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FIG. 6

Providing a substrate and stacking a thin film
transistor layer and an OLED luminescent layer
on the substrate successively to form an OLED St

display panel to be encapsulated, wherein an T

inorganic material film of the thin film transistor |

layer or the OLED lummescent layer is exposed

from a preset area of a non-display area located
at a periphery of the substrate

:

Processing an encapsulation process, wherein an
tnorganic layer 15 disposed on the OLED display
panel, and the inorganic layer contacts the morganic )
material film of the thin filn transistor layeror the
OLED luminescent layer through the preset area
to form an enhanced encapsulation encirclement
surrounding OLED laminescent devices of the
OLED lummescent layer

:

Encapsulating an encapsulation cover on the 53
inorganic layer or forming a thin film encapsulation |
layer including morganic layers and organic layers

stacked alternately

FIG. 7
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DISPLAY PANEL AND DISPLAY DEVICE

FIELD OF INVENTION

[0001] The present disclosure relates to a technical field of
display manufacturing, and in particular to an organic light
emitting diode (OLED) display panel and an encapsulation
method thereof.

BACKGROUND OF INVENTION

[0002] Organic light emitting diode (OLED) display pan-
els generally have a first electrode, a second electrode, and
an organic light emitting material located in an intermediate
layer between the first electrode and the second electrode.
Organic light emitting displays feature wide viewing angles,
high contrast, and fast response times. Recently, research has
been conducted on manufacturing slimmer display devices.
Encapsulation is required in manufacturing OLED displays,
and encapsulation functions to block outside vapor/oxygen
from entering the OLED display and affect its display life.
Currently, cover encapsulation and film encapsulation are
used on the market. However, in certain environments, such
as high temperature, high humidity, or in a surface state,
vapor/oxygen still penetrates the inside of devices. As the
requirements for OLED display devices become higher and
higher, improving the performance of avoidance of vapor/
oxygen and increasing service life have become the focus of
attention.

[0003] As a result, it is necessary to provide an organic
light emitting diode (OLED) display panel and an encapsu-
lation method thereof to solve the problems existing in
conventional technologies, as described above.

SUMMARY OF INVENTION

[0004] An object of the present disclosure is to provide an
organic light emitting diode (OLED) display panel and an
encapsulation method thereof, which can enhance the encap-
sulation performance of OLED display panel and improve
an effect that vapor/oxygen is blocked from entering the
OLED display panel. Thus, the OLED display panel life can
be improved.

[0005] To solve the above problems, the present disclosure
provides the following technical solutions:

[0006] A display panel of the present disclosure is pro-
vided, which comprises a substrate, a thin film transistor
layer, an organic light emitting diode (OLED) luminescent
layer and an encapsulation layer. The thin film transistor
layer is disposed on the substrate. The OLED luminescent
layer is disposed on the thin film transistor layer and
including OLED luminescent devices. The encapsulation
layer is disposed on the OLED luminescent layer, wherein
the encapsulation layer is an encapsulation cover or a thin
film encapsulation layer and includes inorganic layers and
organic layers stacked alternately. At least one inorganic
layer of the encapsulation layer contacts at least one inor-
ganic material film of the OLED luminescent layer or the
thin film transistor layer through a reserved area to form an
enhanced encapsulation encirclement surrounding the
OLED luminescent devices for encapsulating the OLED
display panel.

[0007] In one embodiment of the present disclosure, the
OLED luminescent layer includes at least a first inorganic
material film, the reserved area is disposed on a non-display
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area located at a periphery of the OLED luminescent layer,
and the first inorganic material film is exposed from the
reserved area.

[0008] In one embodiment of the present disclosure, the
OLED luminescent devices are disposed on a side of the first
inorganic material film far away from the substrate, and at
least one inorganic layer of the encapsulation layer contacts
the first inorganic material film through the reserved area to
form the enhanced encapsulation encirclement.

[0009] In one embodiment of the present disclosure, the
thin film transistor layer includes at least a second inorganic
material film, the reserved area is disposed on a preset
position of a periphery of the thin film transistor layer, and
the second inorganic material film is exposed from the
reserved area.

[0010] In one embodiment of the present disclosure, the
OLED luminescent devices correspond to a non-reserved
area within the reserved area, and at least one inorganic layer
of the encapsulation layer contacts the second inorganic
material film through the reserved area.

[0011] In one embodiment of the present disclosure, the
thin film transistor layer includes thin film transistors, and
the thin film transistors are disposed on a side of the second
inorganic material film far away from the substrate to form
the enhanced encapsulation encirclement surrounding the
OLED luminescent devices and the thin film transistors.

[0012] In one embodiment of the present disclosure, the
substrate includes a third inorganic material film, the thin
film transistor layer includes thin film transistors, and the
third inorganic material film contacts the second inorganic
material film at a preset position of the periphery of the
substrate to form the enhanced encapsulation encirclement
surrounding the OLED luminescent devices and the thin film
transistors.

[0013] In one embodiment of the present disclosure, the
substrate includes a third inorganic material film, the
reserved area is disposed on a preset position of a non-
display area corresponding to a periphery of each of the thin
film transistor layer and the OLED luminescent layer, the
third inorganic material film is exposed from the reserved
area, and at least one inorganic layer of the encapsulation
layer contacts the third inorganic material film through the
reserved area.

[0014] The present disclosure further provides an encap-
sulation method of an organic light emitting diode (OLED)
display panel, the method comprises step S1, step S2 and
step S3. Step S1 is providing a substrate and stacking a thin
film transistor layer and an OLED luminescent layer on the
substrate successively to form an OLED display panel to be
encapsulated, wherein an inorganic material film of the thin
film transistor layer or the OLED luminescent layer is
exposed from a preset area of a non-display area located at
a periphery of the substrate. Step S2 is processing an
encapsulation process, wherein an inorganic layer is dis-
posed on the OLED display panel, and the inorganic layer
contacts the inorganic material film of the thin film transistor
layer or the OLED luminescent layer through the preset area
to form an enhanced encapsulation encirclement surround-
ing OLED luminescent devices of the OLED luminescent
layer. Step S3 is encapsulating an encapsulation cover on the
inorganic layer or forming a thin film encapsulation layer
including inorganic layers and organic layers stacked alter-
nately.
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[0015] The present disclosure further provides an organic
light emitting diode (OLED) display panel, which comprises
a substrate, a thin film transistor layer and an encapsulation
layer. The thin film transistor layer is disposed on the
substrate. The OLED luminescent layer is disposed on the
thin film transistor layer and including OLED luminescent
devices. The encapsulation layer is disposed on the OLED
luminescent layer. wherein the encapsulation layer includes
inorganic layers and organic layers stacked alternately. At
least one inorganic layer of the encapsulation layer contacts
at least one inorganic material film of the OLED luminescent
layer or the thin film transistor layer through a reserved area
to form an enhanced encapsulation encirclement surround-
ing the OLED luminescent devices for encapsulating the
OLED display panel.

[0016] In one embodiment of the present disclosure, the
OLED luminescent layer includes at least a first inorganic
material film, the reserved area is disposed on a non-display
area located at a periphery of the OLED luminescent layer,
and the first inorganic material film is exposed from the
reserved area.

[0017] In one embodiment of the present disclosure, the
OLED luminescent devices are disposed on a side of the first
inorganic material film far away from the substrate, and at
least one inorganic layer of the encapsulation layer contacts
the first inorganic material film through the reserved area to
form the enhanced encapsulation encirclement.

[0018] In one embodiment of the present disclosure, the
thin film transistor layer includes at least a second inorganic
material film, the reserved area is disposed on a preset
position located at a periphery of the thin film transistor
layer, and the second inorganic material film is exposed from
the reserved area.

[0019] In one embodiment of the present disclosure, the
OLED luminescent devices correspond to a non-reserved
area within the reserved area, and at least one inorganic layer
of the encapsulation layer contacts the second inorganic
material film through the reserved area.

[0020] In one embodiment of the present disclosure, the
thin film transistor layer includes thin film transistors, and
the thin film transistors are disposed on a side of the second
inorganic material film far away from the substrate to form
the enhanced encapsulation encirclement surrounding the
OLED luminescent devices and the thin film transistors.
[0021] In one embodiment of the present disclosure, the
substrate includes a third inorganic material film, the thin
film transistor layer includes thin film transistors, and the
third inorganic material film contacts the second inorganic
material film at a preset position of the periphery of the
substrate to form the enhanced encapsulation encirclement
surrounding the OLED luminescent devices and the thin film
transistors.

[0022] In one embodiment of the present disclosure, the
substrate includes a third inorganic material film, the
reserved area is disposed on a preset position of a non-
display area corresponding to a periphery of each of the thin
film transistor layer and the OLED luminescent layer, the
third inorganic material film is exposed from the reserved
area, and at least one inorganic layer of the encapsulation
layer contacts the third inorganic material film through the
reserved area.

[0023] The beneficial effect is that the OLED display
panel and an encapsulation method thereof are provided.
The enhanced encapsulation encirclement formed with inor-

Jan. 2, 2020

ganic material is formed through the inorganic layers of the
encapsulation layer and the thin film transistor layer for
encapsulating the OLED display panel, or is formed through
the inorganic layer of the encapsulation layer, the thin film
transistor layer and the substrate for encapsulating the
OLED display panel. The enhanced encapsulation encircle-
ment formed with inorganic material is embedded in the
inner of the thin film transistor layer or the substrate. The
display panel border width does not be increased, and it is
not to be damaged to increase its stability. The inner is hart
to contact vapor/oxygen, and it is easier to achieve to
enhance the encapsulation performance of OLED display
panel. At the same time, other structures of inorganic layer
in the process can be used to reduce the cost. Therefore, the
present disclosure can improve an effect that vapor/oxygen
is blocked from entering the OLED display panel. Thus, the
OLED display panel life can be improved.

DESCRIPTION OF DRAWINGS

[0024] In order to more clearly illustrate the embodiments
or the prior art technical solutions embodiment of the
present disclosure, will implement the following figures for
the cases described in the prior art or require the use of a
simple introduction. Obviously, the following description of
the drawings are only some of those of ordinary skill in
terms of creative effort without precondition, you can also
obtain other drawings based on these drawings embodiments
of the present disclosure.

[0025] FIG. 1 is a structural top view of an organic light
emitting diode (OLED) display panel according an embodi-
ment of the present disclosure.

[0026] FIG. 2 is a schematic diagram of a periphery of an
organic light emitting diode (OLED) display panel accord-
ing a first embodiment of the present disclosure.

[0027] FIG. 3A is a schematic diagram of a periphery of
an organic light emitting diode (OLED) display panel
according a second embodiment of the present disclosure.
[0028] FIG. 3B is a schematic diagram of another periph-
ery of the OLED display panel according the second
embodiment of the present disclosure.

[0029] FIG. 3C is a schematic diagram of another periph-
ery of the OLED display panel according the second
embodiment of the present disclosure.

[0030] FIG. 4A is a schematic diagram of a periphery of
an organic light emitting diode (OLED) display panel
according a third embodiment of the present disclosure.
[0031] FIG. 4B is a schematic diagram of another periph-
ery of the OLED display panel according the third embodi-
ment of the present disclosure.

[0032] FIG. 5 is a schematic diagram of a periphery of an
organic light emitting diode (OLED) display panel accord-
ing a fourth embodiment of the present disclosure.

[0033] FIG. 6is a schematic diagram of another periphery
of the OLED display panel according the fourth embodiment
of the present disclosure.

[0034] FIG. 7 is a flow chart of an encapsulation method
of an organic light emitting diode (OLED) display panel
according an embodiment of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0035] Structure and technical means adopted by the pres-
ent disclosure to achieve the above and other objects can be
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best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings. Furthermore, directional terms described by
the present disclosure, such as upper, lower, front, back, left,
right, inner, outer, side, longitudinal/vertical, transverse/
horizontal, etc., are only directions by referring to the
accompanying drawings, and thus the used directional terms
are used to describe and understand the present disclosure,
but the present disclosure is not limited thereto.

[0036] For the technical problems of an organic light
emitting diode (OLED) display panel of the prior art,
encapsulating performance of the encapsulation layer is
poor, so that external vapor or oxygen enters the interior of
the OLED display panel to affect the life of OLED display
panel. Embodiments of the present disclosure can solve
these defects.

[0037] Referring to FIG. 1, a structural top view of an
organic light emitting diode (OLED) display panel accord-
ing an embodiment of the present disclosure is illustrated.
The OLED display panel comprises a display area 101, a
welding plate area 102, and an encapsulation periphery/
frame area 103. The following embodiments in FIGS. 2-7
show sectional views along dotted line X or dotted line Y.
The OLED display panel further shows a plurality of X/Y
sections, and X/Y' sections is adopted an encapsulation
method of the prior art. For example, the X'/Y" sections are
organic layers of an encapsulation layer contacted inorganic
layers of a thin film transistor layer or a substrate. In the
embodiments of the present disclosure, and the X'/Y" sec-
tions cannot be available or partially available. The X'/Y'
sections are only an example, and not as a limitation.

[0038] Referring to FIG. 2, a schematic diagram of a
periphery of an organic light emitting diode (OLED) display
panel according a first embodiment of the present disclosure
is illustrated. The OLED display panel comprises a substrate
201, a thin film transistor layer 202, an OLED luminescent
layer, and an encapsulation layer 207. The thin film transis-
tor layer 202 is disposed on the substrate 201, the OLED
luminescent layer is disposed on the thin film transistor layer
202 and includes a pixel defining layer 203 and OLED
luminescent devices 206, the pixel defining layer 203 is
defined pixel areas, and the OLED luminescent devices 206
are located in the pixel areas, the encapsulation layer 207 is
disposed on the OLED luminescent layer, and the encapsu-
lation layer 207 includes inorganic layers and organic layers
stacked alternately. The OLED luminescent layer includes a
first inorganic material film, and the OLED luminescent
devices 206 are disposed on a side of the first inorganic
material film far away from the substrate 201. The first
inorganic material film can be the pixel defining layer 203
but not be limited. A reserved area 204 is disposed on a
non-display area located at a periphery of the OLED lumi-
nescent layer, and the first inorganic material film is exposed
from the reserved area 204. Namely, when preparing the
OLED luminescent devices 206 a cathode layer 205 is
typically prepared over an entire surface. In the embodi-
ment. The cathode layer 205 correspond to a non-reserved
area within the reserved area 204 is prepared on a surface of
the pixel defining layer 203, and the cathode layer 205 does
not cover the reserved area 204. Therefore, first inorganic
layers 208 of the encapsulation layer 207 contacts the pixel
defining layer 203 through the reserved area 204 to form an
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enhanced encapsulation encirclement surrounding the
OLED luminescent devices 206 for encapsulating the OLED
display panel.

[0039] Inaddition, the thin film transistor layer 202 shown
in the FIG. 2 adopts structure of top-gate type LTPS TFTs as
an example but it is not limited. The first inorganic layers
208 are been as first encapsulation portions of the encapsu-
lation layer 207, and second encapsulation portions 209
stacked alternately with inorganic layers and organic layers
are disposed on the surface of the first inorganic layers 208.
The other inorganic layers located at the encapsulation layer
207 also contact the first inorganic layers through the
reserved area 204. In the embodiment, the reserved area 204
contact the first inorganic layers 208 through the pixel
defining layer 203 being as a contacting layer. In the other
embodiment, at least one of the metal layer (such as anode/
cathode/auxiliary electrodes) and non-metallic inorganic
material in the OLED luminescent layer can been as a
contacting layer, and not limited here.

[0040] Referring to FIG. 3A, a schematic diagram of a
periphery of an OLED display panel according a second
embodiment of the present disclosure is illustrated. The
OLED display panel comprises a substrate 301, a thin film
transistor layer, a flat layer 309, a pixel defining layer 308,
and OLED luminescent devices 304, wherein the thin film
transistor layer is disposed on the substrate 301 and com-
prises a buffer layer, a gate insulating layer, an inter-
insulation layer 302, thin film transistors, and an encapsu-
lation layer 305. The buffer layer, the gate insulating layer
and the inter-insulation layer are stacked successively on the
substrate 301, and the thin film transistors pass through the
gate insulating layer and the inter-insulation layer 302. The
flat layer 309 is disposed on the thin film transistor layer. The
pixel defining layer 308 is disposed on the flat layer 309, and
the pixel defining layer 308 is defined pixel areas. The
OLED luminescent devices 304 are disposed on the surface
of the pixel defining layer 308 and correspond to the pixel
areas. The encapsulation layer 305 is disposed on the surface
of the OLED luminescent devices 304 for encapsulating the
OLED display panel. The thin film transistor layer com-
prises a second inorganic material film includes but not
limited to the inter-insulation layer 302. A reserved area 303
is disposed on a periphery of the thin film transistor layer,
and the flat layer 309, the pixel defining layer 308 and the
OLED Iuminescent devices 304 are disposed on a non-
reserved area within the reserved area 303. The second
inorganic material film is exposed from the reserved area
303. Namely, the second inorganic material film is exposed
from the reserved area 303 corresponding the inter-insula-
tion layer 302. An inner surface of the encapsulation layer
305 closing to a side of the OLED luminescent devices 304
can be first inorganic layers 307 as a first encapsulation
portion. The first inorganic layers 307 contact the inter-
insulation layer 302 through the reserved area 303 to form
an enhanced encapsulation encirclement surrounding the
OLED luminescent devices 304. A second encapsulation
portion 306 is disposed on the surface of the first inorganic
layers 307 of the encapsulation layer 305. In the embodi-
ment, the flat layer 309, the pixel defining layer 308 are
made of organic materials, such as polymethylmethacrylate
(PMMA).

[0041] Referring to FIG. 3B, a schematic diagram of
another periphery of the OLED display panel according the
second embodiment of the present disclosure is illustrated.
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The difference compared to FIG. 3A is that an outside of the
reserved area 303 for contacting the inter-insulation layer
302 in the first inorganic layers 307 further has the flat layer
309, the pixel defining layer 308, and the second encapsu-
lation portion 306 of the encapsulation layer 305. The
encapsulation layer 305 can be an encapsulation cover or the
other layer of the thin film transistor layer.

[0042] Referring to FIG. 3C, a schematic diagram of
another periphery of the OLED display panel according the
second embodiment of the present disclosure is illustrated.
The difference compared to F1G. 3A is that an outside of the
reserved area 303 for contacting the inter-insulation layer
302 in the first inorganic layers 307 is the second encapsu-
lation portion 306 of the encapsulation layer 305. The buffer
layer 311, the gate insulating layer 310, and the inter-
insulation layer 302 of the thin film transistor layer are made
of inorganic materials, such as SiNx or SiOx.

[0043] In the second embodiment, a first layer located at
an inner surface of the encapsulation layer 305 is an inor-
ganic layer. In the thin film transistor layer including films
and structure, the reserved area 303 is reserved to contact the
first inorganic layers 307 of the encapsulation layer 305.
When forming the organic material film such as flat layer
309 or pixel defining layer 308, the reserved area 303 is
formed spaces or holes. In the encapsulating operation, the
first inorganic layers 307 of the encapsulation layer 305
contact the second inorganic material film of the thin film
transistor layer at the reserved area 303 to form an enhanced
encapsulation encirclement with inorganic materials.
[0044] Referring to FIG. 4A, a schematic diagram of a
periphery of an organic light emitting diode (OLED) display
panel according a third embodiment of the present disclo-
sure is illustrated. The embodiment is similar to said second
embodiment in FIG. 3B, and the difference compared to
FIG. 3B is that an encapsulation layer 401 is a thin film
encapsulation layer. The encapsulation layer 401 comprises
a first organic laver 402, a first inorganic layer 403, and
another encapsulation films 404. The first organic layer 402
1s reserved with a reserved area 407, and the first inorganic
layer 403 contacts an inter-insulation layer 406 with inor-
ganic material in the thin film transistor layer through the
reserved area 407. An enhanced encapsulation encirclement
is formed between the first inorganic layer 403 and the
inter-insulation layer 406 to surround OLED luminescent
devices 405.

[0045] Referring to FIG. 4B, a schematic diagram of
another periphery of the OLED display panel according the
third embodiment of the present disclosure is illustrated. The
embodiment is similar to said second embodiment in FIG.
3C, and the difference compared to FIG. 3C is that an
inorganic layer 408 located at a middle portion of the
encapsulation layer contact an inter-insulation layer 406, a
gate insulating layer 409 and buffer layer 410 of the thin film
transistor layer at the reserved area 407. An enhanced
encapsulation encirclement with inorganic materials is
formed to surround thin film transistors 411 and OLED
luminescent devices 405.

[0046] Referring to FIG. 5, a schematic diagram of a
periphery of an organic light emitting diode (OLED) display
panel according a fourth embodiment of the present disclo-
sure is illustrated. The difference compared to the second
embodiment in FIG. 3C is that the substrate of the OLED
display panel is a flexible substrate or a film substrate. The
substrate is a multi-layer structure with inorganic/organic
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material. The figure shows the substrate including a third
inorganic material film 501, a reserved area 502 is disposed
on a preset position of a periphery of the substrate. The third
inorganic material film 501 is exposed from the reserved
area 502 by digging holes. The third inorganic material film
501 contacts the second inorganic material film of the thin
film transistor layer disposed on the surface of the substrate
at the reserved area 502, wherein the second inorganic
material film comprises a buffer layer 503, a gate insulating
layer 504, and an inter-insulation layer 505. Thereby, an
enhanced encapsulation encirclement is formed to surround
OLED luminescent devices and thin film transistors.

[0047] Inaddition, the OLED display panel of the embodi-
ment further adopts the two structure of the second embodi-
ment. An enhanced encapsulation encirclement is formed by
the inorganic material of the encapsulation layer, the thin
film transistor layer and the substrate, wherein an inorganic
layer of the encapsulation layer can be a first layer, a middle
layer, and an inorganic layer far away a side of the substrate.
Possibly, the enhanced encapsulation encirclement com-
prises at least two inorganic layers of the encapsulation
layer. Referring to FIG. 6, two inorganic layers 601 of the
encapsulation layer, a second inorganic material film 602 of
the thin film transistor layer and a third inorganic material
film 603 of the substrate are formed an enhanced encapsu-
lation encirclement surrounding OLED luminescent devices
and thin film transistors through a reserved area.

[0048] The reserved areas in the schematic diagrams of the
present disclosure are disposed on the buffer layer, the gate
insulating layer, and the inter-insulation layer of the thin film
transistor layer as contacting layers, but the contacting layers
are not limited thereto. For example, the second inorganic
material film of the reserved area further can be one of the
metal layers of the scan line/data line of the thin film
transistor layer. The first/second inorganic material film
contacted the reserved area further can be one of the metal
layers of the scan line/data line/anode/cathode, and be a
contacting layer with the buffer layer, the gate insulating
layer, and the inter-insulation layer. The schematic diagrams
of the embodiment of the invention disclosure are not
shown.

[0049] Referring to FIG. 5, the present disclosure further
provides an encapsulation method of an organic light emit-
ting diode (OLED) display panel, the method comprises step
S1, step S2 and step S3 in following:

[0050] In step S1, it is providing a substrate and stacking
a thin film transistor layer and an OLED luminescent layer
on the substrate successively to form an OLED display panel
to be encapsulated, wherein an inorganic material film of the
thin film transistor layer or the OLED luminescent layer is
exposed from a preset area of a non-display area located at
a periphery of the substrate.

[0051] 1In step S2, it is processing an encapsulation pro-
cess, wherein an inorganic layer is disposed on the OLED
display panel, and the inorganic layer contacts the inorganic
material film of the thin film transistor layer or the OLED
luminescent layer through the preset area to form an
enhanced encapsulation encirclement surrounding OLED
luminescent devices of the OLED luminescent layer.

[0052] In step S3, it is encapsulating an encapsulation
cover on the inorganic layer or forming a thin film encap-
sulation layer including inorganic layers and organic layers
stacked alternately.
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[0053] The OLED display panel of the present disclosure
has four structures including a substrate, a thin film transis-
tor layer, an OLED luminescent layer and an encapsulation
layer. The substrate can be any suitable insulating material,
such as glass, polyimide (PI), polycarbonate (PC),
polyethersulfone (PES), polyethylene terephthalate (PET),
etc. The thin film transistor layer includes thin film transistor
arrays for controlling the OLED luminescent layer, circuit
signal lines, and traces. The OLED luminescent layer
includes anode, luminescent material layer and cathode. The
encapsulation layer is an encapsulation cover or a thin film
encapsulation layer. The thin film encapsulation layer can be
an encapsulation film of a multilayer thin film structure
obtained by sequentially depositing inorganic materials and
coating organic materials. The inorganic materials can pro-
tect OLED devices from moisture, foreign matter or con-
taminants. The organic material can help perform planariza-
tion and defect filling. The organic materials can include but
not limited to conventional polymer (PMMA, PS), phenol-
based polymeric derivative, propylene-based polymer,
imine-based polymer, aryl ether-based polymer, amide-
based polymer, fluorine-based polymer, p-xylylene polymer,
etc. The inorganic materials can include but not limited to
Si02, SiNx, SiON, Al203, TiO2, Ta205, HfO2, 7102, etc.
At the same time, the order in which the inorganic material
and the organic material are formed is variable. Alterna-
tively, the encapsulation layer can have a multilayer struc-
ture including at least one inorganic layer and at least one
organic layer. The OLED display panel further comprises a
layer or a structure including the substrate/thin film transis-
tor layer/OLED luminescent layer/encapsulation layer, but it
is not described above. The OLED display panel further
comprises a layer or a structure that is not included in the
substrate/thin film transistor layer/OLED luminescent layer/
encapsulation layer, such as circular polarizer that resists
ambient light reflection, etc.

[0054] The present disclosure provides the OLED display
panel and an encapsulation method thereof. The enhanced
encapsulation encirclement formed with inorganic material
is formed through the inorganic layers of the encapsulation
layer and the thin film transistor layer for encapsulating the
OLED display panel, or is formed through the inorganic
layer of the encapsulation layer, the thin film transistor layer
and the substrate for encapsulating the OLED display panel.
The enhanced encapsulation encirclement formed with inor-
ganic material is embedded in the inner of the thin film
transistor layer or the substrate. The display panel border
width does not be increased, and it is not to be damaged to
increase its stability. The inner is hart to contact vapor/
oxygen, and it is easier to achieve to enhance the encapsu-
lation performance of OLED display panel. At the same
time, other structures of inorganic layer in the process can be
used to reduce the cost. Therefore, the present disclosure can
improve an effect that vapor/oxygen is blocked from enter-
ing the OLED display panel. Thus, the OLED display panel
life can be improved.

[0055] The present disclosure has been described with
preferred embodiments thereof and it is understood that
many changes and modifications to the described embodi-
ments can be carried out without departing from the scope
and the spirit of the invention that is intended to be limited
only by the appended claims.
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What is claimed is:

1. An organic light emitting diode (OLED) display panel,
comprising:

a substrate;

a thin film transistor layer disposed on the substrate;

an OLED luminescent layer disposed on the thin film

transistor layer and including OLED luminescent
devices; and

an encapsulation layer disposed on the OLED lumines-

cent layer, wherein the encapsulation layer is an encap-
sulation cover or a thin film encapsulation layer and
includes inorganic layers and organic layers stacked
alternately;

wherein at least one inorganic layer of the encapsulation

layer contacts at least one inorganic material film of the
OLED luminescent layer or the thin film transistor
layer through a reserved area to form an enhanced
encapsulation encirclement surrounding the OLED
luminescent devices for encapsulating the OLED dis-
play panel.

2. The organic light emitting diode (OLED) display panel
according to claim 1, wherein the OLED luminescent layer
includes at least a first inorganic material film, the reserved
area is disposed on a non-display area located at a periphery
of the OLED luminescent layer, and the first inorganic
material film is exposed from the reserved area.

3. The organic light emitting diode (OLED) display panel
according to claim 2, wherein the OLED luminescent
devices are disposed on a side of the first inorganic material
film far away from the substrate, and at least one inorganic
layer of the encapsulation layer contacts the first inorganic
material film through the reserved area to form the enhanced
encapsulation encirclement.

4. The organic light emitting diode (OLED) display panel
according to claim 1, wherein the thin film transistor layer
includes at least a second inorganic material film, the
reserved area is disposed on a preset position of a periphery
of the thin film transistor layer, and the second inorganic
material film is exposed from the reserved area.

5. The organic light emitting diode (OLED) display panel
according to claim 4, the OLED luminescent devices cor-
respond to a non-reserved area within the reserved area, and
at least one inorganic layer of the encapsulation layer
contacts the second inorganic material film through the
reserved area.

6. The organic light emitting diode (OLED) display panel
according to claim 5, wherein the thin film transistor layer
includes thin film transistors, and the thin film transistors are
disposed on a side of the second inorganic material film far
away from the substrate to form the enhanced encapsulation
encirclement surrounding the OLED luminescent devices
and the thin film transistors.

7. The organic light emitting diode (OLED) display panel
according to claim 5, wherein the substrate includes a third
inorganic material film, the thin film transistor layer includes
thin film transistors, and the third inorganic material film
contacts the second inorganic material film at a preset
position of the periphery of the substrate to form the
enhanced encapsulation encirclement surrounding the
OLED luminescent devices and the thin film transistors.

8. The organic light emitting diode (OLED) display panel
according to claim 1, wherein the substrate includes a third
inorganic material film, the reserved area is disposed on a
preset position of a non-display area corresponding to a
periphery of each of the thin film transistor layer and the
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OLED luminescent layer, the third inorganic material film is
exposed from the reserved area, and at least one inorganic
layer of the encapsulation layer contacts the third inorganic
material film through the reserved area.
9. An encapsulation method of an organic light emitting
diode (OLED) display panel, comprising steps of:
step S1: providing a substrate and stacking a thin film
transistor layer and an OLED luminescent layer on the
substrate successively to form an OLED display panel
to be encapsulated, wherein an inorganic material film
of the thin film transistor layer or the OLED lumines-
cent layer is exposed from a preset area of a non-
display area located at a periphery of the substrate;

step S2: processing an encapsulation process, wherein an
inorganic layer is disposed on the OLED display panel,
and the inorganic layer contacts the inorganic material
film of the thin film transistor layer or the OLED
luminescent layer through the preset area to form an
enhanced encapsulation encirclement surrounding
OLED luminescent devices of the OLED luminescent
layer; and

step S3: encapsulating an encapsulation cover on the

inorganic layer or forming a thin film encapsulation
layer including inorganic layers and organic layers
stacked alternately.

10. An organic light emitting diode (OLED) display
panel, comprising;

a substrate;

a thin film transistor layer disposed on the substrate;

an OLED luminescent layer disposed on the thin film

transistor layer and including OLED luminescent
devices; and
an encapsulation layer disposed on the OLED lumines-
cent layer, wherein the encapsulation layer includes
inorganic layers and organic layers stacked alternately;

wherein at least one inorganic layer of the encapsulation
layer contacts at least one inorganic material film of the
OLED luminescent layer or the thin film transistor
layer through a reserved area to form an enhanced
encapsulation encirclement surrounding the OLED
luminescent devices for encapsulating the OLED dis-
play panel.

11. The organic light emitting diode (OLED) display
panel according to claim 10, wherein the OLED luminescent
layer includes at least a first inorganic material film, the
reserved area is disposed on a non-display area located at a
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periphery of the OLED luminescent layer, and the first
inorganic material film is exposed from the reserved area.

12. The organic light emitting diode (OLED) display
panel according to claim 11, wherein the OLED luminescent
devices are disposed on a side of the first inorganic material
film far away from the substrate, and at least one inorganic
layer of the encapsulation layer contacts the first inorganic
material film through the reserved area to form the enhanced
encapsulation encirclement.

13. The organic light emitting diode (OLED) display
panel according to claim 10, wherein the thin film transistor
layer includes at least a second inorganic material film, the
reserved area is disposed on a preset position located at a
periphery of the thin film transistor layer, and the second
inorganic material film is exposed from the reserved area.

14. The organic light emitting diode (OLED) display
panel according to claim 13, wherein the OLED luminescent
devices correspond to a non-reserved area within the
reserved area, and at least one inorganic layer of the encap-
sulation layer contacts the second inorganic material film
through the reserved area.

15. The organic light emitting diode (OLED) display
panel according to claim 14, wherein the thin film transistor
layer includes thin film transistors, and the thin film tran-
sistors are disposed on a side of the second inorganic
material film far away from the substrate to form the
enhanced encapsulation encirclement surrounding the
OLED luminescent devices and the thin film transistors.

16. The organic light emitting diode (OLED) display
panel according to claim 14, wherein the substrate includes
a third inorganic material film, the thin film transistor layer
includes thin film transistors, and the third inorganic mate-
rial film contacts the second inorganic material film at a
preset position of the periphery of the substrate to form the
enhanced encapsulation encirclement surrounding the
OLED luminescent devices and the thin film transistors.

17. The organic light emitting diode (OLED) display
panel according to claim 10, wherein the substrate includes
a third inorganic material film, the reserved area is disposed
on a preset position of a non-display area corresponding to
a periphery of each of the thin film transistor layer and the
OLED luminescent layer, the third inorganic material film is
exposed from the reserved area, and at least one inorganic
layer of the encapsulation layer contacts the third inorganic
material film through the reserved area.
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