emitting display panel
still cannot reflect 100% of the light, which causes a
decrease in external quantum efficiency, and on the other
hand, after the transmitted light entering into the backboard
circuit, the photo-generated carriers are generated in the
circuit, thereby affecting the stability of the circuit.

[0034] Further, the inventors have found that since the
organic light emitting display panel is a self-luminous panel
and the polarization directions of the light sources generated
are different, such that the polarization-stable output light
cannot be obtained, thereby affecting the light-emitting
quality of the panel. In the prior art, in order to improve the
reflectivity of an anode of the top emission organic light
emitting display panel, a combination of ITO/Ag/ITO is
generally used, which has the advantages of high work
function of ITO and high reflectivity of Ag. However, the
inventors have found that, although Ag has a high reflec-
tivity, it can only reach to about 90%, that is, some of the
light is still absorbed or projected into the backboard circuit.
For the organic light emitting display panel, since the
voltage compensation is required, the backboard circuit is
relatively complicated and sensitive, and the photo-gener-
ated carriers generated by the projected light in the back-
board circuit greatly affect the stability of the backboard
circuit, which in turn affects the performance of the panel.
However, in the prior art, in order to solve the problem that
the polarization of the organic light emitting display panel is
unstable, a method of attaching a polarizer to the cover glass
is often employed. The inventors have found that, although
attaching the polarizer to the cover glass can polarize the
emitted light, the adhesion of the polarizer causes an
increase in the thickness of the screen, which is disadvan-
tageous to the heat dissipation of the panel, and which is
contrary to the developing direction of developing the
ultra-thin, integrated and stable electronic product.

[0035] The present disclosure is intended to alleviate or
solve at least one of the above mentioned problems to at
least some extent.

[0036] In one aspect of the disclosure, an organic light
emitting display panel is provided. According to an embodi-
ment of the present disclosure, referring to FIG. 1 and FIG.
2, the organic light emitting display panel includes a sub-
strate 100, a first electrode, a light emitting layer 400, a
second electrode, and a polarization reflective layer 200. The
first electrode is located on the substrate 100. The light
emitting layer 400 is located on a side of the first electrode
away from the substrate 100. The second electrode is located
on a side of the light emitting layer 400 away from the first
electrode. The polarization reflective layer 200 is located
between the substrate 100 and the first electrode (as shown
in FIG. 1), or the polarization reflective layer 200 is located
on a side of the second electrode away from the light
emitting layer 400 (as shown in FIG. 2). According to an
embodiment of the present disclosure, the first electrode
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may be an anode 300 and the second electrode may be a
cathode 500. Therefore, the reflectivity of the electrode of
the organic light emitting display panel can be improved, the
brightness and stability of the panel can be improved, and
the polarization characteristics of the output light of the
panel can be improved, thereby improving the light-emitting
quality of the panel.

[0037] Hereinafter, each structure of the organic light
emitting display panel will be described in detail according
to a specific embodiment of the present disclosure.

[0038] Here, the type of the organic light emitting display
panel is not particularly limited, and those skilled in the art
can design according to specific conditions. For example,
according to an embodiment of the present disclosure, the
organic light emitting display panel may be a top emission
organic light emitting display panel. As shown in FIG. 1, the
polarization reflective layer 200 is located between the
substrate 100 and the anode 300. According to another
embodiment of the present disclosure, the organic light
emitting display panel may also be a bottom emission
organic light emitting display panel. As shown in FIG. 2, the
polarization reflective layer 200 is located on a side of the
cathode 500 away from the light-emitting layer 400.
[0039] Here, a material of the substrate is not particularly
limited, and those skilled in the art can select and design
according to specific conditions. For example, according to
an embodiment of the present disclosure, the substrate 100
may be composed of amorphous silicon, and may also be
composed of polycrystalline silicon. According to an
embodiment of the present disclosure, in order to realize the
use of the organic light emitting display panel, it is also
necessary to provide a backboard circuit on the substrate
100, thereby controlling display of the organic light emitting
display panel with the backboard circuit.

[0040] Here, materials of the anode and the cathode are
also not particularly limited as long as the anode material has
a higher work function and the cathode material has a lower
work function, and those skilled in the art can design
according to the specific conditions. For example, according
to an embodiment of the present disclosure, the anode 300
may be composed of [TO/Ag/ITO. Thus, the anode has a
higher hole injection efficiency and a higher reflectivity.
According to an embodiment of the present disclosure, the
cathode 500 may be composed of a Mg/Ag alloy. Thereby,
the cathode has a higher electron injection efficiency.
[0041] In addition, although Ag has a higher reflectivity, it
can only reach to 90%, and ITO has a high transmittance. It
can be understood by those skilled in the art that when the
panel is a top emission organic light emitting display panel,
since the anode 300 is composed of a transparent conductive
material ITO and metal Ag, the overall reflectivity of the
anode is low, and light passing through the anode enters into
the backboard, thereby affecting the stability of the panel.
According to an embodiment of the present disclosure, the
polarization reflective layer 200 is located between the
anode 300 and the substrate 100, such that the light trans-
mitted through the anode 300 can be reflected. In addition,
due to the special structure of the polarization reflective
layer 200, the reflectivity can be up to 99%, thereby improv-
ing the reflectivity and increasing the brightness of the panel.
[0042] According to an embodiment of the present disclo-
sure, referring to FIG. 3, the polarization reflective layer 200
includes a distributed Bragg reflector 210 and a polarization
grating 220 stacked with each other. The distributed Bragg
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reflector 200 includes a plurality of sub-layers. Regarding a
total number of layers of the sub-layers, further design is
required. Those skilled in the art can understand that if the
number of layers of the sub-layers is more, the reflectivity of
the distributed Bragg reflector 210 is higher, but at the same
time, the overall thickness of the panel is increased, which
is contrary to the design concept of ultra-thin panel. If the
number of layers of the sub-layers is less, a high reflectivity
cannot be achieved. Thus, according to an embodiment of
the present disclosure, the total number of layers of the
sub-layers may be in a range from 10 to 30. According to a
specific embodiment of the present disclosure, the total
number of layers of the sub-layers may also be in a range
from 15 to 25. Thereby, the panel is made to have a suitable
thickness while ensuring a high reflectivity.

[0043] According to an embodiment of the present disclo-
sure, the material of the plurality of sub-layers includes a
compound or a single substance of elements of the same
group. Those skilled in the art will appreciate that adjacent
sub-layers are composed of different materials. In the pres-
ent disclosure, “a compound or a single substance of ele-
ments of the same group” means that a compound or a single
substance constituting adjacent two sub-layers contains ele-
ments of the same group. For example, adjacent sub-layers
may be composed of aluminum and gallium arsenide,
respectively, or may be composed of silicon oxide and
silicon nitride, respectively. Thus, a sub-layer of the distrib-
uted Bragg reflectors can be constructed using materials
from a wide variety of sources as described above.

[0044] According to an embodiment of the present disclo-
sure, the selection of the sub-layer material should also take
the quality of the interface between the film layer and the
sub-layer into account. That is, there should be less interface
defects and a higher degree of matching between the film
layer and the sub-layer. It should be noted that the “film
layer” means a film layer as a deposition substrate for the
sub-layer. According to a specific embodiment of the present
disclosure, when the panel is a top emission organic light
emitting display panel, the film layer as a deposition sub-
strate for the sub-layer is the substrate 100. As previously
described, the substrate 100 may be composed of amorphous
silicon or polycrystalline silicon. In order to have a higher
interface quality between the sub-layer and the substrate
100, according to a specific embodiment of the present
disclosure, the sub-layer may be composed of silicon oxide
or silicon nitride.

[0045] According to an embodiment of the present disclo-
sure, the sub-layer may include a first sub-layer 211 and a
second sub-layer 212 that are alternately stacked. Here, the
stacking order of the first sub-layer and the second sub-layer
is not particularly limited, and those skilled in the art can
design according to specific conditions. For example, when
the panel is a top emission organic light emitting display
panel, the first sub-layer 211 may be located on the substrate
100, and the second sub-layer 212 is located on a side of the
first sub-layer 211 away from the substrate 100, and the first
sub-layer 211 and the second sub-layer 212 are alternately
stacked in this order. Alternatively, the second sub-layer 212
may be located on the substrate 100, the first sub-layer 211
may be located on a side of the second sub-layer 212 away
from the substrate 100, and the second sub-layer 212 and the
first sub-layer 211 are alternately stacked in this order.
According to an embodiment of the present disclosure, the
first sub-layer 211 and the second sub-layer 212 may be
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composed of silicon nitride and silicon oxide, respectively.
According to an embodiment of the present disclosure, the
thickness of the first sub-layer may be in a range from 68-73
nm (D1 as shown in FIG. 3), and the thickness of the second
sub-layer may be in a range from 103-106 nm (D2 as shown
in FIG. 3). According to a specific embodiment of the
present disclosure, the thickness of the first sub-layer may be
71.3 nm, and the thickness of the second sub-layer may be
105 nm. Thereby, the distributed Bragg reflector can be
made to have a suitable thickness.

[0046] According to an embodiment of the present disclo-
sure, the principle that the distributed Bragg reflector 210
has a higher reflectivity is as shown in FIG. 4. When a light
is irradiated onto the surface of the sub-layer (for example,
the second sub-layer), the second sub-layer will reflect the
light, which can be referred as the first reflection. A part of
the light not reflected is irradiated to the surface of the first
sub-layer through the second sub-layer. This part of the light
is reflected by the first sub-layer, which can be referred as
the second reflection. Remaining part of the light not be
reflected will be irradiated to the surface of the underlying
second sub-layer through the first sub-layer. This remaining
part of the light will be reflected by the second sub-layer,
which can be referred as the third reflection. As such, the
transmitted light is reflected. According to a specific
embodiment of the present disclosure, the first sub-layer 211
may have a refractive index of 2.0, and the second sub-layer
212 may have a refractive index of 1.35, thereby the
distributed Bragg reflectors, which is formed by alternately
stacking the first sub-layer and the second sub-layer, has a
higher reflectivity.

[0047] According to an embodiment of the present disclo-
sure, the polarization reflective layer 200 includes a polar-
ization grating 220. Referring to FIG. 3, the polarization
grating 220 is composed of at least one sub-layer located on
the light emit side of the distributed Bragg reflector 210.
Thus, a distributed Bragg reflector can be used to form the
polarization grating, thereby saving material. Regarding the
parameters of the polarization grating 220, according to an
embodiment of the present disclosure, the grating period
may be in a range from 198 to 202 nm (d as shown in FIG.
3), and the height may be in a range from 0.9 to 1.1 pm (H
as shown in FIG. 3), the duty cycle may be in a range from
0.5t0 0.7. According to a specific embodiment of the present
disclosure, the grating period of the polarization grating 220
may be 200 nm, the height of which may be 1 um, and the
duty cycle of which may be 0.6. Since the equivalent
refractive index of the exiting light having the polarization
direction perpendicular to the polarization grating 220 is
different from the equivalent refractive index of the exiting
light parallel to the polarization grating 220, the output
external quantum efliciency of the two polarized lights is
different, so that the polarization stability of the panel can be
improved.

[0048] FIGS. 5 and 6 illustrate schematic cross-sectional
views respectively corresponding to FIGS. 1 and 2 when the
polarization reflective layer includes the distributed Bragg
reflector and the polarization grating stacked with each
other, respectively.

[0049] It can be understood by those skilled in the art that,
in order to obtain a better display effect of the organic light
emitting display panel, the organic light emitting display
panel may further include a hole transport layer and a hole
injection layer, an electron transport layer and an electron
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injection layer, and a cover glass, etc. The hole transport
layer and the hole injection layer are located between the
anode and the light emitting layer, and the electron transport
layer and the electron injection layer are located between the
light emitting layer and the cathode, so as to ensure injection
and transport of holes and electrons. A cover glass is located
on a side of the cathode away from the light emitting layer,
and is connected by a sealant to encapsulate the panel.
[0050] In another aspect of the present disclosure, a dis-
play device is provided. According to an embodiment of the
present disclosure, the display device includes the organic
light emitting display panel as described above. Thus, this
display device has all of the features and advantages of the
organic light emitting display panel as described above,
which will not be described herein. In general, the display
device has higher brightness and higher light-emitting qual-
ity.

[0051] In another aspect of the present disclosure, a
method for manufacturing an organic light emitting display
panel is provided. According to an embodiment of the
present disclosure, the organic light emitting display panel
manufactured by the method may be the organic light
emitting display panel as described above. Thus, the organic
light emitting display panel manufactured by the method
may have the same features and advantages as those of the
organic light emitting display panel as described above, and
details are not described herein again. According to an
embodiment of the present disclosure, referring to FIG. 7,
the method includes steps S701 to S704.

[0052] S701: providing a substrate.
[0053] S702: forming a first electrode on the substrate.
[0054] According to an embodiment of the present disclo-

sure, in this step, the first electrode is formed on the
substrate. According to an embodiment of the present dis-
closure, the first electrode may be an anode. The materials
of the substrate and the anode have been described in detail
above and will not be described herein. For example,
according to an embodiment of the present disclosure, the
substrate may be composed of amorphous silicon or poly-
crystalline silicon, and the anode may be composed of
ITO/Ag/TTO. According to an embodiment of the present
disclosure, in order to realize the use of the organic light
emitting display panel, it is also required to provide a
backboard circuit on the substrate. Specifically, the back-
board circuit can be obtained by a semiconductor process
such as deposition and photolithography on the substrate.
According to an embodiment of the present disclosure, an
ITO/Ag/TTO layer is deposited on a substrate having a
backboard circuit, to form an anode. Thereby, the display of
the organic light emitting display panel can be controlled by
the backboard circuit.

[0055] S703: forming a light emitting layer on a side of the
first electrode away from the substrate.

[0056] According to an embodiment of the present disclo-
sure, in this step, the light emitting layer is formed on a side
of the first electrode away from the substrate. Specifically,
the organic light emitting material is evaporated on a side of
the anode away from the substrate, to form the light emitting
layer. It can be understood by those skilled in the art that,
before the evaporation of the light emitting layer, a hole
transport layer and a hole injection layer may be formed by
evaporating on a side of the anode away from the substrate.
That is, the hole transport layer and the hole injection layer
are located between the anode and the light emitting layer.
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[0057] S704: forming a second electrode on a side of the
light emitting layer away from the first electrode.

[0058] According to an embodiment of the present disclo-
sure, in this step, the second electrode 1s formed on a side of
the light emitting layer away from the first electrode.
According to an embodiment of the present disclosure, the
second electrode may be a cathode. The material of the
cathode has been described in detail above and will not be
described again here. For example, according to an embodi-
ment of the present disclosure, the cathode may be com-
posed of a Mg/Ag alloy. According to an embodiment of the
present disclosure, a Mg/Ag alloy is sputtered on a side of
the light emitting layer away from the anode, to form the
cathode. It can be understood by those skilled in the art that,
before the sputtering of the cathode, the electron transport
layer and the electron injection layer can be formed by
evaporating on a side of the light emitting layer away from
the anode. That is, the electron transport layer and the
electron injection layer are located between the cathode and
the light emitting layer.

[0059] Further, the method may further include step S705
or step S705'. According to an embodiment of the present
disclosure, when the panel is a bottom emission organic light
emitting display panel, after step S701 and before step S702,
the method further includes step S705, that is, forming a
polarization reflective layer between the substrate and the
first electrode. According to another embodiment of the
present disclosure, after step S704, the method further
includes step S705', that is, when the panel is a top emission
organic light emitting display panel, in step S705', a polar-
ization reflective layer is formed on a side of the second
electrode away from the light emitting layer.

[0060] According to an embodiment of the present disclo-
sure, the polarization reflective layer includes a distributed
Bragg reflector and a polarization grating stacked with each
other.

[0061] According to an embodiment of the present disclo-
sure, the distributed Bragg reflector includes a plurality of
sub-layers. The polarization grating consists of at least one
of the sub-layers located on the light exit side of the
distributed Bragg reflector.

[0062] According to an embodiment of the present disclo-
sure, when the panel is a top emission organic light emitting
display panel, a polarization reflective layer may be formed
on the substrate before the anode is deposited on the
substrate, and the final structure is as shown in FIG. 5.
Referring to FIG. 8, step S705, that is, the step of forming
a polarization reflective layer between the substrate and the
first electrode includes steps S801 and S802.

[0063] S801: forming a distributed Bragg reflector.
[0064] According to an embodiment of the present disclo-
sure, in this step, the distributed Bragg reflector is formed.
According to an embodiment of the present disclosure, a
plurality of sub-layers are deposited to form a distributed
Bragg reflector. According to a specific embodiment of the
present disclosure, the distributed Bragg reflector includes a
first sub-layer and a second sub-layer that are alternately
stacked. That is, the plurality of sub-layers include the first
sub-layer and the second sub-layer that are alternately
stacked. According to an embodiment of the present disclo-
sure, the first sub-layer has a thickness in a range from 68 to
73 nm, and the second sub-layer has a thickness in a range
from 103 to 106 nm. According to a specific embodiment of
the present disclosure, the thickness of the first sub-layer
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may be 71.3 nm, and the thickness of the second sub-layer
may be 105 nm. Here, the type of deposition is not particu-
larly limited. For example, according to an embodiment of
the present disclosure, PECVD deposition method may be
employed. Here, the number of layers of the sub-layers has
been described in detail above, and will not be described
herein. For example, according to an embodiment of the
present disclosure, the total number of layers of the first
sub-layer and the second sub-layer may be in a range from
10 to 30. According to a specific embodiment of the present
disclosure, the total number of layers of the first sub-layer
and the second sub-layer may also be in a range from 15 to
25 layers. Thereby, the panel is made to have a suitable
thickness while ensuring a higher reflectivity. Here, the
materials and the setting order of the first sub-layer and the
second sub-layer are also described in detail above, and are
not described herein again. For example, according to an
embodiment of the present disclosure, one of the first
sub-layer and the second sub-layer may be composed of
silicon nitride, and the other of the first sub-layer and the
second sub-layer may be composed of silicon oxide.
Thereby, the distributed Bragg reflector can be obtained by
a simple production process.

[0065] S802: forming a polarization grating.

[0066] According to an embodiment of the present disclo-
sure, in this step, the polarization grating is formed. Accord-
ing to an embodiment of the present disclosure, the polar-
ization grating is formed using at least one of the sub-layers
on the light emit side of the distributed Bragg reflector.
Specifically, at least one of the sub-layers on the light emit
side of the distributed Bragg reflector is etched to form a
plurality of grooves having the same width and equally
spaced apart, to form a polarization grating. According to an
embodiment of the present disclosure, the number of layers
of the sub-layers to be etched needs to be determined
according to the thickness of each sub-layer and the height
of the polarization grating. Here, the type of etching is not
particularly limited. For example, in accordance with an
embodiment of the present disclosure, ion beam assisted
radical etching may be employed. Here, the parameters of
the polarization grating have been described in detail above,
and are not described herein again. For example, according
to a specific embodiment of the present disclosure, a grating
period of the polarization grating may be 200 nm, the height
of the polarization grating may be 1 um, and the duty cycle
of the polarization grating may be 0.6. Thereby, the polar-
ization grating can be formed based on the distributed Bragg
reflector, which saves cost.

[0067] According to another embodiment of the present
disclosure, when the panel is a bottom emission organic light
emitting display panel, after the display structure is manu-
factured, a polarization reflective layer is formed directly on
a side of the cathode away from the light emitting layer, and
the final structure is as shown in FIG. 6. Referring to FIG.
9, step S705', that is, the step of forming the polarization
reflective layer on a side of the second electrode away from
the light emitting layer includes steps S901 to S902.
[0068] Instep S901, a first set of sub-layers of the plurality
of sub-layers is formed on a side of the second electrode. In
step S902, a plurality of grooves having the same width and
equally spaced apart are formed in the first set of sub-layers
to form the polarization grating. In step S903, a second set
of sub-layers is formed on the first set of sub-layers to form
the distributed Bragg reflector.
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[0069] According to a specific embodiment of the present
disclosure, the first set of sub-layers and the second set of
sub-layers both include a first sub-layer and a second
sub-layer that are alternately stacked. The thicknesses of the
first and second sub-layers are as described above and will
not be described herein. The number of layers of the first and
second sub-layers has been described in detail above and
will not be described herein. The method for forming the
first set and second set of sub-layers includes deposition.
Here, the type of deposition is not particularly limited. For
example, according to an embodiment of the present dis-
closure, PECVD deposition may be employed. Here, the
materials and the setting order of the first sub-layer and the
second sub-layer are also described in detail above, and are
not described herein again.
[0070] Forming the polarization grating specifically
includes etching the first set of sub-layers to form a plurality
of grooves having the same width and equally spaced apart.
According to an embodiment of the present disclosure, the
number of layers of the sub-layers to be etched needs to be
determined according to the thickness of each sub-layer and
the height of the polarization grating. Here, the type of
etching is as described above, and the parameters of the
polarization grating have been described in detail above, and
are not described herein again.
[0071] In the description of the present disclosure, the
orientation or position indicated by the terms “upper”,
“lower” and the like is based on the orientation or position
shown in the drawings, and is merely for the convenience of
describing the present disclosure and does not require that
the disclosure must be constructed and operated in particular
orientation, thus which cannot be understood as a limit to the
present disclosure.
[0072] In the description of the present specification, the
description referring to the terms “one embodiment”,
“another embodiment” or the like means that the specific
features, structures, materials, or characteristics described in
combination with the embodiments are included in at least
one embodiment of the present disclosure. In the present
specification, the schematic representation of the above
terms is not necessarily directed to the same embodiment or
example. Furthermore, the particular features, structures,
materials, or characteristics described may be combined in
a suitable manner in any one or more embodiments or
examples. In addition, various embodiments or examples
described in the specification and features of various
embodiments or examples may be combined without con-
tradictory conditions. In addition, it should be noted that, in
the present specification, the terms “first” and “second” are
used for descriptive purposes only, and are not to be con-
strued as indicating or implying a relative importance or
implicitly indicate the number of technical features indi-
cated.
[0073] While the embodiments of the present disclosure
have been shown and described above, it can be understood
that the foregoing embodiments are illustrative and are not
to be construed as a limit to the scope of the disclosure. The
embodiments can be changed, revised, replaced, and modi-
fied.

1. An organic light emitting display panel comprising:

a substrate;

a first electrode located on the substrate;

a light emitting layer located on a side of the first

electrode away from the substrate;
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a second electrode located on a side of the light emitting

layer away from the first electrode; and

a polarization reflective layer located between the sub-

strate and the first electrode or located on a side of the
second electrode away from the light emitting layer.

2. The organic light emitting display panel according to
claim 1, wherein the polarization reflective layer comprises
a distributed Bragg reflector and a polarization grating
which are stacked with each other.

3. The organic light emitting display panel according to
claim 2, wherein the distributed Bragg reflector comprises a
plurality of sub-layers, and wherein the polarization grating
consists of at least one of the sub-layers located on a light
exit side of the distributed Bragg reflector.

4. The organic light emitting display panel according to
claim 3, wherein a total number of layers of the plurality of
sub-layers is in a range from 10 to 30.

5. The organic light emitting display panel according to
claim 3, wherein a material of the plurality of sub-layers
comprises one of a compound and a single substance of
elements of the same group.

6. The organic light emitting display panel according to
claim 3, wherein the plurality of sub-layers comprise a first
sub-layer and a second sub-layer that are alternately stacked,

wherein a material of one of the first sub-layer and the

second sub-layer comprises silicon nitride, and wherein
a material of the other of the first sub-layer and the
second sub-layer comprises silicon oxide.

7. The organic light emitting display panel according to
claim 6, wherein a thickness of the first sub-layer is in a
range from 68 to 73 nm, and wherein a thickness of the
second sub-layer is in a range from 103 to 106 nm.

8. The organic light emitting display panel according to
claim 2, wherein a grating period of the polarization grating
is in a range from 198 to 202 nm, wherein a height of the
polarization grating is in a range from 0.9 to 1.1 um, and
wherein a duty cycle of the polarization grating is in a range
from 0.5 to 0.7.

9. The organic light emitting display panel according to
claim 1, wherein the first electrode is an anode and the
second electrode is a cathode.

10. A display device comprising the organic light emitting
display panel according to claim 1.

11. A method for manufacturing an organic light emitting
display panel, the method comprising:

providing a substrate;

forming a first electrode on the substrate;

forming a light emitting layer on a side of the first

electrode away from the substrate; and

forming a second electrode on a side of the light emitting

layer away from the first electrode,

wherein the method further comprises forming a polar-

ization reflective layer between the substrate and the
first electrode or on a side of the second electrode away
from the light emitting layer.

12. The method according to claim 11, wherein the
polarization reflective layer comprises a distributed Bragg
reflector and a polarization grating stacked with each other.

13. The method according to claim 12, wherein the
distributed Bragg reflector comprises a plurality of sub-
layers, and wherein the polarization grating consists of at
least one of the sub-layers located on a light exit side of the
distributed Bragg reflector.
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14. The method according to claim 13, wherein forming
the polarization reflective layer between the substrate and
the first electrode comprises:
depositing the plurality of sub-layers on the substrate, so
as to form the distributed Bragg reflector; and

forming a plurality of grooves having the same width and
equally spaced apart in the at least one of the sub-layers
on the light exit side of the distributed Bragg reflector
to form the polarization grating.

15. The method according to claim 13, wherein forming
the polarization reflective layer on a side of the second
electrode away from the light emitting layer comprises:

forming a first set of sub-layers of the plurality of sub-
layers on the side of the second electrode;

forming a plurality of grooves having the same width and
equally spaced apart in the first set of sub-layers to form
the polarization grating; and

forming a second set of sub-layers on the first set of
sub-layers to form the distributed Bragg reflector.
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16. The method according to claim 13, wherein the
plurality of sub-layers comprise a first sub-layer and a
second sub-layer that are alternately stacked,

wherein a thickness of the first sub-layer is in a range from

68 to 73 nm, and wherein a thickness of the second
sub-layer is in a range from 103 to 106 nm,

wherein a total number of layers of the plurality of

sub-layers is in a range from 10 to 30, and

wherein a material of one of the first sub-layer and the

second sub-layer comprises silicon nitride, and wherein
a material of the other of the first sub-layer and the
second sub-layer comprises silicon oxide.

17. A display device comprising the organic light emitting
display panel according to claim 2.

18. A display device comprising the organic light emitting
display panel according to claim 3.

19. A display device comprising the organic light emitting
display panel according to claim 4.

20. A display device comprising the organic light emitting
display panel according to claim 5.
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