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(57) ABSTRACT

A pixel definition structure, an organic light-emitting device
and the encapsulation method thereof, and a display appa-
ratus are provided, in the field of display technology. The
pixel definition structure includes a plurality of barriers,
wherein the plurality of barriers includes a first barrier and
asecond barrier. The height of the first barrier is smaller than
that of the second barrier, and a barrier at a first edge area
of the pixel definition structure is the first barrier. The
present disclosure can solve the problem of the poor encap-
sulation effect and improve the encapsulation effect. The
present disclosure is applied to an organic light-emitting
device.
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Fig. 6

An organic light-emitting device is arranged in a deposition cavity, such
that the first edge area of the pixel definition structure of the organic light-

emitting device is close to the gas inlet of the deposition cavity.

Y

A mask plate is provided on the organic light-emitting device, such that
the opening area of the mask plate corresponds to the organic light-
emitting device.

\ J

A gas phase precursor is input into the deposition cavity through the gas
inlet. The gas phase precursor is deposited and attached onto the organic

light-emitting device through the opening area to form an inorganic layer.

/

An organic layer covering the inorganic layer is formed on the outer side
of the inorganic layer.

Fig. 7
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PIXEL DEFINITION STRUCTURE, ORGANIC
LIGHT-EMITTING DEVICE,
ENCAPSULATION METHOD THEREOF, AND
DISPLAY APPARATUS

[0001] The present application claims priority to Chinese
Patent Application No. 201710289711.9, filed with the State
Intellectual Property Office and titled “Pixel Definition
Structure, Organic Light-Emitting Device, Encapsulation
Method thereof, and Display Apparatus”, which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, and more particularly to a pixel definition struc-
ture, an organic light-emitting device, an encapsulation
method thereof, and a display apparatus.

BACKGROUND

[0003] Organic Light-Emitting Diode (OLED) devices are
featured by self-light emitting, high brightness, high con-
trast, low operating voltage, flexible display and so on, and
are regarded as the most prospective display devices. How-
ever, compositions in the air such as moisture and/or oxygen
and so on greatly affect the service life of OLED devices.
Thus, OLED devices usually need to be encapsulated to
isolate the OLED devices from the air.

[0004] In the related art, an OLED device includes a basal
substrate and an anode layer, a pixel definition structure (or
referred to as a pixel definition layer (PDL)), an organic
light-emitting layer and a cathode layer arranged sequen-
tially on the basal substrate. The pixel definition structure
includes a plurality of barriers with the same height. The
plurality of barriers may define a plurality of pixel regions.
The organic light-emitting layer includes a plurality of
organic light-emitting units. Each organic light-emitting unit
is disposed in one pixel region. When an OLED device is
encapsulated, an encapsulation structure may be formed at
an outer side of the OLED device. The encapsulation
structure includes an organic layer and an inorganic layer
alternately laminated on and covering the OLED device.
There may be a plurality of organic layers and inorganic
layers. The inorganic layer may be formed through an
atomic layer deposition (ALD) process. When the inorganic
layer is formed through the ALD process, the OLED device
may be deposited in a deposition cavity, then a mask plate
may be provided in the deposition cavity such that the mask
plate is disposed on the OLED device and an opening area
of the mask plate corresponds to the OLED device, and a gas
phase precursor may be input into the deposition cavity
through a gas inlet at one side of the deposition cavity. The
gas phase precursor spreads in the deposition cavity and is
deposited and attached to the OLED device through the
opening area of the mask plate to form an inorganic layer.
[0005] During the implementation of the present disclo-
sure, the inventors have found at least the following prob-
lems in the related art:

[0006] Since the barriers of the pixel definition structure
have the same height, when an inorganic layer is formed
through the ALD process, the inorganic layer on the OLED
device which first contacts the gas phase precursor is rela-
tively thick, causing poor thickness uniformity of the film
layers of the OLED device after encapsulation and a poor
encapsulation effect.
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SUMMARY

[0007] The present disclosure provides a pixel definition
structure, an organic light-emitting device, an encapsulation
method thereof, and a display apparatus, capable of solving
the problem that the thickness uniformity of the film layers
of the OLED device is poor after encapsulation and the
encapsulation effect is poor.

[0008] In a first aspect, there is provided a pixel definition
structure, including includes a plurality of barriers. The
plurality of barriers include at least one first barrier and at
least one second barrier. The height of the first barrier is
smaller than that of the second barrier, and a barrier at a first
edge area of the pixel definition structure is the first barrier.
[0009] In some embodiments, the plurality of barriers are
arranged from the first edge area along a preset direction at
high-low intervals.

[0010] In some embodiments, the plurality of barriers
include a plurality of second barriers. The plurality of
second barriers have the same height, and the at least one
first barrier and the plurality of second barriers are arranged
sequentially from the first edge area along a preset direction.
[0011] In some embodiments, the heights of the plurality
of barriers increase sequentially from the first edge area
along a preset direction.

[0012] In some embodiments, the plurality of barriers are
arranged in an array to form at least one first barrier group
and at least one second barrier group at intervals one by one
along the preset direction. The first barrier group includes m
first barriers, the second barrier group includes n second
barriers, and a barrier group at the first edge area is the first
barrier group, m=1, n=1 and both m and n are integers.
[0013] In some embodiments, m=1 and n=1.

[0014] Insomeembodiments, the first edge area is an edge
area which a gas phase precursor first passes by when an
organic light-emitting device including the pixel definition
structure is encapsulated.

[0015] Insomeembodiments, the preset direction is a flow
direction of a gas phase precursor when an organic light-
emitting device including the pixel definition structure is
encapsulated.

[0016] In a second aspect, there is provided an organic
light-emitting device, including a pixel definition structure.
[0017] The pixel definition structure includes a plurality of
barriers. The plurality of barriers include at least one first
barrier and at least one second barrier, the height of the first
barrier is smaller than that of the second barrier, and a bartier
at a first edge area of the pixel definition structure is the first
barrier

[0018] In some embodiments, the plurality of barriers are
arranged from the first edge area along a preset direction at
high-low intervals.

[0019] In some embodiments, the plurality of barriers
include a plurality of second barriers. The plurality of
second barriers have the same height, and the at least one
first barrier and the plurality of second barriers are arranged
sequentially from the first edge area along a preset direction.
[0020] In some embodiments, the heights of the plurality
of barriers increase sequentially from the first edge area
along a preset direction.

[0021] In some embodiments, the plurality of barriers are
arranged in an array to form at least one first barrier group
and at least one second barrier group at intervals one by one
along the preset direction. The first barrier group includes m
first barriers, the second barrier group includes n second
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barriers, and a barrier group at the first edge area is the first
barrier group, m=1, n=1 and both m and n are integers.
[0022] Insomeembodiments, the first edge area is an edge
area which a gas phase precursor first passes by when an
organic light-emitting device including the pixel definition
structure is encapsulated.

[0023] Insome embodiments, the preset direction is a flow
direction of a gas phase precursor when an organic light-
emitting device including the pixel definition structure is
encapsulated.

[0024] In some embodiments, the organic light-emitting
device includes a substrate and an anode layer, the pixel
definition structure, an organic light-emitting layer and a
cathode layer arranged sequentially on the substrate.
[0025] In a third aspect, there is provided a method for
encapsulating an organic light-emitting device. The organic
light-emitting device includes a pixel definition structure
comprising a plurality of barriers. The plurality of barriers
include at least one first barrier and at least one second
barrier, the height of the first barrier is smaller than that of
the second barrier, and a barrier at a first edge area of the
pixel definition structure is the first barrier. The method
includes:

[0026] arranging the organic light-emitting device in a
deposition cavity, such that the first edge area of the pixel
definition structure of the organic light-emitting device is
close to a gas inlet of the deposition cavity;

[0027] arranging a mask plate on the organic light-emit-
ting device, such that an opening area of the mask plate
corresponds to the organic light-emitting device;

[0028] inputting a gas phase precursor into the deposition
cavity through the gas inlet, wherein the gas phase precursor
is deposited and attached onto the organic light-emitting
device through the opening area to form an inorganic layer;
and

[0029] forming an organic layer covering the inorganic
layer on an outer side of the inorganic layer.

[0030] In a fourth aspect, there is provided a display
apparatus, including the organic light-emitting device pro-
vided in the second aspect.

[0031] In some embodiments, the plurality of barriers are
arranged from the first edge area along a preset direction at
high-low intervals.

[0032] In some embodiments, the plurality of barriers
include a plurality of second barriers. The plurality of
second barriers have the same height, and the at least one
first barrier and the plurality of second barriers are arranged
sequentially from the first edge area along a preset direction.
[0033] The technical solutions provided by the present
disclosure may include the following advantageous benefits:
[0034] In the pixel definition structure, the organic light-
emitting device, and the encapsulation method thereof, and
the display apparatus provided by the embodiments of the
present disclosure, since the plurality of barriers of the pixel
definition structure includes at least one first barrier and at
least one second barrier, a barrier at the first edge area of the
pixel definition structure is the first barrier, and the height of
the first barrier is smaller than that of the second barrier, the
thicknesses of the portions of the film layers at the first edge
area after the organic light-emitting device including the
pixel definition structure may be reduced, which improves
the thickness uniformity of the film layers and improves the
encapsulation effect.
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[0035] 1t is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not intended to
limit the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] To describe the technical solutions in the embodi-
ments of the present disclosure more clearly, the following
briefly introduces the accompanying drawings required for
describing the embodiments. Apparently, the accompanying
drawings in the following description show merely some
embodiments of the present disclosure, and a person of
ordinary skill in the art may still derive other drawings from
these accompanying drawings without creative efforts.
[0037] FIG. 1is a schematic diagram of a pixel definition
structure provided by an embodiment of the present disclo-
sure;

[0038] FIG. 2 is a top view of a pixel definition structure
provided by an embodiment of the present disclosure;
[0039] FIG. 3 is a schematic diagram of another pixel
definition structure provided by an embodiment of the
present disclosure;

[0040] FIG. 4 is a schematic diagram of yet another pixel
definition structure provided by an embodiment of the
present disclosure;

[0041] FIG. 5 is a schematic diagram of yet another pixel
definition structure provided by an embodiment of the
present disclosure;

[0042] FIG. 6 is a structural schematic diagram of a
light-emitting device provided by an embodiment of the
present disclosure;

[0043] FIG. 7 is a flow chart of an encapsulation method
provided by an embodiment of the present disclosure;
[0044] FIG. 8 is a diagram of an arrangement of a plurality
of light-emitting devices on a carrying substrate provided by
an embodiment of the present disclosure;

[0045] FIG. 9 is a top view of FIG. 8.

[0046] The drawings herein are incorporated in and con-
stitute a part of this specification of the present disclosure,
showing embodiments consistent with the present disclo-
sure, and explaining the principles of the present disclosure
together with the specification.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0047] The present disclosure will be described in further
detail with reference to the enclosed drawings, to clearly
present the objects, technique solutions, and advantages of
the present disclosure.

[0048] OLED devices are poorly resistant to H20O (water)
and/or O2 (oxygen) in the environment, and thus how to
effectively block H20 and/or O2 is a main bottleneck of the
application of OLED devices.

[0049] Currently, thin film encapsulation (TFE) method is
a main encapsulation method of OLED devices. The TFE
method forms an encapsulation structure by forming an
organic layer and an inorganic layer laminated to encapsu-
late an OLED device. The organic layer and the inorganic
layer may be both referred to as encapsulation film layers
and this encapsulation structure may also be referred to as a
blocking layer.

[0050] The ALD process may realize different reaction
periods in a sequential and quantitive reaction manner, to



US 2018/0315807 A1l

form a smooth, continuous and non-defective film by means
of atomic scale precise control. Thus, in the TFE method, a
better inorganic layer is usually obtained through the ALD
process to improve the encapsulation performance of the
encapsulation structure. However, the deposition of the ALD
process is atomic scale deposition and barriers of a pixel
definition structure of an OLED device have the same
height. After the inorganic layer is formed through the ALD
process, the OLED device has a severe shadow effect
phenomenon. The shadow effect phenomenon is greatly
related to the flow direction of a gas phase precursor.
Exemplarily, the shadow effect phenomenon at a location
close to the gas phase precursor on the OLED device is more
severe. The shadow effect phenomenon will cause the film
layers to be non-uniform and then affect the final encapsu-
lation effect.

[0051] In the embodiments of the present disclosure, the
barriers of the pixel definition structure of the organic
light-emitting device are arranged as barriers with different
heights and the heights of the barriers close to the gas phase
precursor are lower, such that the resistance to the gas phase
precursor in the flow direction may be reduced, to reduce the
shadow effect phenomenon at the edge of the organic
light-emitting device. Thus, the property of the encapsula-
tion film layers may be guaranteed, and the waterproof
property of the encapsulation film layers may be improved.
[0052] Referring to FIGS. 1 and 2, FIG. 1 shows a
schematic diagram of a pixel definition structure 01 pro-
vided by the embodiments of the present disclosure. FIG. 2
shows a top view of the pixel definition structure 01 pro-
vided by the embodiments of the present disclosure. FIG. 1
may be a section view of part E-E in FIG. 2. In combination
with FIGS. 1 and 2, the pixel definition structure 01 includes
a plurality of barriers 011. The plurality of barriers 011
include at least one first barrier 0111 and at least one second
barrier 0112. The height h1 of the first barrier 0111 is smaller
than the height h2 of the second barrier 0112, A barrier at a
first edge area Q of the pixel definition structure 01 is the
first barrier 0111.

[0053] The pixel definition structure 01 includes a bottom
surface (not shown in FIG. 1). The bottom surface of the
pixel definition structure 01 may be planar. The height of any
of the first barrier 0111 and the second barrier 0112 is the
height of this barrier relative to the bottom surface of the
pixel definition structure 01. For example, the height of the
first barrier 0111 is the height of the first barrier 0111 relative
to the bottom surface of the pixel definition structure 01. The
height of the second barrier 0112 is the height of the second
barrier 0112 relative to the bottom surface of the pixel
definition structure 01. As shown in FIGS. 1 and 2, in
practice, the pixel definition structure 01 may be formed on
a basal substrate 00. The bottom surface of the pixel
definition structure 01 and the upper surface of the basal
substrate 00 (not shown in FIGS. 1 and 2) are coplanar. The
height of any of the first barrier 0111 and the second barrier
0112 is the height of this barrier relative to the upper surface
of the basal substrate 00. The basal substrate 00 may be a
transparent one, which may specifically be a rigid substrate
made of a light-guiding and non-metal material with certain
rigidity such as glass, quartz or transparent resin. Alterna-
tively, the basal substrate 00 may be a flexible one made of
a material such as polyimide (PI).

[0054] In summary, in the pixel definition structure pro-
vided by the embodiments of the present disclosure, since
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the plurality of barriers of the pixel definition structure
include at least one first barrier and at least one second
barrier, the barrier at a first edge area of the pixel definition
structure is the first barrier, and the height of the first barrier
is smaller than that of the second barrier, the thicknesses of
the portions of the film layers after an organic light-emitting
device including the pixel definition structure is encapsu-
lated may be reduced, which facilitates improving the thick-
ness uniformity of the film layers and improves the encap-
sulation effect.

[0055] In some embodiments, as shown in FIGS. 1 and 2,
the plurality of barriers 011 include one first barrier 0111 and
a plurality of second barriers 0112. The plurality of second
barriers 0112 may have the same height. The first barrier
0111 and the plurality of second barriers 0112 are arranged
sequentially from the first edge area Q along a preset
direction. It should be noted that the FIGS. 1 and 2 are
exemplified with the pixel definition structure 01 including
one first barrier 0111. In practice, there may be one or a
plurality of first barriers 0111. Similarly, there may be one or
a plurality of second barriers 0112, which is not limited in
the embodiments of the present disclosure.

[0056] In some embodiments, referring to FIG. 3, which
shows a schematic diagram of another pixel definition
structure 01 provided by the embodiments of the present
disclosure. Referring to FIG. 3, the plurality of barriers 011
are arranged from the first edge area (not shown in FIG. 3)
of the pixel definition structure 01 along a preset direction F
at high-low intervals. In some embodiments, as shown in
FIG. 3, the plurality of barriers 011 are arranged in an array
to form at least one first barrier group (not shown in FIG. 3)
and at least one second barrier group (not shown in FIG. 3)
at intervals one by one along the preset direction F. The first
barrier group includes m first barriers 0111, the second
barrier group includes n second barriers 0112, and the barrier
group at the first edge area of the pixel definition structure
01 is the first barrier group. m=1, n=1 and both m and n are
integers. In some embodiments, as shown in FIG. 4, m=1
and n=1. It should be noted that the present embodiment is
illustrated by taking an example in which m=1 and n=1. In
practice, the values of m and n may be set based on actual
needs and is not limited in the embodiments of the present
disclosure.

[0057] In some embodiments, referring to F1G. 5, a sche-
matic diagram of a vet another pixel definition structure 01
provided by the embodiments of the present disclosure is
shown. With reference to FIG. 5, the heights of the plurality
of barriers 011 increase sequentially from the first edge area
(not shown in FIG. 5) along a preset direction F. For
example, the heights of the plurality of barriers 011 increase
linearly from the first edge area along the preset direction F.
Alternatively, the heights of the plurality of barriers 011
increase non-linearly from the first edge area along the
preset direction F. In some embodiments, as shown in FIG.
5, the plurality of barriers 011 include one first barrier 0111
and a plurality of second barriers 0112. The height of the first
barrier 0111 is smaller than that of the second barrier 0112.
The heights of the plurality of second barriers 0112 increase
sequentially along the preset direction F. It should be noted
that FIG. 4 is merely exemplary. In practice, the plurality of
barriers 011 may not be divided into the first barrier 0111 and
the second barriers 0112, as long as it can be ensured that the
heights of the plurality of barriers 011 increase sequentially
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from the first edge area along the preset direction F, which
is not limited in the embodiments of the present disclosure.
[0058] In some embodiments, in the present disclosure,
the first edge area of the pixel definition structure 01 is an
edge area which a gas phase precursor first passes by when
an organic light-emitting device (not shown from FIG. 1 to
FIG. 5) including the pixel definition structure 01 is encap-
sulated. The preset direction is the flow direction of the gas
phase precursor when the organic light-emitting device
including the pixel definition structure 01 is encapsulated.
The pixel definition structure may be formed by an insulat-
ing material, such as resin through a patterning process,
which is not limited in the embodiments of the present
disclosure.

[0059] It should be noted that the present disclosure
merely shown the top view of the pixel definition structure
01 shown in FIG. 1. The top view of the pixel definition
structure 01 shown in FIG. 3 to FIG. 5 may be referenced to
FIG. 2, which is not limited in the embodiments of the
present disclosure.

[0060] In summary, in the pixel definition structure pro-
vided by the embodiments of the present disclosure, since
the plurality of barriers of the pixel definition structure
include at least one first barrier and at least one second
barrier, the barrier at a first edge area of the pixel definition
structure is the first barrier, and the height of the first barrier
is smaller than that of the second barrier, thicknesses of the
portions of the film layers after an organic light-emitting
device including the pixel definition structure is encapsu-
lated may be reduced, which facilitates improving the thick-
ness uniformity of the film layers and improves the encap-
sulation effect.

[0061] The embodiments of the present disclosure further
provide an organic light-emitting device. The organic light-
emitting device may be an OLED device and may include
the pixel definition structure 01 shown in any of FIG. 1 to
FIG. 5. As shown in FIG. 6, the present disclosure is
illustrated by taking an example in which the organic
light-emitting device 0 includes the pixel definition structure
01 shown in FIG. 1.

[0062] In some embodiments, referring to FIG. 6, the
organic light-emitting device 0 includes a basal substrate 00
and an anode layer 02, the pixel definition structure 01, an
organic light-emitting layer 03 and a cathode layer 04
arranged sequentially on the basal substrate.

[0063] The basal substrate 00 may be a transparent one,
which may specifically be a rigid substrate made of a
light-guiding and non-metal material with certain rigidity
such as glass, quartz or transparent resin. Alternatively, the
basal substrate 00 may be a flexible one made of a material
such as PI. When the basal substrate 00 is a flexible one, in
order to facilitate the production of the organic light-emit-
ting device 0, the basal substrate 00 may be arranged on a
rigid substrate and the rigid substrate may be peeled off after
the organic light-emitting device 0 is produced.

[0064] As shown in FIG. 6, the anode layer 02 may
include a plurality of anode structures (not shown in FIG. 6).
The anode layer 02 may be made of metal oxide such as
indium tin oxide (ITO) or indium zinc oxide (IZO) through
one-time patterning process. The barriers of the pixel defi-
nition structure 01 may define a plurality of pixel regions.
The organic light-emitting layer 03 may include a plurality
of organic light-emitting units (not shown in FIG. 6). One
organic light-emitting unit is provided in each pixel region.
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In the embodiments of the present disclosure, the plurality of
organic light-emitting units may include a red light-emitting
unit, a green light-emitting unit, a blue light-emitting unit
and so on. The red light-emitting unit may be made of a red
organic light-emitting material through one-time patterning
process. The green light-emitting unit may be made of a
green organic light-emitting material through one-time pat-
terning process. The blue light-emitting unit may be made of
a blue organic light-emitting material through one-time
patterning process. Of course, in practice, the plurality of
organic light-emitting units may include other colored light-
emitting units. For example, the plurality of organic light-
emitting units may include a yellow light-emitting unit, a red
light-emitting unit, a cyan light-emitting unit, a black light-
emitting unit and so on, which will not be described any-
more in the embodiment of the present disclosure. The
production material of the cathode layer 04 may be the same
as or different from the production material of the anode
layer 02. For example, the cathode layer 04 and the anode
layer 02 may be both made of ITO. Alternatively, one of the
cathode layer 04 and the anode layer 02 may be made of ITO
and the other may be made of IZO, which is not limited in
the embodiments of the present disclosure.

[0065] It should be noted that the organic light-emitting
device shown in FIG. 6 is merely exemplary. In practice, the
organic light-emitting device may also include a thin film
transistor (TFT), a hole transport layer, an electron transport
layer and so on. The position relationships among the layers
and the formation methods and formation materials of the
layers may be made reference to the related art, which will
not be described anymore in the embodiments of the present
disclosure.

[0066] It should also be noted that the embodiments of the
present disclosure is described by taking an example in
which the organic light-emitting device 0 includes the pixel
definition structure 01 shown in FIG. 1. When the organic
light-emitting device 0 includes the pixel definition structure
01 shown in any of FIGS. 3 to 5, the structure of the organic
light-emitting device 0 may be made reference to this
embodiment, which will be described here anymore.

[0067] In summary, in the organic light-emitting device
provided by the embodiments of the present disclosure,
since the plurality of barriers of the pixel definition structure
include at least one first barrier and at least one second
barrier, the barrier at a first edge area of the pixel definition
structure is the first barrier, and the height of the first barrier
is smaller than that of the second barrier, the thicknesses of
the portions of the film layers after an organic light-emitting
device including the pixel definition structure is encapsu-
lated may be reduced, which facilitates improving the thick-
ness uniformity of the film layers and improves the encap-
sulation effect.

[0068] The organic light-emitting device provided by the
embodiments of the present disclosure may be applied to the
encapsulation method below and the encapsulation method
of the organic light-emitting device in the present embodi-
ment may be referenced to the description.

[0069] Referring to FIG. 7, which illustrates a flow chart
of an encapsulation method provided by the embodiments of
the present disclosure. The encapsulation method may be
applied to encapsulate the organic light-emitting device
including the pixel definition structure 01 shown in any of
FIG. 1 to FIG. 5. The present disclosure is illustrated by
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taking an example in which the organic light-emitting device
0 shown in FIG. 6 is encapsulated. Referring to FIG. 7, the
method includes:

[0070] At step 501, the organic light-emitting device is
arranged in a deposition cavity, such that the first edge area
of the pixel definition structure of the organic light-emitting
device is close to the gas inlet of the deposition cavity.
[0071] Insome embodiments, a carrying platform may be
provided in the deposition cavity, and the organic light-
emitting device may be provided on the carrying platform,
such that the first edge area of the pixel definition structure
of the organic light-emitting device is close to the gas inlet
of the deposition cavity. In practice, a plurality of organic
light-emitting devices may be encapsulated simultaneously.
Here, at step 501, each organic light-emitting device may be
provided on the carrying platform by means of the basal
substrate of each organic light-emitting device, such that the
first edge area of the pixel definition structure of each
organic light-emitting device is close to the gas inlet of the
deposition cavity. Alternatively, all organic light-emitting
devices may be provided on the same carrying substrate,
such that all organic light-emitting devices may be arranged
in the manner shown in FIG. 8. Then, the carrying substrate
provided with organic light-emitting devices shown in FIG.
8 is provided on the carrying platform, such that the first
edge area of the pixel definition structure of any organic
light-emitting device is close to the gas inlet of the deposi-
tion cavity, thus the first edge areas of the pixel definition
structures of all organic light-emitting devices are close to
the gas inlet of the deposition cavity. The top view of FIG.
8 may be as shown in FIG. 9. It can be seen from FIG. 9 that
the carrying substrate is provided with 8 organic light-
emitting devices 0.

[0072] TItshould be noted that FIG. 8 is described by taking
the organic light-emitting device 0 shown in FIG. 6 as an
example. When the organic light-emitting device is an
organic light-emitting device which includes the pixel defi-
nition structure shown in any of FIGS. 3 to 5, the arrange-
ment manner of the organic light-emitting device on the
carrying substrate may be made reference to FIG. 8. FIGS.
8 and 9 do not show the detailed structure diagrams of the
organic light-emitting device 0. The detailed structure dia-
gram of the organic light-emitting device 0 may be made
reference to FIG. 6, which will not be described anymore in
the embodiments of the present disclosure.

[0073] At step 502, a mask plate is provided on the organic
light-emitting device, such that the opening area of the mask
plate corresponds to the organic light-emitting device.
[0074] At least one opening area is provided on the mask
plate. When one opening area is provided on the mask plate,
the mask plate may be provided on one organic light-
emitting device, such that the opening area of the mask plate
corresponds to the organic light-emitting device. In some
embodiments, when a plurality of organic light-emitting
devices are encapsulated simultaneously, a plurality of open-
ing areas are provided on the mask plate. The mask plate
may be provided on a plurality of organic light-emitting
devices, such that the plurality of opening areas of the mask
plate correspond to the plurality of organic light-emitting
devices one by one. When the mask plate is provided, the
mask plate may be attached to the organic light-emitting
device.

[0075] Exemplarily, the mask plate may be provided as
shown in FIG. 8, such that the opening areas of the mask
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plate correspond to 8 organic light-emitting devices 0 shown
in FIG. 8 one by one. The description about the provision of
the mask plate may be made reference to the related art and
will not be described anymore in the embodiments of the
present disclosure.

[0076] At step 503, a gas phase precursor is input into the
deposition cavity through the gas inlet. The gas phase
precursor is deposited and attached onto the organic light-
emitting device through the opening area to form an inor-
ganic layer.

[0077] In some embodiments, the gas inlet may be con-
nected to a gas phase precursor source. The gas inlet may be
opened to let the gas phase precursor in the gas phase
precursor source enter the deposition cavity. Then, the gas
phase precursor spreads in the deposition cavity along the
gas flow directions (i.e. the flow direction of the gas phase
precursor) shown in FIGS. 8 and 9 and passes above the
organic light-emitting device, during which the gas phase
precursor may be deposited and attached on the organic
light-emitting device through the opening area of the mask
plate to form an inorganic layer. In the embodiments of the
present disclosure, the gas phase precursor may be Alu-
minium Oxide (AI203). Of course, in practice, the gas phase
precursor may also be other gases, which is not limited in the
embodiments of the present disclosure.

[0078] It should be noted that in FIGS. 8 and 9, since the
heights of the barriers at the first edge area of the pixel
definition structure of each organic light-emitting device are
relatively low and the first edge area of the pixel definition
structure is close to the gas inlet, the gas phase precursor first
passes by the first edge area and then is deposited on a
corresponding area on the organic light-emitting device and
forms an inorganic layer, realizing a better uniformity of the
organic layer eventually formed and improving the encap-
sulation effect. It should also be noted that the above steps
501 to 503 are actually a process of forming the inorganic
layer through an ALD process. The implementation of the
ALD process may be made reference to the related art,
which will not be described anymore in the embodiments of
the present disclosure.

[0079] It should be noted that in the embodiments of the
present disclosure, the pixel definition structure includes
barriers with different heights and the heights of the barriers
at the first edge area of the pixel definition structure are
relatively low, such that the resistance to the gas phase
precursor along the flow direction may be reduced and the
standing time of the gas phase precursor at the first edge area
of the organic light-emitting device (the first edge area of the
organic light-emitting device is the corresponding area of
the first edge area of the pixel definition structure on the
organic light-emitting device) may be shortened, thus reduc-
ing the shadow effect phenomenon at the edge of the organic
light-emitting device. Furthermore, when the barriers of the
pixel definition structure of the organic light-emitting device
are arranged in the manner shown in FIG. 4 and when the
organic light-emitting device is encapsulated, the time that it
takes for the gas phase precursor to pass by each pixel region
may be equal, which can ensure the property of the depos-
ited film layers and improves the waterproof property of the
encapsulation film.

[0080] At step 504, an organic layer covering the inor-
ganic layer is formed on the outer side of the inorganic layer.
[0081] In some embodiments, the organic layer covering
the inorganic layer may be formed on the outer side of the
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inorganic layer through an ink-jet printing (IJP) process. The
detailed formation process may be made reference to the
related art, which is not limited in the embodiments of the
present disclosure.

[0082] It should be noted that the encapsulation method
provided by the embodiments of the present disclosure is
described by taking forming an organic layer and an inor-
ganic layer on the outer side of the organic light-emitting
device as an example. In practice, a plurality of film layers
may be formed on the outer side of the organic light-emitting
device. The plurality of film layers include inorganic layers
and organic layers laminated alternately. Film layers con-
tacting the organic light-emitting device and the film layers
furthest away from the organic light-emitting device among
the plurality of film layers may be inorganic layers. The
formation method of each inorganic layer may be made
reference to the above step 503. The formation method of
each organic layer may be made reference to the above step
504. That is, the above steps 503 to 504 may be performed
repeatedly to form inorganic layers and organic layers
laminated alternately to obtain an encapsulation structure
and to complete the encapsulation of the organic light-
emitting device. Generally, the plurality of film layers may
be 3 film layers. In addition, a barrier layer may be provided
at the outer side of the film layers furthest away from the
organic light-emitting device, and a cover plate may be
provided on the barrier layer. Generally, the barrier layer
may be made of silicon oxide or silicon nitride, and the cover
plate may be a transparent substrate, which may be a rigid
substrate made of a light-guiding and non-metal material
with certain rigidity such as glass, quartz or transparent
resin. Alternatively, the cover plate may be a flexible sub-
strate. The cover plate may be a flexible substrate made of
PI. It may facilitate the flexible display when the cover plate
is a flexible substrate.

[0083] In the embodiments of the present disclosure, since
the pixel definition structure includes barriers with different
heights and the heights of the barriers at the first edge area
of the pixel definition structure are relatively low, the gas
flow stability of the gas phase precursor during the ALD
process may be improved, and the mask shadow phenom-
enon caused by different flow directions of the gas phase
precursor may be reduced, thereby improving the stability of
the inorganic layer formed through the ALD process and
improving the encapsulation property of the display device.
[0084] In summary, an encapsulation method is provided
by the embodiments of the present disclosure. The plurality
of barriers of the pixel definition structure include at least
one first barrier and at least one second barrier. The barrier
at a first edge area of the pixel definition structure is the first
barrier, and the height of the first barrier is smaller than that
of the second barrier. Therefore, the thicknesses of the
portions of the film layers after an organic light-emitting
device including the pixel definition structure is encapsu-
lated may be reduced, which facilitates improving the thick-
ness uniformity of the film layers and improves the encap-
sulation effect.

[0085] The embodiments of the present disclosure further
provide a display apparatus, including an organic light-
emitting device. The organic light-emitting device may
further include the pixel definition structure 01 shown in any
of FIGS. 1 to 5, and may be an OLED device. For example,
the organic light-emitting device may be the organic light-
emitting device 0 shown in FIG. 6.
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[0086] In some embodiments, the display apparatus may
be a mobile phone, a tablet computer, a television, a display,
a laptop computer, a digital photo frame, a navigator or any
other product or part with display function.

[0087] The term “and/or” herein describes the correspon-
dence of the corresponding objects, indicating three kinds of
relationship. For example, A and/or B, can be expressed as:
A exists alone, A and B exist concurrently, B exists alone.
Additionally, the character “/” generally indicates that the
context object is an “OR” relationship.

[0088] Persons of ordinary skill in the art can understand
that all or part of the steps described in the above embodi-
ments can be completed through hardware, or through
relevant hardware instructed by applications stored in a
non-transitory computer readable storage medium, such as
read-only memory, disk or CD, etc.

[0089] The foregoing are only some embodiments of the
present disclosure, and are not intended to limit the present
disclosure. Within the spirit and principles of the disclosure,
any modifications, equivalent substitutions, improvements,
etc., are within the scope of protection of the present
disclosure.

What is claimed is:

1. A pixel definition structure, comprising a plurality of
barriers, wherein the plurality of barriers include at least one
first barrier and at least one second barrier, the height of the
first barrier is smaller than that of the second barrier, and a
barrier at a first edge area of the pixel definition structure is
the first barrier.

2. The pixel definition structure according to claim 1,
wherein the plurality of barriers are arranged from the first
edge area along a preset direction at high-low intervals.

3. The pixel definition structure according to claim 1,
wherein the plurality of barriers include a plurality of second
barriers, the plurality of second barriers have the same
height, and the at least one first barrier and the plurality of
second barriers are arranged sequentially from the first edge
area along a preset direction.

4. The pixel definition structure according to claim 1,
wherein the heights of the plurality of barriers increase
sequentially from the first edge area along a preset direction.

5. The pixel definition structure according to claim 2,
wherein the plurality of barriers are arranged in an array to
form at least one first barrier group and at least one second
barrier group at intervals one by one along the preset
direction, the first barrier group includes m first barriers, the
second barrier group includes n second barriers, and a
barrier group at the first edge area is the first barrier group,
mz1, nz1 and both m and n being integers.

6. The pixel definition structure according to claim 5,
wherein m=1 and n=1.

7. The pixel definition structure according to claim 1,
wherein the first edge area is an edge area which a gas phase
precursor first passes by when an organic light-emitting
device including the pixel definition structure is encapsu-
lated.

8. The pixel definition structure according to claim 2,
wherein the preset direction is a flow direction of a gas phase
precursor when an organic light-emitting device including
the pixel definition structure is encapsulated.

9. An organic light-emitting device, comprising a pixel
definition structure,

wherein the pixel definition structure includes a plurality

of barriers, the plurality of barriers include at least one
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first barrier and at least one second barrier, the height
of the first barrier is smaller than that of the second
barrier, and a barrier at a first edge area of the pixel
definition structure is the first barrier.

10. The organic light-emitting device according to claim
9, wherein the plurality of barriers are arranged from the first
edge area along a preset direction at high-low intervals.

11. The organic light-emitting device according to claim
9, wherein the plurality of barriers include a plurality of
second barriers, the plurality of second barriers have the
same height, and the at least one first barrier and the plurality
of second barriers are arranged sequentially from the first
edge area along a preset direction.

12. The organic light-emitting device according to claim
9, wherein the heights of the plurality of barriers increase
sequentially from the first edge area along a preset direction.

13. The organic light-emitting device according to claim
9, wherein the plurality of barriers are arranged in an array
to form at least one first barrier group and at least one second
barrier group at intervals one by one along the preset
direction, the first barrier group includes m first barriers, the
second barrier group includes n second barriers, and a
barrier group at the first edge area is the first barrier group,
mz1, nz1 and both m and n being integers.

14. The organic light-emitting device according to claim
9, wherein the first edge area is an edge area which a gas
phase precursor first passes by when an organic light-
emitting device including the pixel definition structure is
encapsulated.

15. The organic light-emitting device according to claim
10, wherein the preset direction is a flow direction of a gas
phase precursor when an organic light-emitting device
including the pixel definition structure is encapsulated.

16. The organic light-emitting device according to claim
9, wherein the organic light-emitting device includes a basal
substrate and an anode layer, the pixel definition structure,
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an organic light-emitting layer and a cathode layer arranged
sequentially on the basal substrate.
17. A method for encapsulating an organic light-emitting
device, wherein the organic light-emitting device includes a
pixel definition structure, the pixel definition structure
includes a plurality of barriers, the plurality of barriers
include at least one first barrier and at least one second
barrier, the height of the first barrier is smaller than that of
the second barrier, and a barrier at a first edge area of the
pixel definition structure is the first barrier, and the method
comprises:
arranging the organic light-emitting device in a deposition
cavity, such that the first edge area of the pixel defini-
tion structure of the organic light-emitting device is
close to a gas inlet of the deposition cavity;

arranging a mask plate on the organic light-emitting
device, such that an opening area of the mask plate
corresponds to the organic light-emitting device;

inputting a gas phase precursor into the deposition cavity
through the gas inlet, wherein the gas phase precursor
passes through the opening area and is deposited and
attached onto the organic light-emitting device to form
an inorganic layer; and

forming an organic layer covering the inorganic layer on

an outer side of the inorganic layer.

18. A display apparatus, comprising the organic light-
emitting device of claim 9.

19. The display apparatus according to claim 18, wherein
the plurality of barriers are arranged from the first edge area
along a preset direction at high-low intervals.

20. The display apparatus according to claim 18, wherein
the plurality of barriers include a plurality of second barriers,
the plurality of second barriers have the same height, and the
at least one first barrier and the plurality of second barriers
are arranged sequentially from the first edge area along a
preset direction.
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