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(57) ABSTRACT

An organic light-emitting display panel includes a thin-film
transistor layer, a light-emitting function layer, and a thin-
film encapsulation layer which overlap sequentially, and a
shading layer, a color film layer, and an anti-reflection layer.
The shading layer is disposed on the thin-film encapsulation
layer. The color film layer is disposed on the thin-film
encapsulation layer. The color film layer includes a first
color film layer, a second color film layer, and a third color
film layer disposed at an interval from each other. The
shading layer is disposed at intervals among the first color
film layer, the second color film layer, and the third color
film layer. The anti-reflection layer is disposed on at least
one surface of the shading layer and the color film layer.
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FIG 1A



Patent Application Publication  Oct. 28, 2021 Sheet 2 of 6 US 2021/0335952 A1

FIG. 1B
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FIG 1C
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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND MANUFACTURING METHOD
THEREOF

BACKGROUND OF DISCLOSURE

1. Field of Disclosure

[0001] The present disclosure relates to the field of display
technology, and more particularly, to an organic light-emit-
ting display panel.

2. Description of Related Art

[0002] Currently, in order to reduce the reflectivity of a
display panel under the glare effectively, a polarizer is
usually disposed in the display panel. However, light-emit-
ting efficiency of the display panel is reduced by about 58%
due to the polarizer, thereby shortening lifetimes of display
devices.

[0003] In addition, because material composition of the
polarizer includes polyvinyl alcohol (PVA) and because the
thickness of the polarizer is greater, the polarizer is prone to
break in a bending process. Thus, conventional display
panels are not conducive to the development of flexible
display technology.

SUMMARY

[0004] A technical problem is that, in order to reduce the
reflectivity of a display panel under the glare effectively, a
polarizer is usually disposed in the display panel; however,
light-emitting efficiency of the display panel is reduced by
about 58% due to the polarizer, thereby shortening lifetimes
of display devices.

[0005] The object of the present disclosure is to provide an
organic light-emitting display panel and a manufacturing
method thereof, which can reduce the reflectivity effectively
and also improve the light-emitting efficiency.

[0006] In order to realize the above object, the present
disclosure provides an organic light-emitting display panel,
including: a thin-film transistor layer, a light-emitting func-
tion layer, and a thin-film encapsulation layer which overlap
sequentially; a shading layer disposed on the thin-film
encapsulation layer; a color film layer disposed on the
thin-film encapsulation layer, wherein the color film layer
includes a first color film layer, a second color film layer, and
a third color film layer disposed at an interval from each
other, and wherein the shading layer is disposed at intervals
among the first color film layer, the second color film layer,
and the third color film layer; and an anti-reflection layer
disposed on at least one surface of the shading layer and the
color film layer, wherein the anti-reflection layer has an
uneven surface and is of a moth-eye structure including a
plurality of nano-scale protrusions.

[0007] In some embodiments, each of the plurality of
nano-scale protrusions has a section of a cone, a semicircle,
or a column.

[0008] In some embodiments, each of the plurality of
nano-scale protrusions has a height of between 100 nano-
meters and 300 nanometers, and a distance between the
plurality of nano-scale protrusions is between 50 nanometers
and 300 nanometers.

[0009] In order to realize the above object, the present
disclosure further provides an organic light-emitting display
panel, including: a thin-film transistor layer, a light-emitting
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function layer, and a thin-film encapsulation layer which
overlap sequentially; a shading layer disposed on the thin-
film encapsulation layer; a color film layer disposed on the
thin-film encapsulation layer, wherein the color film layer
includes a first color film layer, a second color film layer, and
a third color film layer disposed at an interval from each
other, and wherein the shading layer is disposed at intervals
among the first color film layer, the second color film layer,
and the third color film layer; and an anti-reflection layer
disposed on at least one surface of the shading layer and the
color film layer.

[0010] In some embodiments, the color film layer is dis-
posed on the thin-film encapsulation layer and on a part of
the shading layer.

[0011] In some embodiments, the shading layer is dis-
posed on the thin-film encapsulation layer and on a part of
the color film layer.

[0012] Insome embodiments, the anti-reflection layer has
an uneven surface.

[0013] Insome embodiments, the anti-reflection layer is of
a moth-eye structure including a plurality of nano-scale
protrusions.

[0014] In some embodiments, each of the plurality of
nano-scale protrusions has a section of a cone, a semicircle,
or a column.

[0015] In some embodiments, each of the plurality of
nano-scale protrusions has a height of between 100 nano-
meters and 300 nanometers, and a distance between the
plurality of nano-scale protrusions is between 50 nanometers
and 300 nanometers.

[0016] In order to realize the above object, the present
disclosure further provides a method of manufacturing an
organic light-emitting display panel, including: providing a
thin-film transistor layer, a light-emitting function layer, and
a thin-film encapsulation layer which overlap sequentially;
forming a light-filter assembly on the thin-film encapsula-
tion layer, wherein the light-filter assembly includes a shad-
ing layer and a color film layer; and applying a plasma
surface treatment to the light-filter assembly to form an
anti-reflection layer.

[0017] In some embodiments, the step of forming the
light-filter assembly includes: forming the shading layer on
the thin-film encapsulation layer, wherein a plurality of
sub-pixel areas are defined on the thin-film encapsulation
layer by the shading layer; and forming the color film layer
in the plurality of sub-pixel areas on the thin-film encapsu-
lation layer.

[0018] In some embodiments, the step of forming the
light-filter assembly includes: forming the color film layer in
a plurality of sub-pixel areas on the thin-film encapsulation
layer; and forming the shading layer between the plurality of
sub-pixel areas on the thin-film encapsulation layer.

[0019] The beneficial effect of the present disclosure is
that, an organic light-emitting display panel and a manufac-
turing method thereof are provided, which can reduce the
reflectivity effectively and also improve the light-emitting
efficiency.

BRIEF DESCRIPTION OF DRAWINGS

[0020] To ensure the features and the technical content of
the disclosure are more apparent and easier to understand,
please refer to the explanation and the accompanying draw-
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ings of the disclosure as follows. However, the accompa-
nying drawings are merely for reference without limiting the
disclosure.

[0021] FIGS. 1A-1C are partially cross-sectional views of
applying a method of manufacturing an organic light-emit-
ting display panel according to a first embodiment of the
present disclosure.

[0022] FIGS. 2A-2C are partially cross-sectional views of
applying a method of manufacturing an organic light-emit-
ting display panel according to a second embodiment of the
present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] To ensure the objects, the technical solutions, and
the effects of the disclosure are clearer and more specific, the
disclosure will be explained in conjunction with the accom-
panying drawings in detail further below. It should be
understood that the embodiments described herein are
merely a part of the embodiments of the present disclosure
instead of all of the embodiments and are not used to limit
the disclosure.

[0024] Please refer to FIGS. 1A-1C, which are partially
cross-sectional views of applying a method of manufactur-
ing an organic light-emitting display panel according to a
first embodiment of the present disclosure. In the present
disclosure, the method of manufacturing the organic light-
emitting display panel includes the following steps:

[0025] First, as shown in FIG. 1A, providing a thin-film
transistor layer 10, a light-emitting function layer 11, and a
thin-film encapsulation layer 12 which overlap sequentially.
[0026] Next, as shown in FIG. 1B, forming a light-filter
assembly 13 on the thin-film encapsulation layer 12. The
light-filter assembly 13 includes a shading layer 130 and a
color film layer 131. In the present embodiment, first,
forming the shading layer 130 on the thin-film encapsulation
layer 12, so that a plurality of sub-pixel areas are defined on
the thin-film encapsulation layer 12 by the shading layer
130; then, forming the color film layer 131 in the plurality
of sub-pixel areas on the thin-film encapsulation layer 12. As
shown in FIG. 1B, the shading layer 130 is disposed on the
thin-film encapsulation layer 12, and the color film layer 131
is disposed on the thin-film encapsulation layer 12 and on a
part of the shading layer 130. Specifically, the color film
layer 131 includes a first color film layer R, a second color
film layer G, and a third color film layer B disposed at an
interval from each other. The shading layer 130 is a black
matrix. The shading layer 130 is disposed at intervals among
the first color film layer R, the second color film layer G, and
the third color film layer B.

[0027] Lastly, as shown in FIG. 1C, applying a plasma
surface treatment to the light-filter assembly 13 to form an
anti-reflection layer 14. In the present embodiment, applying
the plasma surface treatment to the shading layer 130 and the
color film layer 131 to form the anti-reflection layer 14 on
surfaces of the shading layer 130 and the color film layer
131. As shown in FIG. 1C, the anti-reflection layer 14 is
disposed on at least one surface of the shading layer 130 and
the color film layer 131 through the plasma surface treat-
ment. The anti-reflection layer 14 has an uneven surface
which can reduce the reflection of light effectively and also
increase transmittance, thereby improving light-emitting
efficiency of the organic light-emitting display panel. In
some embodiments, the anti-reflection layer 14 is of a
moth-eye structure including a plurality of nano-scale pro-
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trusions. Furthermore, each of the plurality of nano-scale
protrusions has a section of a cone, a semicircle, or a
column. Specifically, each of the plurality of nano-scale
protrusions has a height of between 100 nanometers and 300
nanometers, and a distance between the plurality of nano-
scale protrusions is between 50 nanometers and 300 nano-
meters.

[0028] Please refer to FIGS. 2A-2C, which are partially
cross-sectional views of applying a method of manufactur-
ing an organic light-emitting display panel according to a
second embodiment of the present disclosure. In the present
disclosure, the method of manufacturing the organic light-
emitting display panel includes the following steps:

[0029] First, as shown in FIG. 2A, providing a thin-film
transistor layer 20, a light-emitting function layer 21, and a
thin-film encapsulation layer 22 which overlap sequentially.
[0030] Next, as shown in FIG. 2B, forming a light-filter
assembly 23 on the thin-film encapsulation layer 22. The
light-filter assembly 23 includes a shading layer 230 and a
color film layer 231. In the present embodiment, first,
forming the color film layer 231 in a plurality of sub-pixel
areas on the thin-film encapsulation layer 22; then, forming
the shading layer 230 between the plurality of sub-pixel
areas on the thin-film encapsulation layer 22. As shown in
FIG. 2B, the color film layer 231 is disposed on the thin-film
encapsulation layer 22, and the shading layer 230 is disposed
on the thin-film encapsulation layer 22 and on a part of the
color film layer 231. Specifically, the color film layer 231
includes a first color film layer R, a second color film layer
G, and a third color film layer B disposed at an interval from
each other. The shading layer 230 is a black matrix. The
shading layer 230 is disposed at intervals among the first
color film layer R, the second color film layer G, and the
third color film layer B.

[0031] Lastly, as shown in FIG. 2C, applying a plasma
surface treatment to the light-filter assembly 23 to form an
anti-reflection layer 24. In the present embodiment, applying
the plasma surface treatment to the shading layer 230 and the
color film layer 231 to form the anti-reflection layer 24 on
surfaces of the shading layer 230 and the color film layer
231. As shown in FIG. 2C, the anti-reflection layer 24 is
disposed on at least one surface of the shading layer 230 and
the color film layer 231 through the plasma surface treat-
ment. The anti-reflection layer 24 has an uneven surface
which can reduce the reflection of light effectively and also
increase transmittance, thereby improving light-emitting
efficiency of the organic light-emitting display panel. In
some embodiments, the anti-reflection layer 24 is of a
moth-eye structure including a plurality of nano-scale pro-
trusions. Furthermore, each of the plurality of nano-scale
protrusions has a section of a cone, a semicircle, or a
column. Specifically, each of the plurality of nano-scale
protrusions has a height of between 100 nanometers and 300
nanometers, and a distance between the plurality of nano-
scale protrusions is between 50 nanometers and 300 nano-
meters.

[0032] In conclusion, the present disclosure provides an
organic light-emitting display panel and a manufacturing
method thereof mainly by applying the plasma surface
treatment to the light-filter assembly, so that the reflectivity
can be reduced effectively, and the light-emitting efficiency
is also improved.

[0033] It should be understood that the application of the
present disclosure is not limited by the foregoing examples.
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A person of ordinary skill in the art is able to make
modifications or changes based on the foregoing description,
and all of these modifications and changes are within the
scope of the appended claims of the present disclosure.
[0034] The industrial applicability of the present disclo-
sure is that, the organic light-emitting display panel and the
manufacturing method thereof provided in the present dis-
closure can reduce the reflectivity effectively and also
improve the light-emitting efficiency.

What is claimed is:

1. An organic light-emitting display panel, comprising:

a thin-film transistor layer, a light-emitting function layer,
and a thin-film encapsulation layer which overlap
sequentially;

a shading layer disposed on the thin-film encapsulation
layer;

a color film layer disposed on the thin-film encapsulation
layer, wherein the color film layer comprises a first
color film layer, a second color film layer, and a third
color film layer disposed at an interval from each other,
and wherein the shading layer is disposed at intervals
among the first color film layer, the second color film
layer, and the third color film layer; and

an anti-reflection layer disposed on at least one surface of
the shading layer and the color film layer, wherein the
anti-reflection layer has an uneven surface and is of a
moth-eye structure comprising a plurality of nano-scale
protrusions.

2. The organic light-emitting display panel of claim 1,
wherein each of the plurality of nano-scale protrusions has
a section of a cone, a semicircle, or a column.

3. The organic light-emitting display panel of claim 1,
wherein each of the plurality of nano-scale protrusions has
a height of between 100 nanometers and 300 nanometers,
and a distance between the plurality of nano-scale protru-
sions is between 50 nanometers and 300 nanometers.

4. An organic light-emitting display panel, comprising:

a thin-film transistor layer, a light-emitting function layer,
and a thin-film encapsulation layer which overlap
sequentially;

a shading layer disposed on the thin-film encapsulation
layer;

a color film layer disposed on the thin-film encapsulation
layer, wherein the color film layer comprises a first
color film layer, a second color film layer, and a third
color film layer disposed at an interval from each other,
and wherein the shading layer is disposed at intervals
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among the first color film layer, the second color film
layer, and the third color film layer; and

an anti-reflection layer disposed on at least one surface of

the shading layer and the color film layer.

5. The organic light-emitting display panel of claim 4,
wherein the color film layer is disposed on the thin-film
encapsulation layer and on a part of the shading layer.

6. The organic light-emitting display panel of claim 4,
wherein the shading layer is disposed on the thin-film
encapsulation layer and on a part of the color film layer.

7. The organic light-emitting display panel of claim 4,
wherein the anti-reflection layer has an uneven surface.

8. The organic light-emitting display panel of claim 4,
wherein the anti-reflection layer is of a moth-eye structure
comprising a plurality of nano-scale protrusions.

9. The organic light-emitting display panel of claim 8,
wherein each of the plurality of nano-scale protrusions has
a section of a cone, a semicircle, or a column.

10. The organic light-emitting display panel of claim 8,
wherein each of the plurality of nano-scale protrusions has
a height of between 100 nanometers and 300 nanometers,
and a distance between the plurality of nano-scale protru-
sions is between 50 nanometers and 300 nanometers.

11. A method of manufacturing an organic light-emitting
display panel, comprising:

providing a thin-film transistor layer, a light-emitting

function layer, and a thin-film encapsulation layer
which overlap sequentially;

forming a light-filter assembly on the thin-film encapsu-

lation layer, wherein the light-filter assembly comprises
a shading layer and a color film layer; and

applying a plasma surface treatment to the light-filter

assembly to form an anti-reflection layer.

12. The method of claim 11, wherein the step of forming
the light-filter assembly comprises:

forming the shading layer on the thin-film encapsulation

layer, wherein a plurality of sub-pixel areas are defined
on the thin-film encapsulation layer by the shading
layer; and

forming the color film layer in the plurality of sub-pixel

areas on the thin-film encapsulation layer.

13. The method of claim 11, wherein the step of forming
the light-filter assembly comprises:

forming the color film layer in a plurality of sub-pixel

areas on the thin-film encapsulation layer; and
forming the shading layer between the plurality of sub-
pixel areas on the thin-film encapsulation layer.
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