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(57) ABSTRACT

An organic light-emitting diode (OLED) package structure,
and an OLED display panel and a method for manufacturing
same are provided. The OLED package structure includes a
packaging unit and a polarizing layer. The packaging unit
includes a first packaging layer, a second packaging layer,
and a protective layer. The polarizing layer includes a first
sub polarizing layer and a second sub polarizing layer. The
first sub polarizing layer is disposed between an OLED
substrate and the first packaging layer, and the second sub
polarizing layer is disposed between the first packaging
layer and the second packaging layer.
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ORGANIC LIGHT-EMITTING DIODE
(OLED) PACKAGE STRUCTURE, AND OLED
DISPLAY PANEL AND A METHOD FOR
MANUFACTURING THE SAME

FIELD OF INVENTION

[0001] The present disclosure relates to the display field,
and specifically to an organic light-emitting diode (OLED)
package structure, and an OLED display panel and a method
for manufacturing the same.

BACKGROUND OF INVENTION

[0002] Self-illumination of an organic light-emitting diode
(OLED) display panel during display is easily interfered by
ambient light. To effectively resist the interference of the
ambient light to the self-illumination of the OLED display
panel, a circular polarizer is attached to a module of the
OLED display panel. Emission of the ambient light is
reduced in combination with a linear polarizer and a %
wavelength phase film, thereby improving display contrast
of the OLED display panel.

[0003] Referring to FIG. 1, an OLED display panel
sequentially includes a base 11, an array substrate 12, an
OLED light-emitting layer 13, a packaging film 14, a touch
panel 15, a circular polarizer 16, an optical clear adhesive
17, and a cover 18. The circular polarizer 16 is positioned
between the touch panel 15 and the optical clear adhesive
17.

[0004] FIG. 2 illustrates a specific structure of the circular
polarizer. The OLED display panel sequentially includes a
release film 121, a phase retarder 162, an adhesive 163, a
protective film 164, a polarizing matrix 165, a protective
film 164, and a surface protective film 166 that are stacked.
Stretching is performed after dyeing using dichroic organic
dyestuff, to form a polarization function. A protective film
164 is attached to each of upper and lower sides of the
polarizing matrix 165. The protective film 164 is formed
using a triacetate (TAC) material having high strength, good
transmittance, and good damp heat resistance. A circular
polarization function is implemented by the phase retarder
162. Linear polarization is converted into circular polariza-
tion through %4 wavelength phase retardation.

[0005] It is time-consuming to attach the current polarizer
16, and it is difficult to lighten and thin the polarizer 16.
Therefore, how to make a polarizer ultra-thin and even
cancel the polarizer is a big challenge.

SUMMARY OF INVENTION

[0006] The present disclosure provides an OLED package
structure, and an organic light-emitting diode (OLED) dis-
play panel and a method for manufacturing the same, to
resolve a problem that it is time-consuming to attach a
polarizer in the current OLED display panel, and it is
difficult to thin the polarizer.

[0007] According to an aspect of the present disclosure, an
OLED package structure is provided. The OLED package
structure includes a packaging unit and a polarizing layer
disposed in the packaging unit.

[0008] The packaging unit includes a first packaging layer,
a second packaging layer, and a protective layer.

[0009] The polarizing layer includes a first sub polarizing
layer and a second sub polarizing layer.
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[0010] The first sub polarizing layer is disposed between
an OLED substrate and the first packaging layer, and the
second sub polarizing layer is disposed between the first
packaging layer and the second packaging layer.

[0011] According to an embodiment of the present disclo-
sure, each of the first sub polarizing layer and the second sub
polarizing layer includes an organic photosensitive layer and
a dye molecule layer that are stacked.

[0012] The first sub polarizing layer is opposite to and
parallel to the second sub polarizing layer.

[0013] According to an embodiment of the present disclo-
sure, the organic photosensitive layer is formed using a
photo-alignable organic material.

[0014] According to an embodiment of the present disclo-
sure, the dye molecule layer is formed using a dichroic dye
molecule material.

[0015] According to an embodiment of the present disclo-
sure, the first sub polarizing layer is a ¥4 wavelength phase
retardation layer, and the second sub polarizing layer is a
linear polarizing layer.

[0016] An angle between projection patterns of a trans-
mission axis of the linear polarizing layer and a fast axis of
the Y4 wavelength phase retardation layer on a same pro-
jection plane is 45°.

[0017] According to another aspect of the present inven-
tion, a method for manufacturing an OLED display panel is
provided. The method includes:

[0018] step S10: providing an OLED substrate, and form-
ing a first sub polarizing layer above the OLED substrate;
[0019] step S20: forming a first packaging layer above the
first sub polarizing layer;

[0020] step S30: forming a second sub polarizing layer
above the first packaging layer;

[0021] step S40: forming a second packaging layer above
the second sub polarizing layer; and

[0022] step S50: forming a protective layer above the
second packaging layer.

[0023] Each of'the first sub polarizing layer and the second
sub polarizing layer includes an organic photosensitive layer
and a dye molecule layer that are stacked.

[0024] According to an embodiment of the present disclo-
sure, the first packaging layer and the second packaging
layer are inorganic layers, and the protective layer is an
organic layer.

[0025] According to an embodiment of the present disclo-
sure, the step S10 specifically includes: providing an OLED
substrate, forming the organic photosensitive layer on the
OLED substrate, forming the dye molecule layer on a
surface of the organic photosensitive layer, and performing
a photo-alignment process to the organic photosensitive
layer and the dye molecule layer, to form the first sub
polarizing layer.

[0026] According to an embodiment of the present disclo-
sure, the organic layer, the organic photosensitive layer, and
the dye molecule layer are all formed using a thin film
technology.

[0027] According to an embodiment of the present disclo-
sure, the first sub polarizing layer is opposite to and parallel
to the second sub polarizing layer.

[0028] According to an embodiment of the present disclo-
sure, the organic photosensitive layer is formed using a
photo-alignable organic material.
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[0029] According to an embodiment of the present disclo-
sure, the dye molecule layer is formed using a dichroic dye
molecule material.

[0030] According to an embodiment of the present disclo-
sure, the first sub polarizing layer is a ¥4 wavelength phase
retardation layer, and the second sub polarizing layer is a
linear polarizing layer.

[0031] An angle between projection patterns of a trans-
mission axis of the linear polarizing layer and a fast axis of
the %4 wavelength phase retardation layer on a same pro-
jection plane is 45°.

[0032] According to an embodiment of the present disclo-
sure, the OLED display panel further includes at least one
composite layer, and the composite layer includes an organic
layer and an inorganic layer that are stacked.

[0033] The composite layer is disposed between the
OLED substrate and the protective layer.

[0034] According to still another aspect of the present
invention, an OLED display panel is provided. The OLED
display panel includes an OLED substrate, a packaging unit
disposed on the OLED substrate, and a polarizing layer
disposed in the packaging unit.

[0035] The packaging unit includes a first packaging layer,
a second packaging layer, and a protective layer;

[0036] The polarizing layer includes a first sub polarizing
layer and a second sub polarizing layer.

[0037] The first sub polarizing layer is disposed between
the OLED substrate and the first packaging layer, and the
second sub polarizing layer is disposed between the first
packaging layer and the second packaging layer.

[0038] According to an embodiment of the present disclo-
sure, the first sub polarizing layer is opposite to and parallel
to the second sub polarizing layer.

[0039] Each of the first sub polarizing layer and the second
sub polarizing layer includes an organic photosensitive layer
and a dye molecule layer that are stacked.

[0040] According to an embodiment of the present disclo-
sure, the organic photosensitive layer is formed using a
photo-alignable organic material.

[0041] According to an embodiment of the present disclo-
sure, the dye molecule layer is formed using a dichroic dye
molecule material.

[0042] According to an embodiment of the present disclo-
sure, the first sub polarizing layer is a ¥4 wavelength phase
retardation layer, and the second sub polarizing layer is a
linear polarizing layer.

[0043] An angle between projection patterns of a trans-
mission axis of the linear polarizing layer and a fast axis of
the %4 wavelength phase retardation layer on a same pro-
jection plane is 45°.

[0044] According to an embodiment of the present disclo-
sure, the OLED display panel further includes at least one
composite layer, and the composite layer includes an organic
layer and an inorganic layer that are stacked.

[0045] The composite layer is disposed between the
OLED substrate and the protective layer.

[0046] In the present disclosure, an OLED package struc-
ture having a polarizing property is designed, such that a
polarizing layer is compatible with a packaging unit, and on
the premise that a process of attaching a circular polarizer is
omitted, manufacturing and attachment of the polarizing
layer can be simplified, and the polarizing layer can be
ultra-thin.
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BRIEF DESCRIPTION OF DRAWINGS

[0047] To describe the technical solutions in the embodi-
ments or in the prior art more clearly, the following briefly
describes the accompanying drawings required for describ-
ing the embodiments or the prior art. Apparently, the accom-
panying drawings in the following description show merely
some embodiments of the present invention, and a person of
ordinary skill in the art may still derive other drawings from
these accompanying drawings without creative efforts.
[0048] FIG. 1 is a schematic diagram of a structure of an
organic light-emitting diode (OLED) display panel in the
prior art.

[0049] FIG. 2 is a schematic diagram of a structure of a
circular polarizer in the prior art.

[0050] FIG. 3 is a schematic diagram of a structure of an
OLED package structure according to an embodiment of the
present disclosure.

[0051] FIG. 4 is a schematic diagram of a structure of a
first sub polarizer in an OLED package structure according
to an embodiment of the present disclosure.

[0052] FIG. 5 is a schematic diagram of a structure of a
second sub polarizer in an OLED package structure accord-
ing to an embodiment of the present disclosure.

[0053] FIG. 6 is a schematic diagram of a structure of a
polarization principle of an OLED package structure accord-
ing to an embodiment of the present disclosure.

[0054] FIG. 7 is a schematic flowchart of a method for
manufacturing an OLED display panel according to an
embodiment of the present disclosure.

[0055] FIG. 8 is a schematic diagram of a structure of an
OLED display panel according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0056] The following embodiments are described with
reference to the accompanying drawings, and are used to
exemplify specific embodiments for implementation of the
present disclosure. Terms about directions mentioned in the
present disclosure, such as “on”, “below”, “front”, “back”,
“left”, “right”, “in”, “out”, and “side surface” merely refer to
directions in the accompanying drawings. Therefore, the
used terms about directions are used to describe and under-
stand the present disclosure, and are not intended to limit the
present disclosure. In the figures, units having similar struc-
tures are represented using a same reference number.
[0057] The present disclosure provides an organic light-
emitting diode (OLED) package structure, and an OLED
display panel and a method for manufacturing the same. In
view of a problem that it is time-consuming to attach a
polarizer in the current OLED display panel, and it is
difficult to thin the polarizer, embodiments can overcome the
disadvantage.

[0058] The present disclosure is further described below
with reference to the accompanying drawings and specific
embodiments.

[0059] FIG. 3 is a schematic diagram of a structure of an
OLED package structure according to an embodiment of the
present disclosure.

[0060] The embodiment of the present disclosure provides
an OLED package structure 21 including a packaging umt
212 and a polarizing layer 211 disposed in the packaging
unit.
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[0061] The packaging unit includes a first packaging layer
2121, a second packaging layer 2122, and a protective layer
2123. Generally, the first packaging layer 2121 and the
second packaging layer 2122 are inorganic layers, and the
protective layer is an organic layer.

[0062] In an embodiment, the inorganic layer has rela-
tively good performance of blocking water and oxygen.
Therefore, the inorganic layer in the OLED package struc-
ture is configured to block external water and oxygen.
[0063] The polarizing layer 211 includes a first sub polar-
izing layer 2111 and a second sub polarizing layer 2112.
[0064] In an embodiment, the first sub polarizing layer
2111 is disposed between an OLED substrate and the first
packaging layer 2121, and the second sub polarizing layer
2112 is disposed between the first packaging layer 2121 and
the second packaging layer 2122.

[0065] Inanembodiment, the OLED package structure 21
is disposed above the OLED substrate.

[0066] FIG. 4 is a schematic diagram of a structure of a
first sub polarizer in an OLED package structure according
to an embodiment of the present disclosure.

[0067] FIG. 5 is a schematic diagram of a structure of a
second sub polarizer in an OLED package structure accord-
ing to an embodiment of the present disclosure.

[0068] In an embodiment, the first sub polarizing layer
2111 includes an organic photosensitive layer 2111a and a
dye molecule layer 21115 that are stacked. The second sub
polarizing layer 2112 includes an organic photosensitive
layer 21124 and a dye molecule layer 21125 that are stacked.
[0069] To be specific, the first sub polarizing layer 2111
and the second sub polarizing layer 2112 have a same
structure, but have different functions in the package struc-
ture.

[0070] During preparation of the organic photosensitive
layer 21124 and the dye molecule layer 21125, a photo-
alignment process requires to be performed on an organic
photosensitive material and a dye molecule material, to
respectively form the organic photosensitive layer 2112a
and the dye molecule layer 2112b.

[0071] In anembodiment, the organic photosensitive layer
is formed using a photo-alignable organic material.

[0072] In an embodiment, the dye molecule layer is
formed using a dichroic dye molecule material.

[0073] The first sub polarizing layer 2111 is opposite to
and parallel to the second sub polarizing layer 2112.
[0074] Inthe present disclosure, an original circular polar-
izer is replaced by the organic photosensitive layer and the
dye molecule layer, and a conventional polarizing matrix
stretching process is replaced by the photo-alignment pro-
cess.

[0075] In an embodiment, after the dye molecule layer is
adsorbed by the organic photosensitive layer, dye molecules
are arranged in a particular direction through photo-align-
ment, to form conductive long chains. Electrons having
conductivity in the dye molecules can move along the long
chains. During exposure to light, an electric vector vibration
of an optical wave along a direction of the long chain is
strongly adsorbed, and an electric vector vibration perpen-
dicular to the direction of the long chain is not adsorbed and
the optical wave can pass. In this way, transmission light
forms polarized light.

[0076] In an embodiment, the first sub polarizing layer
2111 is a Y4 wavelength phase retardation layer, and the
second sub polarizing layer 2112 is a linear polarizing layer.
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[0077] In an embodiment, an angle between projection
patterns of a transmission axis of the linear polarizing layer
and a fast axis of the %4 wavelength phase retardation layer
on a same projection plane is 45°.

[0078] For a schematic diagram of polarization principle
of the OLED package structure, refer to FIG. 6.

[0079] It is assumed that, the transmission axis of the
linear polarizing layer is in a direction of 0°, and the fast axis
of the V4 wavelength phase retardation layer is in a direction
of 45°. After external light arrives at the OLED package
structure, the light first passes through the linear polarizing
layer and the phase retardation layer and then is converted
into left-handed circular polarized light. After the light is
reflected by a high reflection interface of the OLED sub-
strate, right-handed circular polarized light is formed, and
after the light passes through the phase retardation layer
again, the light is converted into light of 90°. In this way, the
light is perpendicular to a transmission direction of the linear
polarizing layer and cannot be emitted, thereby achieving an
effect of reducing interference from ambient light and
improving contrast.

[0080] In an embodiment, the OLED package structure
further includes at least one composite layer, and the com-
posite layer includes an organic layer and an inorganic layer
that are stacked.

[0081] In an embodiment, the composite layer is disposed
between the OLED substrate and the protective layer. Based
on a manner of adding the composite layer, an effect of
blocking water and oxygen by the OLED package structure
can be improved.

[0082] FIG. 7 is a schematic flowchart of a method for
manufacturing an OLED display panel according to an
embodiment of the present disclosure.

[0083] According to another aspect of the present disclo-
sure, a method for manufacturing an OLED display panel is
further provided. The method includes the following steps:
[0084] Step S10: Provide an OLED substrate, and form a
first sub polarizing layer above the OLED substrate.
[0085] Step S20: Form a first packaging layer above the
first sub polarizing layer.

[0086] Step S30: Form a second sub polarizing layer
above the first packaging layer.

[0087] Step S40: Form a second packaging layer above the
second sub polarizing layer.

[0088] Step S50: Form a protective layer above the second
packaging layer.

[0089] In an embodiment, each of the first sub polarizing
layer and the second sub polarizing layer includes an organic
photosensitive layer and a dye molecule layer that are
stacked.

[0090] In an embodiment, the first packaging layer and the
second packaging layer are inorganic layers, and the pro-
tective layer is an organic layer.

[0091] The step S10 includes: providing an OLED sub-
strate, forming the organic photosensitive layer on the
OLED substrate, forming the dye molecule layer on a
surface of the organic photosensitive layer, and performing
a photo-alignment process to the organic photosensitive
layer and the dye molecule layer, to form the first sub
polarizing layer.

[0092] The organic layer, the organic photosensitive layer,
and the dye molecule layer are all formed using a thin film
technology.
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[0093] 1Inanembodiment, an OLED flexible display panel
includes an OLELD package structure. A first packaging
layer, a second packaging layer, and an organic layer in the
OLED package structure are formed using a thin film
technology. The organic layer is formed using an ink-jet
printing technology or a silk-screen printing technology. The
first packaging layer and the second packaging layer may be
formed using at least one of a pulsed laser deposition
technology or an atomic layer deposition technology.
[0094] The organic photosensitive layer and the dye mol-
ecule layer are both organic compounds. Therefore, the
organic photosensitive layer and the dye molecule layer may
be formed using an organic thin film technology, and have
good compatibility with a thin film process of the OLED
package structure. In the present disclosure, in the OLED
display panel, there is no process of attaching a circular
polarizer. Therefore, processes of the OLED display panel
can be reduced, thereby improving production efficiency of
the OLED display panel. In addition, a thin film preparation
technology can greatly reduce the thickness of the polarizing
layer, and greatly widen application space of the OLED
display panel.

[0095] In an embodiment, a specific step of the step S30
is similar to a specific step of the step S10. For a specific
principle, refer to descriptions of the step S10, and details
are not described herein again.

[0096] FIG. 8 is a schematic diagram of a structure of an
OLED display panel according to an embodiment of the
present disclosure.

[0097] According to still another aspect of the present
disclosure, an OLED display panel 2 is further provided. The
OLED display panel 2 includes an OLED substrate 22, a
packaging unit disposed on the OLED substrate 22, and a
polarizing layer disposed in the packaging unit.

[0098] The packaging unit includes a first packaging layer
2121, a second packaging layer 2122, and a protective layer
2123.

[0099] The polarizing layer includes a first sub polarizing
layer 2111 and a second sub polarizing layer 2112.

[0100] The first sub polarizing layer 2111 is disposed
between the OLED substrate 22 and the first packaging layer
2121, and the second sub polarizing layer 2112 is disposed
in the first packaging layer 2121.

[0101] The package structure in the OLED display panel
and the OLED package structure have a same structure. For
a working principle of the package structure in the OLED
display panel, refer to a working principle of the OLED
package structure, and details are not described herein again.

[0102] In the present disclosure, an OLED package struc-
ture having a polarizing property is designed, such that a
polarizing layer is compatible with a packaging unit, and on
the premise that a process of attaching a circular polarizer is
omitted, manufacturing and attachment of the polarizing
layer can be simplified, and the polarizing layer can be
ultra-thin.

[0103] In conclusion, the present disclosure has been
disclosed above through preferred embodiments. However,
the preferred embodiments are not intended to limit the
present disclosure, and a person of ordinary skill in the art
can make various modifications and improvements without
departing from the spirit and scope of the present disclosure.
Therefore, the protection scope of the present disclosure
should be subject to the scope defined by the claims.
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What is claimed is:

1. An organic light-emitting diode (OLED) package struc-
ture, comprising a packaging unit and a polarizing layer
disposed in the packaging unit, wherein

the packaging unit comprises a first packaging layer, a

second packaging layer, and a protective layer;

the polarizing layer comprises a first sub polarizing layer

and a second sub polarizing layer; and

the first sub polarizing layer is disposed between an

OLED substrate and the first packaging layer, and the
second sub polarizing layer is disposed between the
first packaging layer and the second packaging layer.

2. The OLED package structure as claimed in claim 1,
wherein each of the first sub polarizing layer and the second
sub polarizing layer comprises an organic photosensitive
layer and a dye molecule layer that are stacked; and

the first sub polarizing layer is opposite to and parallel to

the second sub polarizing layer.

3. The OLED package structure as claimed in claim 2,
wherein the organic photosensitive layer is formed using a
photo-alignable organic material.

4. The OLED package structure as claimed in claim 2,
wherein the dye molecule layer is formed using a dichroic
dye molecule material.

5. The OLED package structure as claimed in claim 2,
wherein the first sub polarizing layer is a % wavelength
phase retardation layer, and the second sub polarizing layer
is a linear polarizing layer; and

an angle between projection patterns of a transmission

axis of the linear polarizing layer and a fast axis of the
Y4 wavelength phase retardation layer on a same pro-
jection plane is 45°.

6. A method for manufacturing an organic light-emitting
diode (OLED) display panel, comprising;

step S10: providing an OLED substrate, and forming a

first sub polarizing layer above the OLED substrate;
step S20: forming a first packaging layer above the first
sub polarizing layer;

step S30: forming a second sub polarizing layer above the

first packaging layer;

step S40: forming a second packaging layer above the

second sub polarizing layer; and

step S50: forming a protective layer above the second

packaging layer, wherein

each of the first sub polarizing layer and the second sub

polarizing layer comprises an organic photosensitive
layer and a dye molecule layer that are stacked.

7. The method for manufacturing an OLED display panel
as claimed in claim 6, wherein the first packaging layer and
the second packaging layer are inorganic layers, and the
protective layer is an organic layer.

8. The method for manufacturing an OLED display panel
as claimed in claim 7, wherein the step S10 comprises:
providing an OLED substrate, forming the organic photo-
sensitive layer on the OLED substrate, forming the dye
molecule layer on a surface of the organic photosensitive
layer, and performing a photo-alignment process to the
organic photosensitive layer and the dye molecule layer, to
form the first sub polarizing layer.

9. The method for manufacturing an OLED display panel
as claimed in claim 8, wherein the organic layer, the organic
photosensitive layer, and the dye molecule layer are all
formed using a thin film technology.
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10. The method for manufacturing an OLED display
panel as claimed in claim 6, wherein the first sub polarizing
layer is opposite to and parallel to the second sub polarizing
layer.

11. The method for manufacturing an OLED display panel
as claimed in claim 6, wherein the organic photosensitive
layer is formed using a photo-alignable organic material.

12. The method for manufacturing an OLED display
panel as claimed in claim 6, wherein the dye molecule layer
is formed using a dichroic dye molecule material.

13. The method for manufacturing an OLED display
panel as claimed in claim 6, wherein the first sub polarizing
layer is a ¥4 wavelength phase retardation layer, and the
second sub polarizing layer is a linear polarizing layer; and

an angle between projection patterns of a transmission

axis of the linear polarizing layer and a fast axis of the
Ys wavelength phase retardation layer on a same pro-
jection plane is 45°.

14. The method for manufacturing an OLED display
panel as claimed in claim 6, wherein the OLED display
panel further comprises at least one composite layer, and the
composite layer comprises an organic layer and an inorganic
layer that are stacked; and

the composite layer is disposed between the OLED sub-

strate and the protective layer.

15. An organic light-emitting diode (OLED) display
panel, comprising an OLED substrate, a packaging unit
disposed on the OLED substrate, and a polarizing layer
disposed in the packaging unit, wherein

the packaging unit comprises a first packaging layer, a

second packaging layer, and a protective layer;

the polarizing layer comprises a first sub polarizing layer

and a second sub polarizing layer; and
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the first sub polarizing layer is disposed between the
OLED substrate and the first packaging layer, and the
second sub polarizing layer is disposed between the
first packaging layer and the second packaging layer.

16. The OLED display panel as claimed in claim 15,
wherein the first sub polarizing layer is opposite to and
parallel to the second sub polarizing layer; and

each of the first sub polarizing layer and the second sub

polarizing layer comprises an organic photosensitive
layer and a dye molecule layer that are stacked.

17. The OLED display panel as claimed in claim 16,
wherein the organic photosensitive layer is formed using a
photo-alignable organic material.

18. The OLED display panel as claimed in claim 16,
wherein the dye molecule layer is formed using a dichroic
dye molecule material.

19. The OLED display panel as claimed in claim 15,
wherein the first sub polarizing layer is a % wavelength
phase retardation layer, and the second sub polarizing layer
is a linear polarizing layer; and

an angle between projection patterns of a transmission

axis of the linear polarizing layer and a fast axis of the
14 wavelength phase retardation layer on a same pro-
jection plane is 45°.

20. The OLED display panel as claimed in claim 15,
wherein the OLED display panel further comprises at least
one composite layer, and the composite layer comprises an
organic layer and an inorganic layer that are stacked; and

the composite layer is disposed between the OLED sub-

strate and the protective layer.
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