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(7) ABSTRACT

A display panel includes a substrate including a first surface
and a second surface opposite to the first surface; an elec-
trode layer is disposed on the first surface of the substrate;
and a reflection functional layer is disposed on the electrode
layer for reducing a reflectivity of the electrode layer.
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DISPLAY PANEL AND DISPLAY APPARATUS
BACKGROUND OF INVENTION

1. Field of Invention

[0001] The present invention relates to a display filed, and
particularly to a display panel and a display apparatus.

2. Related Art

[0002] Regarding traditional self-illumination devices, for
example, such as organic light emitting diode display
devices in mass production, due to metal electrodes have a
high reflectivity, they can reflect light from an external light
source. Furthermore, the light of the external light source
reflected by the display devices significantly adversely
affects display quality of the self-illumination devices. Gen-
erally, polarizers with %4 wavelength phase are additionally
added to the self-illumination devices to reduce the reflec-
tivity of the metal electrodes, thereby to improve display
quality of the self-illumination devices.

[0003] However, the polarizers have a high cost, and
because the polarizers give rise to a decrease of 50-60% in
luminous efficiency of the self-illumination devices, a light
energy utilization rate is reduced.

SUMMARY OF INVENTION

[0004] Accordingly, an object of the present invention is to
provide a display panel and a display apparatus to mitigate
effects caused by reflection of light from an external light
source on metal electrodes of the display panel, and there-
fore to improve display quality.

[0005] To achieve the above-mentioned object, the display
panel of the present invention a substrate comprises a first
surface and a second surface opposite to the first surface;

[0006] an electrode layer disposed on the first surface of
the substrate; and

[0007] a reflection functional layer disposed on the
electrode layer for reducing a reflectivity of the elec-
trode layer; the reflection functional layer comprising a
first metal sublayer, a transparent non-metal sublayer
laminated on the first metal sublayer, and a second
metal sublayer laminated on the transparent non-metal
sublayer;

[0008] wherein the first metal sublayer and the second
metal sublayer each comprises at least one of molyb-
denum metal, chromium metal, and tungsten metal;

[0009] wherein the transparent non-metal sublayer
comprises at least one of a nanometer indium tin oxide
material, a transparent, electrically conductive oxide
material, an indium gallium zinc oxide material, a
silicon oxide material, and a silicon nittide matetial;
and wherein a black light shading glue is disposed on
the second surface of the substrate.

[0010] In the display panel of the present invention, the
first metal sublayer has a thickness between 12 and 40
nanometers, the second metal sublayer has a thickness
between 2 and 15 nanometers, and the transparent non-metal
sublayer has a thickness between 3 and 7 nanometers.

[0011] In the display panel of the present invention, the
display panel further comprises a light emitting layer and an
encapsulation layer, the light emitting layer is disposed on
the reflection functional layer, and the encapsulation layer is
disposed on the light emitting layer and covering the reflec-
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tion functional layer, and wherein a surface of the encapsu-
lation layer is formed with a nano-imprinting microstruc-
ture.

[0012] In the display panel of the present invention, the
nano-imprinting microstructure comprises a plurality of
nanometer hemispheric protrusions spaced apart from each
other and distributed in an array arrangement on the surface
of the encapsulation layer.

[0013] In the display panel of the present invention, the
light emitting layer comprises a plurality of micro light
emitting diodes disposed in an array arrangement on the
reflection functional layer.

[0014] In the display panel of the present invention, the
electrode layer comprises a first sub-electrode layer and a
second sub-electrode layer, the first sub-electrode layer
comprising a source metal electrode, a drain metal electrode,
and a common electrode spaced apart from each other, and
the second sub-electrode layer comprising a gate metal
electrode, and wherein the reflection functional layer covers
the source metal electrode, the drain metal electrode, the
common electrode, and the gate metal electrode.

[0015] In the display panel of the present invention, the
reflection functional layer comprises a plurality of reflection
blocks disposed corresponding to the source metal electrode,
the drain metal electrode, the common electrode, and the
gate metal electrode, respectively.

[0016] In the display panel of the present invention, pro-
jections of the plurality of the reflection blocks on the
substrate are located at a non-light emitting area of the
substrate.

[0017] The present invention further provides a display
panel comprising a substrate comprising a first surface and
a second surface opposite to the first surface; an electrode
layer disposed on the first surface of the substrate; and a
reflection functional layer disposed on the electrode layer for
reducing a reflectivity of the electrode layer.

[0018] In the display panel of the present invention, the
reflection functional layer comprises a first metal sublayer,
a transparent non-metal sublayer laminated on the first metal
sublayer, and a second metal sublayer laminated on the
transparent non-metal sublayer, and wherein the first metal
sublayer and the second metal sublayer each comprises at
least one of molybdenum metal, chromium metal, and
tungsten metal; the transparent non-metal sublayer com-
prises at least one of a nanometer indium tin oxide material,
a transparent, electrically conductive oxide material, an
indium gallium zinc oxide material, a silicon oxide material,
and a silicon nitride material.

[0019] In the display panel of the present invention, the
first metal sublayer has a thickness between 12 and 40
nanometers, the second metal sublayer has a thickness
between 2 and 15 nanometers, and the transparent non-metal
sublayer has a thickness between 3 and 7 nanometers.

[0020] In the display panel of the present invention, the
display panel further comprises a light emitting layer and an
encapsulation layer, the light emitting layer is disposed on
the reflection functional layer, and the encapsulation layer is
disposed on the light emitting layer and covering the reflec-
tion functional layer, and wherein a surface of the encapsu-
lation layer is formed with a nano-imprinting microstruc-
ture.

[0021] In the display panel of the present invention, the
nano-imprinting microstructure comprises a plurality of
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nanometer hemispheric protrusions spaced apart from each
other and distributed in an array arrangement on the surface
of the encapsulation layer.

[0022] In the display panel of the present invention, the
light emitting layer comprises a plurality of micro light
emitting diodes disposed in an array arrangement on the
reflection functional layer.

[0023] In the display panel of the present invention, a
black light shading glue is disposed on the second surface of
the substrate.

[0024] In the display panel of the present invention, the
electrode layer comprises a first sub-electrode layer and a
second sub-electrode layer, the first sub-electrode layer
comprising a source metal electrode, a drain metal electrode,
and a common electrode spaced apart from each other, and
the second sub-electrode layer comprising a gate metal
electrode, and wherein the reflection functional layer covers
the source metal electrode, the drain metal electrode, the
common electrode, and the gate metal electrode.

[0025] In the display panel of the present invention, the
reflection functional layer comprises a plurality of reflection
blocks disposed corresponding to the source metal electrode,
the drain metal electrode, the common electrode, and the
gate metal electrode, respectively.

[0026] In the display panel of the present invention, pro-
jections of the plurality of the reflection blocks on the
substrate are located on a non-light emitting area of the
substrate.

[0027] The present invention further provides a display
apparatus, comprising a display panel, the display panel
comprising: a substrate comprising a first surface and a
second surface opposite to the first surface; an electrode
layer disposed on the first surface of the substrate; and a
reflection functional layer disposed on the electrode layer for
reducing a reflectivity of the electrode layer.

[0028] In the display panel of the present invention, the
reflection functional layer comprises a first metal sublayer,
a transparent non-metal sublayer laminated on the first metal
sublayer, and a second metal sublayer laminated on the
transparent non-metal sublayer, and wherein the first metal
sublayer and the second metal sublayer each comprises at
least one of molybdenum metal, chromium metal, and
tungsten metal, and the transparent non-metal sublayer com-
prises at least one of a nanometer indium tin oxide material,
a transparent conducting oxide material, an indium gallium
zinc oxide material, a silicon oxide material, and a silicon
nitride material.

[0029] Accordingly, the display panel of the present
invention utilizes the reflection functional layer disposed on
the electrode layer to reduce the reflectivity of the electrode
layer. That is, when the light from the external light source
impinges upon the display panel, the light passes though the
reflection functional layer, and the adversely effects caused
by reflection of light from an external light source on metal
electrodes of the display panel are mitigated, thereby to
improve display quality. Additionally, the display panel of
the present invention is not necessary to utilize a polarizer to
reduce the reflectivity of the metal electrodes, thereby to
improve light energy utilization rate of the display panel.

BRIEF DESCRIPTION OF DRAWINGS

[0030] FIG. 1 is a schematic structural view of a display
panel of an embodiment of the present invention.
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[0031] FIG. 2 is a schematic structural view of a reflection
functional layer of the display panel of the embodiment of
the present invention.

[0032] FIG. 3 is another schematic structural view of the
display panel of an embodiment of the present invention.
[0033] FIG. 4 is still another schematic structural view of
the display panel of an embodiment of the present invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

[0034] The following embodiments are referring to the
accompanying drawings for exemplifying specific imple-
mentable embodiments of the present disclosure. In the
description of the present invention, it is to be understood
that the term “center”, “longitudinal”, “lateral”, “length”,
“width”, “thickness”, “upper”, “lower”, “front”, “rear”,
“left”, “right”, “vertical”, “horizontal”, “top”, “bottom”,
“inner”, “outer”, “clockwise”, “counterclockwise” and the
like indicates orientation or the orientation or positional
relationship based on the positional relationship shown in
the drawings, for convenience of description only and the
present invention is to simplify the description, but does not
indicate or imply that the device or element referred to must
have a particular orientation in a particular orientation
construction and operation, and therefore not be construed
as limiting the present invention. In addition, the terms
“first”, “second” are used to indicate or imply relative
importance or the number of technical features specified
implicitly indicated the purpose of description and should
not be understood. Thus, there is defined “first”, “second”
features may explicitly or implicitly include one or more of
the features. In the description of the new practice, the
meaning of*‘plurality” is at least two, e.g. two, three, etc.,
unless explicitly specifically limited.

[0035] Inthe presentinvention, unless otherwise explicitly
specified or limited, the terms “mounted,” “connected,”
“connected,” “fixed” and like terms are to be broadly
understood, for example, may be a fixed connection, may be
is detachably connected to, or integrally; may be a mechani-
cal connector, may be electrically connected; may be
directly connected, can also be connected indirectly through
intervening structures, it may be interaction between the two
internal communicating elements or two elements. Those of
ordinary skill in the art, to be understood that the specific
meanings in the present invention in accordance with spe-
cific circumstances.

[0036] Inthe presentinvention, unless otherwise expressly
specified or limited, the first feature in the “on” a second
“lower” or the first and second features may include direct
contact and may also include a first the second feature is not
in direct contact, but the contact by the additional features
therebetween. Also, the first feature a second feature in the
“on”, “above”, “upper” and includes obliquely upward
directly above first feature a second feature, or only repre-
sents a first characteristic level is higher than the height of
the second feature. In the first feature a second feature
“beneath”, “below” and “lower” feature includes a first and
obliquely downward right below the second feature, or just
less than the level represented by the first feature a second
feature.

[0037] The following disclosure provides many different
embodiments or examples to achieve different structures of
the present invention. To simplify the disclosure of the
present invention, be described hereinafter and the members
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of the specific examples provided. Of course, they are only
illustrative, and are not intended to limit the present inven-
tion. Further, the present disclosure may repeat reference
numerals in different embodiments and/or the reference
letters. This repetition is for the purpose of simplicity and
clarity, and does not indicate a relationship between the
various embodiments and/or set in question. Further, the
present invention provides various specific examples of
materials and processes, but one of ordinary skill in the art
may be appreciated that other processes and applications
and/or other materials.

[0038] Please refer to FIG. 1. FIG. 1 is a schematic
structural view of a display panel of an embodiment of the
present invention. As sown in FIG. 1, a display panel 10 of
the present invention includes a substrate 100, an electrode
layer 200, and a reflection functional layer 300. The sub-
strate 100 includes a first surface 101 and a second surface
102 opposite to the first surface 101. The electrode layer 200
is disposed on the first surface 101 of the substrate 100. The
reflection functional layer 300 is disposed on the electrode
layer 200.

[0039] The display panel 10 of the present invention
utilizes the reflection functional layer 300 disposed on the
electrode layer 200 to reduce a reflectivity of the electrode
layer 200. Particularly, due to the electrode layer 200 has a
high reflectivity, when light from an external light source
impinges upon the display panel 10, the light from the
external light source is being reflected off the electrode layer
200 to an outside.

[0040] In the embodiment of the present invention, when
the light from the external light source impinges upon the
display panel 10, the light is first reflected off the reflection
functional layer 300 rather than to directly impinge upon the
electrode layer 200, whereby the extent to which the light
from the external light source reflected off the electrode
layer 200 of the display panel 10 is reduced, and thus display
quality of the display panel 10 is improved.

[0041] In one embodiment, please refer to FIG. 2 showing
a schematic structural view of the reflection functional layer
of the display panel of the embodiment of the present
invention. Referring to FIG. 1 in combination with FIG. 2,
the reflection functional layer 300 includes a first metal
sublayer 301, a transparent non-metal sublayer 302 lami-
nated on the first metal sublayer 301, and a second metal
sublayer 303 laminated on the transparent non-metal sub-
layer 301. The first metal sublayer 301, the transparent
non-metal sublayer 302, and the second metal sublayer 303
are laminated on the electrode layer 200 in sequence.
Namely, when the light from the external light source
impinges upon the display panel 10, the light passes though
the first metal sublayer 301, the transparent non-metal
sublayer 302, the second metal sublayer 303, and the elec-
trode layer 200 in turn.

[0042] The first metal sublayer 301 and the second metal
sublayer 303 each includes at least one of molybdenum
metal, chromium metal, and tungsten metal. The transparent
non-metal sublayer 302 includes at least one of a nanometer
indium tin oxide material, a transparent, electrically con-
ductive oxide material, an indium gallium zinc oxide mate-
rial, a silicon oxide material, and a silicon nitride material.

[0043] The first metal sublayer 301 has a thickness
between 12 and 40 nanometers, the second metal sublayer
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303 has a thickness between 2 and 15 nanometers, and the
transparent non-metal sublayer 302 has a thickness between
3 and 7 nanometers.

[0044] In one embodiment, the thickness of the second
metal sublayer 303 is less than that of the first metal sublayer
301

[0045] In one embodiment, continuing referring to FIG. 1,
the electrode layer 200 includes a first metal sublayer 201
and a second metal sublayer 202. The first metal sublayer
201 and the second metal sublayer 202 are disposed on
different layers. Particularly, each of the first metal sublayer
201 and the second metal sublayer 202 is provided with the
reflection functional layer 300 disposed thereon, wherein the
first metal sublayer 201 is configured to form a source
electrode and a drain electrode of a thin-film transistor, and
a common electrode and the like. The second metal sublayer
is configured to form a gate electrode of the thin-film
transistor.

[0046] The first metal sublayer 201 includes a source
metal electrode 2011 and a drain metal electrode 2012
spaced apart from each other, and a common electrode 2013.
The second electrode layer 202 includes a gate electrode
2021. The reflection functional layer 300 covers the source
metal electrode 2011, the drain metal electrode 2012, the
common electrode 2013, and the gate metal electrode 2021.

[0047] The reflection functional layer 300 includes a plu-
rality of reflection blocks 310 disposed corresponding to the
source metal electrode 2011, the drain metal electrode 2012,
the common electrode 2013, and the gate metal electrode
2021, respectively. For example, one of the plurality of
reflection blocks 310 is disposed on the source metal elec-
trode 2011, one of the plurality of reflection blocks 310 is
disposed on the drain metal electrode 2012, one of the
plurality of reflection blocks 310 is disposed on the common
electrode 2013, and one of the plurality of reflection blocks
310 is disposed on the gate metal electrode, wherein each of
the plurality of reflection blocks 310 is disposed correspond-
ing to a respective electrode.

[0048] In one embodiment, each of the plurality of reflec-
tion blocks 310 has a size corresponding to a respective
electrode. In another embodiment, each of the plurality of
reflection blocks 310 covers a respective electrode. That is,
each of the plurality of reflection blocks 310 can have a size
greater than that of a respective electrode.

[0049] In one embodiment, projections of the plurality of
the reflection blocks 310 on the substrate 100 are located at
a non-light emitting area. In micro display panels, a light
emitting area of the display panel takes up a smaller portion
on the entire display panel, and the other portion of the
display panel is a non-light emitting area. In order to reduce
the reflectivity of an electrode layer at the non-light emitting
area, the reflection functional layer 300 is capable of being
disposed on the electrode layer corresponding to the non-
light emitting area, thereby to maximally reduce the reflec-
tivity of the electrode layer of the micro display panel, and
to improve display quality.

[0050] The display panel 10 is exemplified by a micro
light emitting diode (LED) display panel. Because a light
emitting area of the micro LED display panel is in a small
proportion to an area of the pixels and the remaining portion
of the micro LED display panel is a non-light emitting area,
to reduce the reflectivity of the non-light emitting area of the
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micro LED display panel is capable of maximally reducing
the reflectivity of the micro LED display panel, thereby to
improve display quality.

[0051] Please continue referring to FIG. 1. The display
panel 10 includes the substrate 100, the electrode layer 200,
the reflection functional layer 300, a light shading metal
layer 400, a buffering layer 500, an intermediate dielectric
layer 600, a light emitting layer 700, and an encapsulation
layer 800.

[0052] The substrate 100 is exemplified by a transparent
glass substrate or a sapphire substrate. The light shading
metal layer 400 is disposed on the substrate 100.

[0053] The buffering layer 500 is disposed on the substrate
100 and covers the light shading metal layer 400. The
buffering layer 500 is formed by deposition of silicon
dioxide or silicon nitride. An electrically conductive groove
layer 901 is further disposed on the buffering layer 500, an
insulation layer 902 is disposed on the electrically conduc-
tive groove layer 901, and the second metal sublayer 202 is
disposed on the insulation layer 902.

[0054] The intermediate dielectric layer 600 is formed by
deposition of silicon dioxide or silicon nitride, and is depos-
ited on the electrically conductive groove layer 901, the
insulation layer 902, the second metal sublayer 202, and the
buffering layer 500.

[0055] The light emitting layer 700 is disposed on the first
metal sublayer 201. The light emitting layer 700 includes a
cathode layer 701, an anode layer 703, and a light emitting
material layer 702, wherein the light emitting layer 702 is
disposed between the cathode layer 701 and the anode layer
703. Namely, the light emitting layer 700 includes a plurality
of micro LEDs arranged in an array.

[0056] The encapsulation layer 800 is disposed on the
light emitting layer 700 to protect the light emitting layer
700.

[0057] Furthermore, the display panel of the present
invention utilizes the reflection functional layer 300 dis-
posed on the electrode layer 200 to mitigate effects caused
by reflection of light from an external light source on metal
electrodes of the display panel. As a result, the display panel
of the present invention is not required to be additionally
provided with a polarizer to mitigate effects caused by
reflection of light from an external light source on metal
electrodes of the display panel, and thus a light energy
utilization rate of the display panel is improved.

[0058] Accordingly, the display panel of the present
invention utilizes the reflection functional layer disposed on
the electrode layer to reduce the reflectivity of the electrode
layer. That is, when the light from the external light source
impinges upon the display panel, the light passes though the
reflection functional layer, and the adversely effects caused
by reflection of light from the external light source on metal
electrodes of the display panel are mitigated, thereby to
improve display quality. Additionally, the display panel of
the present invention is not necessary to utilize a polarizer to
reduce the reflectivity of the metal electrodes, thereby to
improve light energy utilization rate of the display panel.
[0059] Please refer to FIG. 3. FIG. 3 is another schematic
structural view of an embodiment of the present invention.
Differences between a display panel as shown in FIG. 3 and
the display panel as shown in FIG. 1 are as follows: a surface
of the encapsulation layer 800 of a display panel 20 shown
in FIG. 3 is formed with a nano-imprinting microstructure
900. The embodiment of the present invention utilizes the
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nano-imprinting microstructure 900 disposed on the surface
of the encapsulation layer 800 to improve luminous effi-
ciency of the display panel 20 and to restrain a mirror
reflection image from being occurred.

[0060] The surface of the encapsulation layer 800 is
formed with the nano-imprinting microstructure 900. The
nano-imprinting microstructure 900 includes a plurality of
nanometer hemispheric protrusions 910 spaced apart from
each other and distributed in an array arrangement on an
upper surface of the encapsulation layer 800.

[0061] Please refer to FIG. 4. FIG. 4 is another schematic
structural view of an embodiment of the present invention.
Differences between a display panel as shown in FIG. 4 and
the display panel as shown in FIG. 1 are as follows: a black
light shading glue 110 is disposed on the second surface 102
of the substrate 100 of a display panel 30 as shown in FIG.
4. The embodiment of the present invention utilizes the
black light shading glue 110 disposed on the second surface
102 of the substrate 100 to improve luminous efficiency of
the display panel 30 and to restrain a mirror reflection, image
from being occurred. Specifically, the black light shading
glue 110 covers the second surface 102 of the substrate 100.
[0062] The present invention further provides a display
apparatus including the display panel as described in any
one of the above-mentioned embodiments. Specific details
can be referred to the description of the display panel of any
one of the above-mentioned embodiments, and are not
repeatedly depicted.

[0063] It is understood that the invention may be embod-
ied in other forms within the scope of the claims. Thus the
present examples and embodiments are to be considered in
all respects as illustrative, and not restrictive, of the inven-
tion defined by the claims.

1. A display panel, comprising:

a substrate comprising a first surface and a second surface

opposite to the first surface;

an electrode layer disposed on the first surface of the

substrate; and
a reflection functional layer disposed on the electrode
layer for reducing a reflectivity of the electrode layer:;
the reflection functional layer comprising a first metal
sublayer, a transparent non-metal sublayer laminated
on the first metal sublayer, and a second metal sublayer
laminated on the transparent non-metal sublayer;

wherein the first metal sublayer and the second metal
sublayer each comprises at least one of molybdenum
metal, chromium metal, and tungsten metal;

wherein the transparent non-metal sublayer comprises at

least one of a nanometer indium tin oxide material, a
transparent, electrically conductive oxide material, an
indium gallium zinc oxide material, a silicon oxide
material, and a silicon nitride material; and

wherein a black shading glue is disposed on the second

surface of the substrate.

2. The display panel of claim 1, wherein the first metal
sublayer has a thickness between 12 and 40 nanometers, the
second metal sublayer has a thickness between 2 and 15
nanometers, and the transparent non-metal sublayer has a
thickness between 3 and 7 nanometers.

3. The display panel of claim 2, wherein the display panel
further comprises a light emitting layer and an encapsulation
layer, the light emitting layer is disposed on the reflection
functional layer, and the encapsulation layer is disposed on
the light emitting layer and covering the reflection functional
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layer, and wherein a surface of the encapsulation layer is
formed with a nano-imprinting microstructure.

4. The display panel of claim 3, wherein the nano-
imprinting microstructure comprises a plurality of nanome-
ter hemispheric protrusions spaced apart from each other
and distributed in an array arrangement on the surface of the
encapsulation layer.

5. The display panel of claim 3, wherein the light emitting
layer comprises a plurality of micro light emitting diodes
disposed in an array arrangement on the reflection functional
layer.

6. The display panel of claim 1, wherein the electrode
layer comprises a first sub-electrode layer and a second
sub-electrode layer, the first sub-electrode layer comprising
a source metal electrode, a drain metal electrode, and a
common electrode spaced apart from each other, and the
second sub-electrode layer comprising a gate metal elec-
trode, and wherein the reflection functional layer covers the
source metal electrode, the drain metal electrode, the com-
mon electrode, and the gate metal electrode.

7. The display panel of claim 6, wherein the reflection
functional layer comprises a plurality of reflection blocks
disposed corresponding to the source metal electrode, the
drain metal electrode, the common electrode, and the gate
metal electrode, respectively.

8. The display panel of claim 7, wherein projections of the
plurality of the reflection blocks on the substrate are located
at a non-light emitting area of the substrate.

9. A display panel, comprising:

a substrate comprising a first surface and a second surface

opposite to the first surface;

an electrode layer disposed on the first surface of the

substrate; and

a reflection functional layer disposed on the electrode

layer for reducing a reflectivity of the electrode layer.

10. The display panel of claim 9, wherein the reflection
functional layer comprises a first metal sublayer, a transpar-
ent non-metal sublayer laminated on the first metal sublayer,
and a second metal sublayer laminated on the transparent
non-metal sublayer, and wherein the first metal sublayer and
the second metal sublayer each comprises at least one of
molybdenum metal, chromium metal, and tungsten metal,
the transparent non-metal sublayer comprises at least one of
a nanometer indium tin oxide material, a transparent, elec-
trically conductive oxide material, an indium gallium zinc
oxide material, a silicon oxide material, and a silicon nitride
material.

11. The display panel of claim 10, wherein the first metal
sublayer has a thickness between 12 and 40 nanometers, the
second metal sublayer has a thickness between 2 and 15
nanometers, and the transparent non-metal sublayer has a
thickness between 3 and 7 nanometers.

12. The display panel of claim 9, wherein the display
panel further comprises a light emitting layer and an encap-
sulation layer, the light emitting layer is disposed on the
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reflection functional layer, and the encapsulation layer is
disposed on the light emitting layer and covering the reflec-
tion functional layer, and wherein a surface of the encapsu-
lation layer is formed with a nano-imprinting microstruc-
ture.

13. The display panel of claim 12, wherein the nano-
imprinting microstructure comprises a plurality of nanome-
ter hemispheric protrusions spaced apart from each other
and distributed in an array arrangement on the surface of the
encapsulation layer.

14. The display panel of claim 12, wherein the light
emitting layer comprises a plurality of micro light emitting
diodes disposed in an array arrangement on the reflection
functional layer.

15. The display panel of claim 9, wherein a black shading
glue is disposed on the second surface of the substrate.

16. The display panel of claim 9, wherein the electrode
layer comprises a first sub-electrode layer and a second
sub-electrode layer, the first sub-electrode layer comprising
a source metal electrode, a drain metal electrode, and a
common electrode spaced apart from each other, and the
second sub-electrode layer comprising a gate metal elec-
trode, and wherein the reflection functional layer covers the
source metal electrode, the drain metal electrode, the com-
mon electrode, and the gate metal electrode.

17. The display panel of claim 16, wherein the reflection
functional layer comprises a plurality of reflection blocks
disposed corresponding to the source metal electrode, the
drain metal electrode, the common electrode, and the gate
metal electrode, respectively.

18. The display panel of claim 17, wherein projections of
the plurality of the reflection blocks on the substrate are
located on a non-light emitting area of the substrate.

19. A display apparatus, comprising a display panel, the
display panel comprising:

a substrate comprising a first surface and a second surface

opposite to the first surface;

an electrode layer disposed on the first surface of the

substrate; and

a reflection functional layer disposed on the electrode

layer for reducing a reflectivity of the electrode layer.

20. The display panel of claim 19, wherein the reflection
functional layer comprises a first metal sublayer, a transpar-
ent non-metal sublayer laminated on the first metal sublayer,
and a second metal sublayer laminated on the transparent
non-metal sublayer; and wherein the first metal sublayer and
the second metal sublayer each comprises at least one of
molybdenum metal, chromium metal, and tungsten metal,
and the transparent non-metal sublayer comprises at least
one of a nanometer indium tin oxide material, a transparent
conducting oxide material, an indium gallium zinc oxide
material, a silicon oxide material, and a silicon nitride
material.



THMBW(EF)

S
[R50 i (% RIAR) A (i)
[RIZ A

KA

IPCH K&

CPCHRF

L 5ER
S EREEEE

BE(X)

ERERNERRE

US20200091378A1 NI (AE)E

US16/301870

RYIHHE B KBREARBRLA

FAN YONG

FAN, YONG

HO1L33/44 HO1L25/075

patsnap

2020-03-19

2018-11-01

GO02F1/13439 G02F2201/38 H01L51/5203 HO1L25/0753 HO1L51/5215 G02F 1/1343 G02F 1/136286

HO1L33/44 HO1L25/167 HO1L33/62 HO1L51/5281

201811085514.6 2018-09-18 CN

Espacenet USPTO

EREREE B, AR -RENSE -REANNE KT ;

UREZRHE, ENEEEEERNE—REA L, REDERZEESR 310 g1 3102%1 11%2

REL, BTREESRENRHFR,

30

N

701 702 703

012
N o

b

400

i
v
“fm‘e“f‘f ¢

/ |
901 982 903 200 {201 02 191

202


https://share-analytics.zhihuiya.com/view/bab8d468-cc27-46de-9bd7-420a594f979e
https://worldwide.espacenet.com/patent/search/family/069774500/publication/US2020091378A1?q=US2020091378A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200091378%22.PGNR.&OS=DN/20200091378&RS=DN/20200091378

