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(57) ABSTRACT

An organic light emitting display device is provided, includ-
ing a substrate, an organic light emitting structure, and a

(86) PCT No: PCT/CN2017/076312 display screen. The organic light emitting structure is dis-
§ 371 (c)(D), posed between the substrate and the display screen, for
(2) Date: May 5, 2017 emitting light to the display screen. The display screen
includes an organic photoresist layer, which is doped with
(30) Foreign Application Priority Data nanoparticles, which have a function of refracting light
emitted by the organic light emitting structure toward an
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to the field of dis-
plays, and more particularly to an organic light emitting
display device.

BACKGROUND

[0002] OLED (organic light emitting display) display
technology differs from traditional LCD displays. It is made
without a backlight and uses a very thin organic material
coating and glass substrate. When a current passes through,
this organic material will light up. Moreover, an OLED
display screen can be made lighter and thinner, have a larger
viewing angle, and can significantly save energy. Thus, it is
generally acknowledged by the industry as a display device
provided with the most development potential.

[0003] OLED devices include a top-emission type, a bot-
tom-emission type, and a light-penetrating type according to
the emission scheme. The top-emission type OLED device
emits light from a top electrode side, and its optical radiation
includes three modes: an external mode, where the light is
transmitted to the air, a waveguide mode, where the light is
restricted in the organic material, and a surface plasma
mode, where the light is restricted on a surface of metal and
dielectric. In the existing top-emission type OLED devices,
since the proportion of light in the waveguide mode and the
plasma mode is too high and the proportion of light in the
external mode is too low, the light extraction efficiency is
low.

SUMMARY OF THE DISCLOSURE

[0004] An object of the present disclosure is to provide an
organic light emitting display device, by which the light
extraction efficiency can be increased.

[0005] The present disclosure provides an organic light
emitting display device, including: a substrate, an organic
light emitting structure, and a display screen;

[0006] where the organic light emitting structure is dis-
posed between the substrate and the display screen, and is
used for emitting light to the display screen;

[0007] the display screen includes an organic photoresist
layer, the organic photoresist layer is doped with nanopar-
ticles, which have a function of refracting light emitted by
the organic light emitting structure toward an outside; and
[0008] a mass fraction of the nanoparticles in the organic
photoresist layer is 5%, and a diameter of each nanoparticle
is in a range from 200-400 nm.

[0009] In the organic light emitting display device of the
present disclosure, the nanoparticles are dissolved in the
organic photoresist layer by toluene serving as a solvent.
[0010] In the organic light emitting display device of the
present disclosure, the nanoparticles include titanium diox-
ide.

[0011] In the organic light emitting display device of the
present disclosure, the organic light emitting display also
includes a thin film packaging layer, where the thin film
packaging layer is disposed between the organic light emit-
ting structure and the display screen.

[0012] In the organic light emitting display device of the
present disclosure, the display screen also includes a capaci-
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tance layer, and the capacitance layer is disposed between
the thin film packaging layer and the organic photoresist
layer.

[0013] In the organic light emitting display device of the
present disclosure, the capacitance layer includes a plurality
of capacitors, and each capacitor includes a first metal layer,
a second metal layer, and an insulation layer disposed
between the first metal layer and the second metal layer.
[0014] In the organic light emitting display device of the
present disclosure, the organic light emitting display device
also includes a low temperature polycrystalline silicon thin
film transistor, where the low temperature polycrystalline
silicon thin film transistor is disposed between the substrate
and the organic light emitting structure.

[0015] In the organic light emitting display device of the
present disclosure, the organic light emitting display device
also includes a polyimide layer, where the polyimide layer
is disposed between the substrate and the low temperature
polycrystalline silicon thin film transistor.

[0016] In the organic light emitting display device of the
present disclosure, the organic light emitting structure is a
top-emission organic light emitting structure.

[0017] The present disclosure also provides an organic
light emitting display device, including: a substrate, an
organic light emitting structure, and a display screen;
[0018] where the organic light emitting structure is dis-
posed between the substrate and the display screen, and is
used for emitting light to the display screen; and

[0019] the display screen includes an organic photoresist
layer, the organic photoresist layer is doped with nanopar-
ticles, which have a function of refracting light emitted by
the organic light emitting structure toward an outside.
[0020] In the organic light emitting display device of the
present disclosure, a mass fraction of the nanoparticles in the
organic photoresist layer is 5%.

[0021] In the organic light emitting display device of the
present disclosure, the nanoparticles are dissolved in the
organic photoresist layer by toluene serving as a solvent.
[0022] In the organic light emitting display device of the
present disclosure, a diameter of each nanoparticle is in a
range from 200-400 nm.

[0023] 1In the organic light emitting display device of the
present disclosure, the nanoparticles include titanium diox-
ide.

[0024] In the organic light emitting display device of the
present disclosure, the organic light emitting display device
also includes a thin film packaging layer, where the thin film
packaging layer is disposed between the organic light emit-
ting structure and the display screen.

[0025] In the organic light emitting display device of the
present disclosure, the display screen also includes a capaci-
tance layer, and the capacitance layer is disposed between
the thin film packaging layer and the organic photoresist
layer.

[0026] In the organic light emitting display device of the
present disclosure, the capacitance layer includes a plurality
of capacitors, and each capacitor includes a first metal layer,
a second metal layer, and an insulation layer disposed
between the first metal layer and the second metal layer.
[0027] In the organic light emitting display device of the
present disclosure, the organic light emitting display device
also includes a low temperature polycrystalline silicon thin
film transistor, where the low temperature polycrystalline
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silicon thin film transistor is disposed between the substrate
and the organic light emitting structure.

[0028] In the organic light emitting display device of the
present disclosure, the organic light emitting display device
also includes a polyimide layer, where the polyimide layer
is disposed between the substrate and the low temperature
polycrystalline silicon thin film transistor.

[0029] In the organic light emitting display device of the
present disclosure, the organic light emitting structure is a
top-emission organic light emitting structure.

[0030] In comparison to an organic light emitting display
device in the prior art, in the organic light emitting display
device of the present disclosure, by adding nanoparticles
into the organic photoresist layer of the display screen, the
light extraction efficiency of the organic light emitting
structure is increased.

[0031] In order to make the present disclosure more clear,
preferred embodiments and the drawings thereof are
described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a schematic diagram of an organic light
emitting display device according to an embodiment of the
present disclosure.

[0033] FIG. 2 is a schematic diagram of an organic light
emitting display device according to another embodiment of
the present disclosure.

[0034] FIG. 3 is a schematic diagram of an organic light
emitting display device according to still another embodi-
ment of the present disclosure.

[0035] FIG. 4 is a schematic diagram of an organic light
emitting display device according to a further embodiment
of the present disclosure.

DETAILED DESCRIPTION

[0036] The following embodiments refer to the accompa-
nying drawings for exemplifying specific implementable
embodiments of the present disclosure. Moreover, direc-
tional terms described by the present disclosure, such as
upper, lower, front, back, left, right, inner, outer. side, etc.,
are only directions by referring to the accompanying draw-
ings, and thus the used directional terms are used to describe
and understand the present disclosure, but the present dis-
closure is not limited thereto.

[0037] In the drawings, the same reference symbol repre-
sents the same or similar components.

[0038] Reference herein to “embodiment” means that a
particular feature, structure, or characteristic described in
connection with the embodiment can be included in at least
one embodiment of the invention. The appearances of this
phrase in various places in the specification are not neces-
sarily all referring to the same embodiment, nor are separate
or alternative embodiments mutually exclusive of other
embodiments. The embodiments described herein, explicitly
and implicitly understood by one skilled in the art, may be
combined with other embodiments.

[0039] The above descriptions are merely preferable
embodiments of the present disclosure, and are not intended
to limit the scope of the present disclosure. Any modification
or replacement made by those skilled in the art without
departing from the spirit and principle of the present dis-
closure should fall within the protection scope of the present
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disclosure. Therefore, the protection scope of the present
disclosure is subject to the appended claims.

[0040] FIG. 1 is a schematic diagram of an organic light
emitting display device according to an embodiment of the
present disclosure. The organic light emitting display device
1000 includes a substrate 100, an organic light emitting
structure 200, and a display screen 300.

[0041] The organic light emitting structure 200 is disposed
between the substrate 100 and the display screen 300, where
the substrate 100 is a glass substrate.

[0042] The organic light emitting structure 200 is a sand-
wich structure, and includes an anode, a cathode, and a
light-emitting layer sandwiched between the anode and the
cathode. Specifically, a transparent electrode made of
indium tin oxide material serves as the anode, and then a
single layer or a multilayer organic thin film is formed on the
anode by a vapor deposition method or a spin coating
method to form the light-emitting layer. Finally, a metal
having a low work function, such as magnesium, calcium,
etc., is formed on the light-emitting layer to serve as
cathode.

[0043] In some embodiments, the organic light emitting
structure 200 is a top-emission organic light emitting struc-
ture. That is, the light emitted from the light-emitting layer
emits to the display screen 300 side. In some embodiments,
the organic light emitting structure 200 is an active matrix
organic light emitting diode (AMOLED).

[0044] The display screen 300 includes an organic photo-
resist layer 30. The organic photoresist layer 30 is doped
with nanoparticles, which have a function of refracting light
emitted from the organic light emitting structure to the
display screen 300 toward an outside.

[0045] In some embodiments, a diameter of each nano-
particle is in a range from 200-400 nm. The nanoparticles are
dissolved in the organic photoresist layer 30 by toluene
serving as a solvent. The nanoparticles include nanoparticles
having a high refractive index, such as titanium dioxide, etc.
[0046] Specifically, the nanoparticles are dissolved in the
organic photoresist by toluene serving as a solvent, so that
the mass fraction of the nanoparticle is up to 5%, and then
are fully agitated, such that the nanoparticles are evenly
dispersed in the organic photoresist, thereby forming a
scattering film having a high refractive index. Finally, it is
coated on the organic light emitting structure 200.

[0047] As shown in FIG. 1, when the organic light emit-
ting structure 200 emits light to the display screen 300, and
then the light passes through the organic photoresist layer
30, the light will be refracted toward an outside by the
nanoparticles, so that more light is scattered out, thereby
increasing the light extraction efficiency of the organic light
emitting structure from 40% to 60%.

[0048] FIG. 2 is a schematic diagram of an organic light
emitting display device according to another embodiment of
the present disclosure. Since the metal cathode of the
organic light emitting structure 200 is generally made of
aluminum, magnesium, calcium, and other active metals, it
is very easy to react with water vapor which infiltrates from
the outside atmosphere, thereby affecting the charge injec-
tion. At the same time, infiltration of water and oxygen will
react with organic materials, thereby decreasing the perfor-
mance of the device. Therefore, as shown in FIG. 2, the thin
film packaging layer 400 is provided in the organic light
emitting display device 1000 by using a thin film packaging
technique. The thin film packaging layer 400 is disposed
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between the organic light emitting structure 200 and the
display screen 300 for protecting the organic light emitting
structure 200 from external moisture and oxygen, thereby
functioning as a package.

[0049] In some embodiments, the organic light emitting
fabric 200 may also be packaged by using techniques such
as metal can packaging technology, glass packaging tech-
nology, and hybrid packaging technology, etc.

[0050] When the organic light emitting structure 200 emits
light to the display screen 300, the light passes through the
thin film packaging layer 400 and the organic photoresist
layer 30, sequentially, where the light is firstly refracted by
the thin film packaging layer 400 toward to the organic
photoresist layer 30, and then the light is refracted by the
nanoparticles in the organic photoresist layer 30 toward an
outside, so that more light is scattered out, thereby increas-
ing the light extraction efficiency of the organic light emit-
ting structure from 40% to 60%.

[0051] In some embodiments, the display screen 300 is a
touch panel. Refer to FIG. 3, the display screen 300 also
includes a capacitance layer 31, which is disposed between
the thin film packaging layer 400 and the organic photoresist
layer 30, for detecting touch capacitance. The capacitance
layer 31 includes a plurality of capacitors. Each capacitor
includes a first metal layer 311, a second metal layer 312,
and an insulation layer 313 disposed between the first metal
layer 311 and the second metal layer 312. The first metal
layer 311 and the second metal layer 312 are made of
titanium/aluminum/titanium material, and the insulation
layer 313 is made of silicon nitride material.

[0052] When the organic light emitting structure 200 emits
light to the display screen 300, the light passes through the
thin film packaging layer 400, the capacitance layer 31, and
the organic photoresist layer 30, sequentially, where the light
is firstly refracted by the thin film packaging layer 400 and
the capacitance layer 31 toward to the organic photoresist
layer 30, and then the light is refracted by the nanoparticles
in the organic photoresist layer 30 toward an outside, so that
more light is scattered out, thereby increasing the light
extraction efficiency of the organic light emitting structure
from 40% to 60%.

[0053] In some embodiments, the organic light emitting
display device 1000 also includes a thin film transistor. Refer
to FIG. 4, the organic light emitting display device 1000 also
includes a low temperature polycrystalline silicon thin film
transistor 500, which is disposed between the substrate 100
and the organic light emitting structure 200.

[0054] In some embodiments, referring to FIG. 4, the
organic light emitting display device 1000 also includes a
polyimide (PI) layer 600, which is disposed between the
substrate 100 and the low temperature polycrystalline silicon
thin film transistor 500. Specifically, the substrate 100 is
firstly cleaned, and then a PI solution is coated on the
substrate 100. Finally, the PI layer is formed by heating.
[0055] In some embodiments, the PI layer may be
replaced with a coating of polyimide, polyacrylic resin, and
polyvinylacohol.

[0056] In the organic light emitting display device of the
present disclosure, by adding nanoparticles into the organic
photoresist layer of the display screen, the light extraction
efficiency of the organic light emitting structure is increased.
[0057] The above descriptions are merely preferable
embodiments of the present disclosure, and are not intended
to limit the scope of the present disclosure. Any modification
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or replacement made by those skilled in the art without
departing from the spirit and principle of the present dis-
closure should fall within the protection scope of the present
disclosure. Therefore, the protection scope of the present
disclosure is subject to the appended claims.

What is claimed is:

1. An organic light emitting display device, comprising: a
substrate, an organic light emitting structure, and a display
screen,;

wherein the organic light emitting structure is disposed

between the substrate and the display screen, and is
used for emitting light to the display screen;

the display screen comprises an organic photoresist layer,

the organic photoresist layer is doped with nanopar-
ticles, which have a function of refracting light emitted
by the organic light emitting structure toward an out-
side; and

a mass fraction of the nanoparticles in the organic pho-

toresist layer is 5%, and a diameter of each nanoparticle
is in a range from 200-400 nm.

2. The organic light emitting display device as claimed in
claim 1, wherein the nanoparticles are dissolved in the
organic photoresist layer by toluene serving as a solvent.

3. The organic light emitting display device as claimed in
claim 1, wherein the nanoparticles comprise titanium diox-
ide.

4. The organic light emitting display device as claimed in
claim 1, further comprising a thin film packaging layer,
wherein the thin film packaging layer is disposed between
the organic light emitting structure and the display screen.

5. The organic light emitting display device as claimed in
claim 4, wherein the display screen also comprises a capaci-
tance layer, and the capacitance layer is disposed between
the thin film packaging layer and the organic photoresist
layer.

6. The organic light emitting display device as claimed in
claim 5, wherein the capacitance layer comprises a plurality
of capacitors, and each capacitor comprises a first metal
layer, a second metal layer, and an insulation layer disposed
between the first metal layer and the second metal layer.

7. The organic light emitting display device as claimed in
claim 1, further comprising a low temperature polycrystal-
line silicon thin film transistor, wherein the low temperature
polycrystalline silicon thin film transistor is disposed
between the substrate and the organic light emitting struc-
ture.

8. The organic light emitting display device as claimed in
claim 7, further comprising a polyimide layer, wherein the
polyimide layer is disposed between the substrate and the
low temperature polycrystalline silicon thin film transistor.

9. The organic light emitting display device as claimed in
claim 1, wherein the organic light emitting structure is a
top-emission organic light emitting structure.

10. An organic light emitting display device, comprising:
a substrate, an organic light emitting structure, and a display
screen;

wherein the organic light emitting structure is disposed

between the substrate and the display screen, and is
used for emitting light to the display screen; and

the display screen comprises an organic photoresist layer,

the organic photoresist layer is doped with nanopar-
ticles, which have a function of refracting light emitted
by the organic light emitting structure toward an out-
side.
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11. The organic light emitting display device as claimed
in claim 10, wherein a mass fraction of the nanoparticles in
the organic photoresist layer is 5%.

12. The organic light emitting display device as claimed
in claim 10, wherein the nanoparticles are dissolved in the
organic photoresist layer by toluene serving as a solvent.

13. The organic light emitting display device as claimed
in claim 10, wherein a diameter of each nanoparticle is in a
range from 200-400 nm.

14. The organic light emitting display device as claimed
in claim 10, wherein the nanoparticles comprise titanium
dioxide.

15. The organic light emitting display device as claimed
in claim 10, further comprising a thin film packaging layer,
wherein the thin film packaging layer is disposed between
the organic light emitting structure and the display screen.

16. The organic light emitting display device as claimed
in claim 15, wherein the display screen also comprises a
capacitance layer, and the capacitance layer is disposed
between the thin film packaging layer and the organic
photoresist layer.
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17. The organic light emitting display device as claimed
in claim 16, wherein the capacitance layer comprises a
plurality of capacitors, and each capacitor comprises a first
metal layer, a second metal layer, and an insulation layer
disposed between the first metal layer and the second metal
layer.

18. The organic light emitting display device as claimed
in claim 10, further comprising a low temperature polycrys-
talline silicon thin film transistor, wherein the low tempera-
ture polycrystalline silicon thin film transistor is disposed
between the substrate and the organic light emitting struc-
ture.

19. The organic light emitting display device as claimed
in claim 18, further comprising a polyimide layer, wherein
the polyimide layer is disposed between the substrate and
the low temperature polycrystalline silicon thin film tran-
sistor.

20. The organic light emitting display device as claimed
in claim 10, wherein the organic light emitting structure is a
top-emission organic light emitting structure.
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