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(57) ABSTRACT

A display panel and a method of manufacturing the display
panel are provided. The display panel includes an array
substrate, a planarization layer, a pixel defining layer, an
organic light emitting device, and an inorganic layer dis-
posed between the planarization layer and the pixel defining
layer to block moisture and oxygen. An encapsulation struc-
ture of the array substrate is cooperatively formed by a
combination of a first interlayer dielectric layer contained in
a thin-film transistor, the planarization layer, and the inor-
ganic layer.
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providing an array substrate comprising a substrate and a thin-film L~ 310
transistor disposed on the substrate

|

forming a planarization layer on the array substrate

- S20

forming an inorganic layer on the planarization layer to block moisture
and oxygen, and forming a first via hole in the inorganic layer and the L S30)
planarization layer

forming a pixel defining layer comprising a plurality of pixel defining
elements spaced apart from each other on the inorganic layer, and

forming an organic light emitting device between adjacent pixel defining |~ > S40
elements
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DISPLAY PANEL, MANUFACTURING
METHOD THEREOF, AND DISPLAY DEVICE

BACKGROUND OF INVENTION

1. Field of Invention

[0001] The present invention relates to a display field, and
particularly, to a display panel, a manufacturing method
thereof, and a display device.

2. Related Art

[0002] In display panels, organic light emitting diodes
(OLEDs) emit light through organic light emitting materials
of light emitting layers. Organic luminescent materials are
prone to corrosion by moisture and oxygen, causing pixel
shrinkage in OLED devices, thereby affecting a service life
of the display panels and product yield.

[0003] Currently, a thin-film package is usually provided
in organic light emitting devices for moisture and oxygen
barrier. However, the thin-film encapsulation can only block
intrusion of moisture and oxygen from upper layers of
organic light emitting devices to light emitting layers, while
current moisture and oxygen can erode the light emitting
layers through bottom structures of the light emitting layers.

[0004] Ina display panel industry, in order to realize a full
screen design, it is necessary to bend a flexible circuit board
at a lower boundary of a panel to be attached to a lower
surface of a panel, and set a bending area in a terminal area,
wherein an organic filling layer is provided below the
bending area to relieve bending stress, and thus its moisture
and oxygen barrier performance is pool. Therefore, the
organic filling layer filled in the bending area and a substrate
jointly constitute a channel for moisture and oxygen intru-
sion, causing a light emitting layer to be easily corroded by
moisture and oxygen, thereby giving rise to product defects

[0005] Therefore, it is imperative to provide a display
panel, a manufacturing method thereof, and a display device
to overcome the above-mentioned problem.

SUMMARY OF INVENTION

[0006] The present application provides a display panel
and a manufacturing method thereof, and a display device to
overcome a problem that moisture and oxygen in a current
display panel intrude an organic light emitting device along
a substrate, an organic filling layer, a planarization layer, and
a pixel defining layer.

[0007] To overcome the above-mentioned problems, the
present application provides a technical solution as follows:

[0008] In one aspect of the present invention, the present
application provides a display panel, comprising an array
substrate comprising a substrate and a thin-film transistor
disposed on the substrate; a planarization layer disposed on
the array substrate; a pixel defining layer disposed above the
planarization layer, wherein the pixel defining layer com-
prises a plurality of pixel defining elements spaced apart
from each other; an organic light emitting device disposed
between adjacent pixel defining elements; and an inorganic
layer disposed between the planarization layer and the pixel
defining layer and configured to block moisture and oxygen;
wherein an encapsulation structure for a bottom of the
organic light emitting device is cooperatively formed by a
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combination of a first interlayer dielectric layer contained in
the thin-film transistor, the planarization layer, and the
inorganic layer.

[0009] In a display panel of the present application, the
thin-film transistor comprises an active layer disposed on the
array substrate; a first gate insulating layer disposed on the
active layer; a first metal layer disposed on the first gate
insulating layer; a second gate insulating layer disposed on
the first metal layer; a second metal layer disposed the
second gate insulating layer; the first interlayer dielectric
layer disposed on the second metal layer; and a source metal
and a drain metal disposed on the first interlayer dielectric
layer; wherein an anode metal of the organic light emitting
device is electrically connected to the drain metal through a
first via hole, and the organic light emitting device com-
prises the anode metal, a light emitting layer, and a cathode
layer.

[0010] In a display panel of the present application, the
first via hole extends through the inorganic layer and the
planarization layer.

[0011] In a display panel of the present application, the
first interlayer dielectric layer is an inorganic layer, and the
planarization layer is an organic layer.

[0012] In a display panel of the present application, the
display panel comprises a display area and a bending area
disposed at a side of the display area, and wherein the
thin-film transistor and the organic light emitting device are
disposed in the display area, and an organic filling layer is
disposed in the bending area and extends through the first
gate insulating layer, the second gate insulating layer, and
the first interlayer dielectric layer.

[0013] In a display panel of the present application, the
display panel further comprises a second interlayer dielectric
layer disposed between the planarization layer and the first
interlayer dielectric layer, and wherein the second interlayer
dielectric layer is connected to the organic filling layer, and
the second interlayer dielectric layer and the organic filling
layer are made of a same material.

[0014] In a display panel of the present application, the
display panel further comprises a stress buffer unit disposed
in the display area, and wherein the stress buffer unit
sequentially extends through the first gate insulating layer,
the second gate insulating layer, and the first interlayer
dielectric layer, and is connected to the second interlayer
dielectric layer.

[0015] In a display panel of the present application, the
first metal layer comprises a first gate metal, and the second
metal layer comprises a second gate metal.

[0016] In a display panel of the present application, the
display panel further comprises a buffer layer disposed
between the substrate and the thin-film transistor.

[0017] In another aspect of the present invention, the
present application further provides a method of manufac-
turing a display panel, comprising following steps:

S10: providing an array substrate comprising a substrate and
a thin-film transistor disposed on the substrate;

S20: forming a planarization layer on the array substrate;
S30: forming an inorganic layer on the planarization layer to
block moisture and oxygen, and forming a first via hole in
the inorganic layer and the planarization layer; and

S40: forming a pixel defining layer comprising a plurality of
pixel defining elements spaced apart from each other on the
inorganic layer, and forming an organic light emitting device
between adjacent pixel defining elements;
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[0018] wherein a first interlayer dielectric layer contained
in the thin-film transistor, the planarization layer, and the
inorganic layer cooperatively form an encapsulation struc-
ture for a bottom of the organic light emitting device.
[0019] In a method of manufacturing the display panel of
the present application, the step S30 comprises pattering, by
using a first mask process, the planarization layer to form the
first via hole, wherein the inorganic layer is formed on the
patterned planarization layer, and removing, by using a
second mask process, an inorganic material in the first via
hole to form the first via hole.

[0020] In a method of manufacturing the display panel of
the present application, the step S30 comprises forming the
inorganic layer on the planarization layer, and pattering the
inorganic layer and the planarization layer by using a first
mask process to form the first via hole.

[0021] In another aspect of the present invention, the
present application further provides a display device, com-
prising a display panel and a polarizer, wherein the display
panel comprises an array substrate comprising a substrate
and a thin-film transistor disposed on the substrate; a pla-
narization layer disposed on the array substrate; a pixel
defining layer disposed above the planarization layer,
wherein the pixel defining layer comprises a plurality of
pixel defining elements spaced apart from each other; an
organic light emitting device disposed between adjacent
pixel defining elements; and an inorganic layer disposed
between the planarization layer and the pixel defining layer
and configured to block moisture and oxygen; wherein an
encapsulation structure is formed by a combination of a first
interlayer dielectric layer contained in the thin-film transis-
tor, the planarization layer, and the inorganic layer coopera-
tively form at a bottom of the organic light emitting device.
[0022] In a display device of the present application, the
thin-film transistor comprises an active layer disposed on the
array substrate; a first gate insulating layer disposed on the
active layer; a first metal layer disposed on the first gate
insulating layer; a second gate insulating layer disposed on
the first metal layer; a second metal layer disposed the
second gate insulating layer; the first interlayer dielectric
layer disposed on the second metal layer; and a source metal
and a drain metal disposed on the first interlayer dielectric
layer; wherein an anode metal of the organic light emitting
device is connected to the drain metal over the first via hole,
and the organic light emitting device comprises the anode
metal, a light emitting layer, and a cathode layer.

[0023] In a display device of the present application, the
first via hole extends through the inorganic layer and the
planarization layer.

[0024] In a display device of the present application, the
first interlayer dielectric layer is an inorganic layer, and the
planarization layer is an organic layer.

[0025] In a display device of the present application, the
display panel comprises a display area and a bending area
disposed at a side of the display area, and wherein the
thin-film transistor and the organic light emitting device are
disposed in the display area, and an organic filling layer is
disposed in the bending area and extends through the first
gate insulating layer, the second gate insulating layer, and
the first interlayer dielectric layer.

[0026] In a display device of the present application, the
display panel further comprises a second interlayer dielectric
layer disposed between the planarization layer and the first
interlayer dielectric layer, and wherein the second interlayer
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dielectric layer is connected to the organic filling layer, and
the second interlayer dielectric layer and the organic filling
layer are made of a same material.

[0027] In a display device of the present application, the
display panel further comprises a stress buffer unit disposed
in the display area, and wherein the stress buffer unit
sequentially extends through the first gate insulating layer,
the second gate insulating layer, and the first interlayer
dielectric layer, and is connected to the second interlayer
dielectric layer.

[0028] In a display device of the present application, the
first metal layer comprises a first gate metal, and the second
metal layer comprises a second gate metal.

[0029] The present application has advantageous effects as
follows: the present application utilizes the newly added
inorganic layer disposed between the planarization layer and
the pixel defining layer to allow the first interlayer dielectric
layer, the planarization layer, and the inorganic layer to
cooperatively form an encapsulation structure for a bottom
of the organic light emitting device, thereby to prevent
moisture and oxygen from intruding into the organic light
emitting device from a bottom of the light emitting layer,
and improve a service life of the organic light emitting
device.

BRIEF DESCRIPTION OF DRAWINGS

[0030] 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.
[0031] FIG. 1 is a cross-sectional view of a display panel
of a first embodiment of the present application.

[0032] FIG. 2 is a cross-sectional view of a display panel
of a second embodiment of the present application.

[0033] FIG. 3 is a cross-sectional view of a display panel
of a third embodiment of the present application.

[0034] FIGS. 4a-4d are schematic structural views with
respect to a step S30 of the third embodiment of the present
application.

[0035] FIGS. 5a-5¢ are schematic structural views with
respect to a step S30 of a fourth embodiment of the present
application.

DESCRIPTION OF PREFERRED
EMBODIMENTS

[0036] The following embodiments are described with
reference to the accompanying drawings, and are used to
exemplify specific embodiments for implementation of the
present invention. Terms about directions mentioned in the
present invention, such as “upper”, “lower”, “front”, “rear”,
“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 invention, and are not intended to limit the
present invention. In the figures, units having similar struc-
tures are represented by using a same reference number.

[0037] The present application provides a display panel
and a manufacturing method thereof, and a display device to
overcome a problem that moisture and oxygen in a current
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display panel intrude an organic light emitting device along
a substrate, an organic filling layer, a planarization layer, and
a pixel defining layer.

[0038] Please refer to FIG. 1. FIG. 1 is a cross-sectional
view of a display panel 100 of a first embodiment of the
present application.

[0039] According to one aspect of the present application,
the present application provides the display panel 100
including an array substrate, a planarization layer 13, a pixel
defining layer, an organic light emitting device 15, and an
inorganic layer 14 disposed between the planarization layer
13 and the pixel defining layer.

[0040] The array substrate includes a substrate 11 and a
thin-film transistor 12 disposed on the substrate 11.

[0041] In one embodiment, a buffer layer is disposed
between the substrate 11 and the thin-film transistor 12,
wherein a material of the buffer layer includes one of silicon
nitride and silicon oxide.

[0042] In one embodiment, in order to facilitate a bend-
able design of the display panel 100, the substrate 11 is a
flexible substrate 11. A material of the flexible substrate 11
includes polyimide, and the polyimide is an organic sub-
stance having a low moisture and oxygen barrier perfor-
mance.
[0043]
includes:
an active layer 121 disposed on the array substrate;

a first gate insulating layer 122 disposed on the active layer
121,

a first metal layer 123 disposed on the first gate insulating
layer 122;

a second gate insulating layer 124 disposed on the first metal
layer 123;

a second metal layer 125 disposed the second gate insulating
layer 124;

a first interlayer dielectric layer 126 disposed on the second
metal layer 125; and a source metal 127 and a drain metal
128 disposed on the first interlayer dielectric layer 126;
wherein an anode metal 151 of the organic light emitting
device 15 is electrically connected to the drain metal 128
through a first via hole, and the organic light emitting device
15 includes the anode metal 151, a light emitting layer 152,
and a cathode layer 153.

[0044] In one embodiment, the first via hole extends
through the inorganic layer 14 and the planarization layer
13.

[0045] In one embodiment, the active layer 121 includes
an intermediate channel portion and a source doping area
and a drain doping area disposed at both ends of the channel
portion. The source metal 127 is connected to the source
doping area, and the drain metal 128 is connected to the
drain doping area.

[0046] The first metal layer 123 includes a first gate metal,
and the second metal layer 125 includes a second gate metal.
[0047] The planarization layer 13 is disposed on the
source metal 127 and the drain metal 128.

[0048] A material of the planarization layer 13 is an
organic material for planarizing a surface of the array
substrate.

[0049] The inorganic layer 14 is disposed on a surface of
the planarization layer 13 for blocking moisture and oxygen
intrusion in a longitudinal direction.

[0050] The first interlayer dielectric layer 126 contained in
the thin-film transistor 12, the planarization layer 13, and the

In one embodiment, the thin-film transistor 12
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inorganic layer 14 cooperatively form an encapsulation
structure for a bottom of the light emitting layer 152, thereby
to prevent moisture and oxygen from intruding into the light
emitting layer 152 of the organic light emitting device 15
from a bottom of the organic light emitting device 15.
[0051] Since the first interlayer dielectric layer 126 is also
made of an inorganic material, the first interlayer dielectric
layer 126, the planarization layer 13, and the inorganic layer
14 cooperatively form an inorganic/organic/inorganic
encapsulation structure, thereby to be capable of providing
moisture and oxygen barrier performance the same as that of
an encapsulation portion on the light emitting layer 152.
[0052] The pixel defining layer is disposed above the
planarization layer 13 and includes a plurality of pixel
defining elements 17 spaced apart from each other for
defining pixel areas. The plurality of pixel defining elements
17 are made of an organic material.

[0053] The organic light emitting device 15 is disposed in
a pixel area between adjacent pixel defining elements 17.
[0054] The organic light emitting device 15 includes the
anode metal 151, the cathode layer 153, and the light
emitting layer 152 disposed between the anode metal 151
and the cathode layer 153.

[0055] Inone embodiment, the display panel 100 includes
a display area 100a and a bending area 1005 disposed at a
side of the display area 100a.

[0056] The thin-film transistor 12 and the organic light
emitting device 15 are disposed in the display area 100a. An
organic filling layer 16 is disposed in the bending area 1005
and extends through the first gate insulating layer 122, the
second gate insulating layer 124, and the first interlayer
dielectric layer 126.

[0057] Since the organic filling layer 16, the substrate 11,
the planarization layer 13, and the pixel defining layer are all
made of an organic material, and in the current display panel
100, the substrate 11, the organic filling layer 16, the
planarization layer 13, and the pixel defining layer are in
direct contact with each other, a channel for moisture and
oxygen intrusion is thus formed. Furthermore, the inorganic
layer 14 of the present application disposed between the
planarization layer 13 and the pixel defining layer can
provide moisture and oxygen barrier performance, thereby
to prevent moisture and oxygen from intruding into a bottom
of the light emitting layer 152.

[0058] In one embodiment, the organic filling layer 16
extends through the buffer layer, the first gate insulating
layer 122, the second gate insulating layer 124, and the first
interlayer dielectric layer 126.

[0059] Please refer to FIG. 2. FIG. 2 is a cross-sectional
view of a display panel of a second embodiment of the
present application.

[0060] In one embodiment, the display panel 100 further
includes a second interlayer dielectric layer 129 disposed
between the planarization layer 13 and the first interlayer
dielectric layer 126, and the second interlayer dielectric
layer 129 is connected to the organic filling layer 16,
wherein the second interlayer dielectric layer 129 and the
organic filling layer 16 are made of a same material.
[0061] In one embodiment, the display panel 100 further
includes a stress buffer unit 18 disposed in the display area
100a. The stress buffer unit 18 sequentially extends through
the first gate insulating layer 122, the second gate insulating
layer 124, and the first interlayer dielectric layer 126, and is
spaced apart from the second interlayer dielectric layer 129.
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[0062] In one embodiment, the stress buffer unit 18
sequentially extends through the buffer layer, the first gate
insulating layer 122, the second gate insulating layer 124,
and the first interlayer dielectric layer 126, and is connected
to the second interlayer dielectric layer 129.

[0063] Please refer to FIG. 3. FIG. 3 is a cross-sectional
view of a display panel 100 of a third embodiment of the
present application.

[0064] According to another aspect of the present appli-
cation, the present application further provides a method of
manufacturing a display panel 100, including the following
steps:

S10: providing an array substrate including a substrate 11
and a thin-film transistor 12 disposed on the substrate 11;
S20: forming a planarization layer 13 on the array substrate;
S30: forming an inorganic layer 14 on the planarization layer
13 to block moisture and oxygen, and forming a first via hole
in the inorganic layer 14 and the planarization layer 13; and
S40: forming a pixel defining layer including a plurality of
pixel defining elements 17 spaced apart from each other on
the inorganic layer 14, and forming an organic light emitting
device 15 between adjacent pixel defining elements 17;
wherein a first interlayer dielectric layer 126 contained in the
thin-film transistor 12, the planarization layer 13, and the
inorganic layer 14 cooperatively form an encapsulation
structure for a bottom of a light emitting layer 152.

[0065] In one embodiment, in order to facilitate a bend-
able design of the display panel 100, the substrate 11 is a
flexible substrate 11. A material of the flexible substrate 11
includes polyimide, and the polyimide is an organic sub-
stance having a low moisture and oxygen barrier perfor-
mance.
[0066]
includes:
an active layer 121 disposed on the array substrate;

a first gate insulating layer 122 disposed on the active layer
121;

a first metal layer 123 disposed on the first gate insulating
layer 122;

a second gate insulating layer 124 disposed on the first metal
layer 123;

a second metal layer 125 disposed the second gate insulating
layer 124;

a first interlayer dielectric layer 126 disposed on the second
metal layer 125;

and a source metal 127 and a drain metal 128 disposed on
the first interlayer dielectric layer 126, wherein an anode
metal 151 of the organic light emitting device 15 is electri-
cally connected to the drain metal 128 through a first via
hole, and the organic light emitting device 15 includes the
anode metal 151, a light emitting layer 152, and a cathode
layer 153.

[0067] Please refer to FIGS. 4a-4d. FIGS. 4a-4d are
schematic structural views with respect to a step S30 of the
third embodiment of the present application.

[0068] In one embodiment, the step S30 includes: patter-
ing, by using a first mask process, the planarization layer 13
to form the first via hole, wherein the inorganic layer 14 is
formed on the patterned planarization layer 13, and remov-
ing, by using a second mask process, an inorganic material
in the first via hole to form the first via hole.

[0069] Please refer to FIGS. 5a-5¢. FIGS. 5a-5¢ are sche-
matic structural views with respect to a step S30 of a fourth
embodiment of the present application.

In one embodiment, the thin-film transistor 12
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[0070] Inone embodiment, the step S30 includes: forming
the inorganic layer 14 on the planarization layer 13, and
pattering the inorganic layer 14 and the planarization layer
13 by using a first mask process to form the first via hole.
[0071] The planarization layer 13 is disposed on the
source metal 127 and the drain metal 128.

[0072] A material of the planarization layer 13 is an
organic material for planarizing a surface of the array
substrate.

[0073] The inorganic layer 14 is disposed on a surface of
the planarization layer 13 for blocking moisture and oxygen
intrusion in a longitudinal direction.

[0074] The first interlayer dielectric layer 126 contained in
the thin-film transistor 12, the planarization layer 13, and the
inorganic layer 14 cooperatively form an encapsulation
structure for a bottom of the light emitting layer 152, thereby
to prevent moisture and oxygen from intruding into the light
emitting layer 152 of the organic light emitting device 15
from a bottom of the organic light emitting device 15.
[0075] Since the first interlayer dielectric layer 126 is also
made of an inorganic material, the first interlayer dielectric
layer 126, the planarization layer 13, and the inorganic layer
14 cooperatively form an inorganic/organic/inorganic
encapsulation structure, thereby to be capable of providing
moisture and oxygen barrier performance the same as that of
an encapsulation portion on the light emitting layer 152.
[0076] The pixel defining layer is disposed above the
planarization layer 13 and includes a plurality of pixel
defining elements 17 spaced apart from each other for
defining pixel areas. The plurality of pixel defining elements
17 are made of an organic material.

[0077] The organic light emitting device 15 is disposed in
a pixel area between adjacent pixel defining elements 17.
[0078] The organic light emitting device 15 includes the
anode metal 151, the cathode layer 153, and the light
emitting layer 152 disposed between the anode metal 151
and the cathode layer 153.

[0079] Inone embodiment, the display panel 100 includes
a display area 100a and a bending area 1005 disposed at a
side of the display area 100a.

[0080] The thin-film transistor 12 and the organic light
emitting device 15 are disposed in the display area 100a. An
organic filling layer 16 is disposed in the bending area 1005
and extends through the first gate insulating layer 122, the
second gate insulating layer 124, and the first interlayer
dielectric layer 126.

[0081] In one embodiment, the organic filling layer 16
extends through the buffer layer, the first gate insulating
layer 122, the second gate insulating layer 124, and the first
interlayer dielectric layer 126.

[0082] Since the organic filling layer 16, the substrate 11,
the planarization layer 13, and the pixel defining layer are all
made of an organic material, and in the current display panel
100, the substrate 11, the organic filling layer 16, the
planarization layer 13, and the pixel defining layer are in
direct contact with each other, a channel for moisture and
oxygen intrusion is thus formed. Furthermore, the inorganic
layer 14 of the present application disposed between the
planarization layer 13 and the pixel defining layer can
provide moisture and oxygen barrier performance, thereby
to prevent moisture and oxygen from intruding into a bottom
of the light emitting layer 152.

[0083] In one embodiment, the display panel 100 further
includes a second interlayer dielectric layer 129 disposed
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between the planarization layer 13 and the first interlayer
dielectric layer 126, and the second interlayer dielectric
layer 129 is connected to the organic filling layer 16,
wherein the second interlayer dielectric layer 129 and the
organic filling layer 16 are made of a same material.
[0084] In one embodiment, the display panel 100 further
includes a stress buffer unit 18 disposed in the display area
100a. The stress buffer unit 18 sequentially extends through
the first gate insulating layer 122, the second gate insulating
layer 124, and the first interlayer dielectric layer 126, and is
spaced apart from the second interlayer dielectric layer 129.
[0085] The present application has advantageous effects as
follows: the present application utilizes the newly added
inorganic layer disposed between the planarization layer and
the pixel defining layer to allow the first interlayer dielectric
layer, the planarization layer, and the inorganic layer to
cooperatively form an encapsulation structure for a bottom
of the organic light emitting device, thereby to prevent
moisture and oxygen from intruding into the organic light
emitting device from a bottom of the light emitting layer,
and improve a service life of the organic light emitting
device.

[0086] Accordingly, although the present invention has
been disclosed as a preferred embodiment, it is not intended
to limit the present invention. Those skilled in the art without
departing from the spirit and scope of the present invention
may make various changes or modifications, and thus the
scope of the present invention should be after the appended
claims and their equivalents.

What is claimed is:

1. A display panel, comprising:

an array substrate comprising a substrate and a thin-film
transistor disposed on the substrate;

a planarization layer disposed on the array substrate;

a pixel defining layer disposed above the planarization
layer, wherein the pixel defining layer comprises a
plurality of pixel defining elements spaced apart from
each other;

an organic light emitting device disposed between adja-
cent pixel defining elements; and

an inorganic layer disposed between the planarization
layer and the pixel defining layer and configured to
block moisture and oxygen;

wherein an encapsulation structure for a bottom of the
organic light emitting device is cooperatively formed
by a combination of a first interlayer dielectric layer
contained in the thin-film transistor, the planarization
layer, and the inorganic layer.

2. The display panel of claim 1, wherein the thin-film

transistor comprises:

an active layer disposed on the array substrate;

a first gate insulating layer disposed on the active layer;

a first metal layer disposed on the first gate insulating
layer;

a second gate insulating layer disposed on the first metal
layer;

a second metal layer disposed the second gate insulating
layer;

the first interlayer dielectric layer disposed on the second
metal layer; and

a source metal and a drain metal disposed on the first
interlayer dielectric layer;

wherein an anode metal of the organic light emitting
device is electrically connected to the drain metal
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through a first via hole, and the organic light emitting
device comprises the anode metal, a light emitting
layer, and a cathode layer.

3. The display panel of claim 2, wherein the first via hole
extends through the inorganic layer and the planarization
layer.

4. The display panel of claim 3, wherein the first interlayer
dielectric layer is an inorganic layer, and the planarization
layer is an organic layer.

5. The display panel of claim 2, wherein the display panel
comprises a display area and a bending area disposed at a
side of the display area, and wherein the thin-film transistor
and the organic light emitting device are disposed in the
display area, and an organic filling layer is disposed in the
bending area and extends through the first gate insulating
layer, the second gate insulating layer, and the first interlayer
dielectric layer.

6. The display panel of claim 5, wherein the display panel
further comprises a second interlayer dielectric layer dis-
posed between the planarization layer and the first interlayer
dielectric layer, and wherein the second interlayer dielectric
layer is connected to the organic filling layer, and the second
interlayer dielectric layer and the organic filling layer are
made of a same material.

7. The display panel of claim 6, wherein the display panel
further comprises a stress buffer unit disposed in the display
area, and wherein the stress buffer unit sequentially extends
through the first gate insulating layer, the second gate
insulating layer, and the first interlayer dielectric layer, and
is connected to the second interlayer dielectric layer.

8. The display panel of claim 2, wherein the first metal
layer comprises a first gate metal, and the second metal layer
comprises a second gate metal.

9. The display panel of claim 1, further comprising a
buffer layer disposed between the substrate and the thin-film
transistor.

10. A method of manufacturing a display panel, compris-
ing following steps:

S10: providing an array substrate comprising a substrate

and a thin-film transistor disposed on the substrate;

S20: forming a planarization layer on the array substrate;

S30: forming an inorganic layer on the planarization layer

to block moisture and oxygen, and forming a first via
hole in the inorganic layer and the planarization layer;
and

S40: forming a pixel defining layer comprising a plurality

of pixel defining elements spaced apart from each other

on the inorganic layer, and forming an organic light

emitting device between adjacent pixel defining ele-

ments;

wherein a first interlayer dielectric layer contained in
the thin-film transistor, the planarization layer, and
the inorganic layer cooperatively form an encapsu-
lation structure for a bottom of the organic light
emitting device.

11. The method of manufacturing the display panel of
claim 10, wherein the step S30 comprises: pattering, by
using a first mask process, the planarization layer to form the
first via hole, wherein the inorganic layer is formed on the
patterned planarization layer, and removing, by using a
second mask process, an inorganic material in the first via
hole to form the first via hole.

12. The method of manufacturing the display panel of
claim 10, wherein the step S30 comprises: forming the
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inorganic layer on the planarization layer, and pattering the
inorganic layer and the planarization layer by using a first
mask process to form the first via hole.

13. A display device, comprising a display panel and a

polarizer, wherein the display panel comprises:

an array substrate comprising a substrate and a thin-film
transistor disposed on the substrate;

a planarization layer disposed on the array substrate;

a pixel defining layer disposed above the planarization
layer, wherein the pixel defining layer comprises a
plurality of pixel defining elements spaced apart from
each other;

an organic light emitting device disposed between adja-
cent pixel defining elements; and

an inorganic layer disposed between the planarization
layer and the pixel defining layer and configured to
block moisture and oxygen;

wherein an encapsulation structure is formed by a com-
bination of a first interlayer dielectric layer contained in
the thin-film transistor, the planarization layer, and the
inorganic layer cooperatively format a bottom of the
organic light emitting device.

14. The display device of claim 13, wherein the thin-film

transistor comprises:

an active layer disposed on the array substrate;

a first gate insulating layer disposed on the active layer;

a first metal layer disposed on the first gate insulating
layer;

a second gate insulating layer disposed on the first metal
layer;

a second metal layer disposed the second gate insulating
layer;

the first interlayer dielectric layer disposed on the second
metal layer; and

a source metal and a drain metal disposed on the first
interlayer dielectric layer;
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wherein an anode metal of the organic light emitting
device is connected to the drain metal over the first
via hole, and the organic light emitting device com-
prises the anode metal, a light emitting layer, and a
cathode layer.

15. The display device of claim 14, wherein the first via
hole extends through the inorganic layer and the planariza-
tion layer.

16. The display device of claim 15, wherein the first
interlayer dielectric layer is an inorganic layer, and the
planarization layer is an organic layer.

17. The display device of claim 14, wherein the display
panel comprises a display area and a bending area disposed
at a side of the display area, and wherein the thin-film
transistor and the organic light emitting device are disposed
in the display area, and an organic filling layer is disposed
in the bending area and extends through the first gate
insulating layer, the second gate insulating layer, and the first
interlayer dielectric layer.

18. The display device of claim 17, wherein the display
panel further comprises a second interlayer dielectric layer
disposed between the planarization layer and the first inter-
layer dielectric layer, and wherein the second interlayer
dielectric layer is connected to the organic filling layer, and
the second interlayer dielectric layer and the organic filling
layer are made of a same material.

19. The display device of claim 18, wherein the display
panel further comprises a stress buffer unit disposed in the
display area, and wherein the stress buffer unit sequentially
extends through the first gate insulating layer, the second
gate insulating layer, and the first interlayer dielectric layer,
and is connected to the second interlayer dielectric layer.

20. The display device of claim 14, wherein the first metal
layer comprises a first gate metal, and the second metal layer
comprises a second gate metal.

#* #* #* #* #*



