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(57) ABSTRACT

The present disclosure provides an OLED display panel, a
preparation method thereof and an OLED display device. By
providing an uneven surface on a side of a first encapsulation
layer away from the organic light-emitting function layer in
a non-display area, the uneven surface of the first encapsu-
lation layer can block the flow of the second encapsulation
layer to a certain extent, so as to reduce the fluidity and the
climbing distance of the edge of the second encapsulation
layer, and increase the edge stress and the slope angle.
Thereby the narrow frame design of the product is achieved,
the thickness uniformity of the edge of the second encap-
sulation layer is improved, the Mura defect in the non-
display area is avoided, and the encapsulation result is
guaranteed.
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Forming a planarization layer on a base substrate,
and forming a pattern of a concave-convex
structure on a side of the planarization layer away

from the base substrate by a patterning process

Forming an organic hight-emitting function layer, a
first encapsulation layer, and a second
encapsulation layer sequentially on the base
substrate on which the planarization layer is

formed

Forming a third encapsulation layer on the base
substrate on which the first encapsulation layer and

the second encapsulation layer are formed

FIG. 4
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OLED DISPLAY PANEL, PREPARATION
METHOD THEREOF AND OLED DISPLAY
DEVICE

[0001] This application claims the benefit of Chinese
Application No. 201711240850.9, filed on Nov. 30, 2017 to
China National Intellectual Property Administration
(CNIPA), the content of disclosure is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technologies, and in particular, to an OLED display panel, a
preparation method thereof and an OLED display device.

BACKGROUND

[0003] OLED (Organic Light-Emitting Diode) device has
become a competitive and promising next-generation dis-
play technology due to advantages such as its all-solid-state
structure, high brightness, full viewing angle, fast response,
wide range of operating temperature, and flexible display.
The organic luminescent materials and cathode materials
used in OLED devices are particularly sensitive to water and
oxygen, and too much moisture or excessive oxygen levels
will affect the lifetime of OLED devices. In order to effec-
tively block the influence of water and oxygen on the OLED
device, the OLED device needs to be packaged. TFE (Thin
Film Encapsulation Technology) has an excellent barrier
effect to water and oxygen and can be used for flexible
encapsulation. It has become the mainstream encapsulation
technology for flexible OLED display panel.

SUMMARY

[0004] The present disclosure provides an OLED display
panel comprising a base substrate and a planarization layer,
an organic light-emitting function layer, a first encapsulation
layer and a second encapsulation layer sequentially formed
on the base substrate, the first encapsulation layer is an
inorganic layer, the second encapsulation layer is an organic
layer; wherein in a non-display area of the OLED display
panel, a side of the first encapsulation layer away from the
organic light-emitting function layer has an uneven surface;
and the second encapsulation layer covers the first encap-
sulation layer in a display area of the OLED display panel
and a portion of the uneven surface that is adjacent to the
display area.

[0005] Alternatively, a side of the planarization layer away
from the base substrate has a concave-convex structure, the
concave-convex structure is in the non-display area of the
OLED display panel, and the concave-convex structure
corresponds to the uneven surface.

[0006] Further, the OLED display panel comprises a first
barrier wall, wherein the first barrier wall is on a side of the
uneven surface away from the display area, and between the
organic light-emitting function layer and the first encapsu-
lation layer.

[0007] Further, the OLED display panel comprises a sec-
ond barrier wall, wherein the second barrier wall is between
the organic light-emitting function layer and the first encap-
sulation layer, and on a side of the first barrier wall away
from the display area, a height of the second barrier wall is
greater than a height of the first barrier wall.
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[0008] Further, the OLED display panel comprises a third
encapsulation layer, wherein the third encapsulation layer
covers the second encapsulation layer and a portion of the
first encapsulation layer that is not covered by the second
encapsulation layer.

[0009] Alternatively, the concave-convex structure com-
prises a plurality of convex portions, and concave portions
are formed between the adjacent convex portions.

[0010] Alternatively, each of the convex portions has the
same shape.
[0011] Alternatively, each of the convex portions is con-

nected to each other.

[0012] Alternatively, the convex portions are zigzag.
[0013] Alternatively, the convex portions are zigzag with
an isosceles triangle or a right triangle.

[0014] Alternatively, each of the convex portions is dis-
posed to be spaced apart from each other.

[0015] Alternatively, the convex portions are rectangular
or trapezoidal.
[0016] The present disclosure also provides an OLED

display device comprising the OLED display panel
described above.

[0017] The present disclosure also provides a preparation
method for OLED display panel, and the preparation method
is used to prepare the OLED display panel described above.
[0018] Alternatively, the preparation method comprises:
forming a planarization layer on a base substrate, and
forming a pattern of a concave-convex structure on a side of
the planarization layer away from the base substrate by a
patterning process, the pattern of the concave-convex struc-
ture being in a non-display area of the OLED display panel;
forming an organic light-emitting function layer, a first
encapsulation layer, and a second encapsulation layer
sequentially on the base substrate on which the planarization
layer is formed; wherein the first encapsulation layer is an
inorganic layer, and a position corresponding to the concave-
convex structure on a side of the first encapsulation layer
away from the organic light-emitting function layer is an
uneven surface; the second encapsulation layer is an organic
layer, and the second encapsulation layer covers the first
encapsulation layer in a display area and a portion of the
uneven surface that is adjacent to the display area.

[0019] Further, after forming the organic light-emitting
function layer and before forming the first encapsulation
layer, the preparation method further comprises: forming a
first barrier wall and a second barrier wall by a patterning
process in the non-display area, wherein the first barrier wall
and the second barrier wall are on a side of the uneven
surface away from the display area, the first barrier wall is
adjacent to the display area than the second barrier wall, and
a height of the second barrier wall is greater than a height of
the first barrier wall.

[0020] Further, after forming the second encapsulation
layer, the preparation method further comprises: forming a
third encapsulation layer on the base substrate on which the
first encapsulation layer and the second encapsulation layer
are formed, wherein the third encapsulation layer covers the
second encapsulation layer and a portion of the first encap-
sulation layer that is not covered by the second encapsula-
tion layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1a is a schematic diagram showing the state
of the encapsulant of the related OLED display panel;
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[0022] FIG. 15 is a schematic diagram showing the state
of the encapsulant of the related OLED display panel;
[0023] FIG. 2 is a schematic structural diagram of a
non-display area of an OLED display panel provided by the
present disclosure;

[0024] FIGS. 3a-3d are schematic diagrams of a concave-
convex structure provided by the present disclosure; and
[0025] FIG. 4 is a flow chart of preparing an OLED
display panel provided by the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] The technical solutions in the present disclosure
will be clearly and completely described below in conjunc-
tion with the drawings in the present disclosure. It is
apparent that the described embodiments are part of the
embodiments of the present disclosure rather than all of
them. All other embodiments obtained by a skilled person in
the art based on the embodiments of the present disclosure
without departing from the inventive scope are also within
the scope of the disclosure.

[0027] The present disclosure provides an OLED display
panel, a preparation method thereof and an OLED display
device, which are used to at least partially solve the prob-
lems that the fluidity of the organic second encapsulation
layer is difficult to control, the climbing distance of the edge
is large, and the thickness uniformity of the edge is poor
during the encapsulation process of the OLED display panel.
As shown in FIG. 2, the present disclosure provides an
OLED display panel. The OLED display panel includes a
base substrate 1 and back plate (BP) 2, a planarization layer
(PVD) 3, an organic light-emitting function layer 4, a first
encapsulation layer 51 and a second encapsulation layer 52
sequentially formed on the base substrate 1. The organic
light-emitting function layer 4 may include an anode, a hole
injection layer, a hole transport layer, a light-emitting layer,
an electron transport layer, an electron injection layer, and a
cathode. The material of the first encapsulation layer 51 is an
inorganic material, which can be formed by a CVD (Chemi-
cal Vapor Deposition) method. The material of the second
encapsulation layer 52 is an organic material, which can be
formed by inkjet printing. In a non-display area of the OLED
display panel, a side of the first encapsulation layer 51 away
from the organic light-emitting function layer 4 has an
uneven surface; and the second encapsulation layer 52
covers the first encapsulation layer in a display area of the
OLED display panel and a portion of the uneven surface that
is adjacent to the display area. As shown in FIG. 2, the left
side of the dotted line is the non-display area of the OLED
display panel, and the right side of the dotted line is the
display area of the OLED display panel (i.e., the AA area).
In the encapsulation operation of the OLED device, the
second encapsulation layer 52 covers the entire display area
and flows from the display area to the non-display area. In
the non-display area, the second encapsulation layer 52 is
blocked by the uneven surface of the first encapsulation
layer 51. Herein, the uneven surface refers to a surface
having a distinct concave-convex structure capable of block-
ing a liquid organic encapsulation layer from flowing
through the entire uneven surface. Compared with the fol-
lowing problems that may occur in the conventional TFE
process: “since the organic encapsulating layer is liquid
before solidification, the fluidity is large, and it is difficult to
precisely control its diffusion, so that the organic encapsu-
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lating layer is easy to flow out, resulting in poor sealing
effect of the OLED display panel”; in the OLED display
panel of the present disclosure, the uneven surface of the
first encapsulation layer 51 can block the flow of the second
encapsulation layer 52 to a certain extent and reduce its
fluidity when forming the organic second encapsulation
layer 52. Therefore, the OLED display panel of the present
disclosure is easy to perform the encapsulation operation.

[0028] Alternatively, a side of the planarization layer 3
away from the base substrate 1 may have a concave-convex
structure 31, the concave-convex structure 31 is in the
non-display area of the OLED display panel, and the con-
cave-convex structure 31 corresponds to the uneven surface.
In general, the planarization layer 3 has a greater thickness
than the organic light-emitting function layer 4 and the first
encapsulation layer 51. Therefore, providing a concave-
convex structure on the planarization layer 3 is advanta-
geous in obtaining an uneven surface having a large uneven-
ness. Specifically, since the organic light-emitting function
layer 4 is disposed on the planarization layer 3, and the first
encapsulation layer 51 is disposed on the organic light-
emitting function layer, a position corresponding to the
concave-convex structure 31 on a side of the organic light-
emitting function layer 4 away from the planarization layer
3 is an uneven surface; and a position corresponding to the
concave-convex structure 31 on a side of the first encapsu-
lation layer 51 away from the organic light-emitting function
layer 4 is an uneven surface. The second encapsulation layer
52 covers the entire display area and flows from the display
area to the non-display area. In the non-display area, the
second encapsulation layer 52 is blocked by the uneven
surface of the first encapsulation layer 51 formed by the
concave-convex structure 31. As shown in FIG. 2, the slope
angle of the edge of the second encapsulation layer 52 is a2,
and the slope angle a2 of the edge of the second encapsu-
lation layer 52 in the present disclosure is larger than the
slope angle al of the edge of the second encapsulation layer
52 in the related structure (e.g., FIG. 16). Correspondingly,
the climbing distance L2 of the second encapsulation layer
52 is smaller than the climbing distance L1 of the second
encapsulation layer 52 in the related structure as shown in
FIG. 15. The concave-convex structure 31 is provided on the
side of the planarization layer 3 away from the base substrate
1 in the non-display area. After the organic light-emitting
function layer 4 and the inorganic first encapsulation layer
51 are formed on the planarization layer 3, the positions of
the organic light-emitting function layer 4 and the first
encapsulation layer 51 corresponding to the concave-convex
structure 31 are the uneven surfaces, that is, the positions of
the organic light-emitting function layer 4 and the first
encapsulation layer 51 corresponding to the concave-convex
structure 31 also form a concave-convex structure with the
same shape. When forming the organic second encapsula-
tion layer 52, the uneven surface of the first encapsulation
layer 51 can block the flow of the second encapsulation layer
52 to a certain extent, so as to reduce the fluidity and the
climbing distance of the edge of the second encapsulation
layer 52, and increase the edge stress and the slope angle.
Thereby the narrow frame design of the product is achieved,
the thickness uniformity of the edge of the second encap-
sulation layer 52 is improved, the Mura defect in the
non-display area is avoided, and the encapsulation result is
guaranteed.
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[0029] It can be understood that the side of the organic
light-emitting function layer 4 away from the planarization
layer 3 may be disposed to have a concave-convex structure
(not shown) in the non-display area in the case where the
planarization layer 3 adopts an overall flat arrangement.
Alternatively, in the case where the planarization layer 3 has
the concave-convex structure in the non-display area, a
portion of the organic light-emitting function layer 4 corre-
sponding to the planarization layer 3 in the non-display area
may be disposed to have a concave-convex structure (not
shown) on the side of the organic light-emitting function
layer 4 away from the planarization layer 3. The shape of the
concave-convex structure of the organic light-emitting func-
tion layer 4 may be different from that of the concave-
convex structure of the planarization layer 3 as long as the
two can be attached to each other. In the above, such an
uneven surface can be realized, which can block the flow of
the second encapsulation layer 52 to a certain extent and
reduce its fluidity.

[0030] Further, as shown in FIG. 2, the OLED display
panel also includes a first barrier wall 61. The first barrier
wall 61 is on a side of the uneven surface away from the
display area, and between the organic light-emitting func-
tion layer 4 and the first encapsulation layer 51. That is, the
uneven surface is located on a side of the first barrier wall
61 adjacent to the display area. Since the second encapsu-
lation layer 52 covers only a part of the uneven surface
adjacent to the display area, the second encapsulation layer
52 does not flow out of the first barrier wall 61, thereby
ensuring the sealing effect of the OLED display panel.

[0031] Further, in order to ensure the sealing effect of the
OLED display panel, as shown in FIG. 2, the OLED display
panel may also include a second barrier wall 62. The second
barrier wall 62 is between the organic light-emitting func-
tion layer 4 and the first encapsulation layer 51, and on a side
of the first barrier wall 61 away from the display area. That
is, the second barrier wall 62 is closer to the edge of the
OLED display panel than the first barrier wall 61. A height
of the second barrier wall 62 is greater than a height of the
first barrier wall 61. Thus, even if the second encapsulation
layer 52 flows out of the first barrier wall 61, it would be
blocked by the second barrier wall 62, thereby ensuring the
encapsulation effect.

[0032] Further, as shown in FIG. 2, the OLED display
panel may also include a third encapsulation layer 53. The
third encapsulation layer 53 is formed on the first encapsu-
lation layer 51 and the second encapsulation layer 52, and
covers the second encapsulation layer 52 and a portion of the
first encapsulation layer 51 that is not covered by the second
encapsulation layer 52. That is, the third encapsulation layer
53 is directly disposed on the second encapsulation layer 52
in the regions of the uneven surface adjacent to the display
area and the display area. In the other non-display area
except the above region of the uneven surface, since the
second encapsulation layer 52 is absent, the third encapsu-
lation layer 53 is directly disposed on the first encapsulation
layer 51. Thus, the third encapsulation layer 53, the second
encapsulation layer 52 and the first encapsulation layer 51
together implement encapsulation of the OLED display
panel.

[0033] The specific structure of the concave-convex struc-
ture 31 will be described in detail below with reference to
FIGS. 3a to 3d.
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[0034] As shown in FIGS. 3a-3d, the concave-convex
structure 31 includes a plurality of convex portions 311, and
concave portions 312 are formed between the adjacent
convex portions 311. The concave-convex structure 31 can
be formed by a photolithography process by means of a
mask.

[0035] Alternatively, each of the convex portions 311 has
the same shape.

[0036] In the embodiment of the present disclosure, each
of the convex portions 311 and each of the concave portions
312 have the same shape. It should be noted that the shape
of each convex portion 311 and each concave portion 312
may also be different, as long as the surface of the planar-
ization layer 3 away from the base substrate 1 is an uneven
surface (concave-convex structure) and the uneven surface
can ensure that the surface of the first encapsulation layer 51
away from the base substrate 1 is still an uneven surface
after the completion of the preparation of the organic light-
emitting layer 4 and the first encapsulation layer 51.
[0037] Referring to FIGS. 3a and 34, each of the convex
portions 311 may be connected to each other. Alternatively,
each convex portion 311 and concave portion 312 may have
a zigzag shape. As shown in FIG. 3a, each convex portion
311 and concave portion 312 may have a zigzag shape with
an isosceles triangle. As shown in FIG. 35, each convex
portion 311 and concave portion 312 may also have a zigzag
shape with a right triangle.

[0038] Referring to FIGS. 3¢ and 3d, each convex portion
311 may also be spaced apart from each other. As shown in
FIG. 3¢, each convex portion 311 and each concave portion
312 may be rectangular. As shown in FIG. 3d, each convex
portion 311 and each concave portion 312 may be trapezoi-
dal.

[0039] It should be noted that the specific shapes of the
convex portion 311 and the concave portion 312 in the
embodiment of the present disclosure are merely illustrative
examples, and it is known to those skilled in the art that the
convex portion 311 and the concave portion 312 are not
limited to the above shapes.

[0040] If the second encapsulation layer 52 flows out of
the first barrier wall 61 and the second barrier wall 62, the
third encapsulation layer 53 is difficult to effectively wrap
the second encapsulation layer 52. The water and oxygen in
the external environment easily enter the inside of the
display device, which may result in corroding the organic
light-emitting layer 4 and causing dark spots of the display.
[0041] In the present disclosure, a concave-convex struc-
ture 31 is formed on the upper surface of the planarization
layer 3 in the non-display area, so that the surfaces of the
organic light-emitting layer 4 and the inorganic first encap-
sulation layer 51 located on the planarization layer 3 form
corresponding concave-convex structures (i.e., uneven sur-
face), respectively. After printing the material of the organic
second encapsulation layer 52 on the uneven surface, such
uneven surface can slow the flow rate of the material of the
second encapsulation layer 52 and prevent it from flowing
through the barrier walls. Thereby, the slope angle of the
edge of the second encapsulation layer 52 is increased and
the thickness uniformity of the second encapsulation layer
52 is maintained. This can solve the dark spot problem
caused by the leakage of the second encapsulation layer 52
which is easy to occur in the conventional TFE encapsula-
tion and the Mura defect problem caused by the poor
uniformity of the film layers in the non-display area.
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[0042] The present disclosure also provides an OLED
display device including the OLED display panel described
above.

[0043] The OLED display device may be any product or
component having a liquid crystal display function, such as
an electronic paper, a mobile phone, a tablet computer, a
television, a digital photo frame, or the like.

[0044] The OLED display device of the present disclosure
is provided with a concave-convex structure 31 on a side of
the planarization layer 3 away from the base substrate 1 in
the non-display area. After the organic light-emitting func-
tion layer 4 and the inorganic first encapsulation layer 51 are
formed on the planarization layer 3, the positions of the
organic light-emitting function layer 4 and the first encap-
sulation layer 51 corresponding to the concave-convex
structure 31 are the uneven surfaces, that is, the positions of
the organic light-emitting function layer 4 and the first
encapsulation layer 51 corresponding to the concave-convex
structure 31 also form a concave-convex structure with the
same shape. When forming the organic second encapsula-
tion layer 52, the uneven surface of the first encapsulation
layer 51 can block the flow of the second encapsulation layer
52 to a certain extent, so as to reduce the fluidity and the
climbing distance of the edge of the second encapsulation
layer 52, and increase the edge stress and the slope angle.
Thereby the narrow frame design of the product is achieved,
the thickness uniformity of the edge of the second encap-
sulation layer 52 is improved, the Mura defect in the
non-display area is avoided, and the encapsulation result is
guaranteed.

[0045] The present disclosure also provides a preparation
method for OLED display panel; such preparation method is
used to prepare the OLED display panel as described above.
An embodiment of the preparation method for OLED dis-
play panel will be described below with reference to FIGS.
2, 3a-3d and 4. The method may include the following steps:
Step 101, forming a planarization layer 3 on a base substrate
1, and forming a pattern of a concave-convex structure 31 on
a side of the planarization layer 3 away from the base
substrate 1 by a patterning process.

[0046] Specifically, the pattern of the concave-convex
structure 31 is in a non-display area of the OLED display
panel. The specific structure of the concave-convex structure
31 may be as shown in FIGS. 3a to 3d, and details are not
described herein.

[0047] Step 102, forming an organic light-emitting func-
tion layer 4, a first encapsulation layer 51, and a second
encapsulation layer 52 sequentially on the base substrate 1
on which the planarization layer 3 is formed.

[0048] Specifically, the first encapsulation layer 51 is an
inorganic layer, and a position corresponding to the concave-
convex structure 31 on a side of the first encapsulation layer
51 away from the organic light-emitting function layer 4 is
an uneven surface. The second encapsulation layer 52 is an
organic layer, and the second encapsulation layer 52 covers
the first encapsulation layer 51 in a display area and a
portion of the uneven surface that is adjacent to the display
area.

[0049] It should be noted that, after forming the organic
light-emitting function layer 4 and before forming the first
encapsulation layer 51, the preparation method further
includes the following steps:

[0050] Forming a first barrier wall 61 and a second barrier
wall 62 by a patterning process in the non-display area. The
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first barrier wall 61 and the second barrier wall 62 are on a
side of the uneven surface away from the display area, and
provided between the organic light-emitting function layer 4
and the first encapsulation layer 51. The first barrier wall 61
is adjacent to the display area than the second barrier wall
62, and a height of the second barrier wall 62 is greater than
a height of the first barrier wall 61.

[0051] As can be seen by the Steps 101-102, the prepa-
ration method for OLED display panel of the present
embodiment is provided with a concave-convex structure 31
on a side of the planarization layer 3 away from the base
substrate 1 in the non-display area. After the organic light-
emitting function layer 4 and the inorganic first encapsula-
tion layer 51 are formed on the planarization layer 3, the
positions of the organic light-emitting function layer 4 and
the first encapsulation layer 51 corresponding to the con-
cave-convex structure 31 are the uneven surfaces, that is, the
positions of the organic light-emitting function layer 4 and
the first encapsulation layer 51 corresponding to the con-
cave-convex structure 31 also form a concave-convex struc-
ture with the same shape. When forming the organic second
encapsulation layer 52, the uneven surface of the first
encapsulation layer 51 can block the flow of the second
encapsulation layer 52 to a certain extent, so as to reduce the
fluidity and the climbing distance of the edge of the second
encapsulation layer 52, and increase the edge stress and the
slope angle. Thereby the narrow frame design of the product
is achieved, the thickness uniformity of the edge of the
second encapsulation layer 52 is improved, the Mura defect
in the non-display area is avoided, and the encapsulation
result is guaranteed. In the preparation method of the present
embodiment, the existing mask can be modified without
increasing any patterning process, and the preparation pro-
cess is kept unchanged and easy to implement.

[0052] Further, as shown in FIG. 4, after forming the
second encapsulation layer 52 (i.e. Step 102), the prepara-
tion method further includes the following steps: Step 103,
forming a third encapsulation layer 53 on the base substrate
1 on which the first encapsulation layer 51 and the second
encapsulation layer 52 are formed.

[0053] Specifically, the third encapsulation layer 53 covers
the second encapsulation layer 52 and a portion of the first
encapsulation layer 51 that is not covered by the second
encapsulation layer 52.

[0054] It can be understood that the side of the organic
light-emitting function layer 4 away from the planarization
layer 3 may be disposed to have a concave-convex structure
in the non-display area in the case where the planarization
layer 3 adopts an overall flat arrangement. Alternatively, in
the case where the planarization layer 3 has the concave-
convex structure in the non-display area, a portion of the
organic light-emitting function layer 4 corresponding to the
planarization layer 3 in the non-display area may be dis-
posed to have a concave-convex structure on the side of the
organic light-emitting function layer 4 away from the pla-
narization layer 3. The shape of the concave-convex struc-
ture of the organic light-emitting function layer 4 may be
different from that of the concave-convex structure of the
planarization layer 3 as long as the two can be attached to
each other. Similar to the formation of the concave-convex
structure on the planarization layer 3, a concave-convex
structure can be formed on the organic light-emitting func-
tion layer 4 by a patterning process. In the above, such an
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uneven surface can be realized, which can block the flow of
the second encapsulation layer 52 to a certain extent and
reduce its fluidity.

[0055] It is to be understood that the above embodiments
are merely exemplary embodiments employed to explain the
principles of the present disclosure, but the present disclo-
sure is not limited thereto. Various modifications and
improvements can be made by those skilled in the art
without departing from the spirit and scope of the disclosure,
and such modifications and improvements are also consid-
ered to be within the scope of the disclosure.

1. An OLED display panel, comprising a base substrate
and a planarization layer, an organic light-emitting function
layer, a first encapsulation layer and a second encapsulation
layer sequentially formed on the base substrate, the first
encapsulation layer is an inorganic layer, the second encap-
sulation layer is an organic layer; wherein

in a non-display area of the OLED display panel, a side

of the first encapsulation layer away from the organic
light-emitting function layer has an uneven surface; and
the second encapsulation layer covers the first encap-
sulation layer in a display area of the OLED display
panel and a portion of the uneven surface that is
adjacent to the display area.

2. The OLED display panel of claim 1, wherein a side of
the planarization layer away from the base substrate has a
concave-convex structure, the concave-convex structure is
in the non-display area of the OLED display panel, and the
concave-convex structure corresponds to the uneven sur-
face.

3. The OLED display panel of claim 1, further comprising
a first barrier wall, wherein the first barrier wall is on a side
of the uneven surface away from the display area, and
between the organic light-emitting function layer and the
first encapsulation layer.

4. The OLED display panel of claim 3, further comprising
a second barrier wall, wherein the second barrier wall is
between the organic light-emitting function layer and the
first encapsulation layer, and on a side of the first barrier wall
away from the display area, a height of the second barrier
wall is greater than a height of the first barrier wall.

5. The OLED display panel of claim 1, further comprising
a third encapsulation layer, wherein the third encapsulation
layer covers the second encapsulation layer and a portion of
the first encapsulation layer that is not covered by the second
encapsulation layer.

6. The OLED display panel of claim 5, wherein the
concave-convex structure comprises a plurality of convex
portions, and concave portions are formed between the
adjacent convex portions.

7. The OLED display panel of claim 6, wherein each of
the convex portions has the same shape.

8. The OLED display panel of claim 6, wherein each of
the convex portions is connected to each other.

9. The OLED display panel of claim 8, wherein the
convex portions are zigzag.
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10. The OLED display panel of claim 9, wherein the
convex portions are zigzag with an isosceles triangle or a
right triangle.

11. The OLED display panel of claim 6, wherein each of
the convex portions is disposed to be spaced apart from each
other.

12. The OLED display panel of claim 11, wherein the
convex portions are rectangular or trapezoidal.

13. An OLED display device comprising the OLED
display panel of claim 1.

14. A preparation method for OLED display panel,
wherein the preparation method is used to prepare the OLED
display panel of claim 1.

15. The preparation method for OLED display panel of
claim 14, wherein the preparation method comprises:

forming a planarization layer on a base substrate, and

forming a pattern of a concave-convex structure on a
side of the planarization layer away from the base
substrate by a patterning process, the pattern of the
concave-convex structure being in a non-display area
of the OLED display panel;

forming an organic light-emitting function layer, a first

encapsulation layer, and a second encapsulation layer
sequentially on the base substrate on which the planar-
ization layer is formed; wherein the first encapsulation
layer is an inorganic layer, and a position correspond-
ing to the concave-convex structure on a side of the first
encapsulation layer away from the organic light-emit-
ting function layer is an uneven surface; the second
encapsulation layer is an organic layer, and the second
encapsulation layer covers the first encapsulation layer
in a display area and a portion of the uneven surface
that is adjacent to the display area.

16. The preparation method for OLED display panel of
claim 15, after forming the organic light-emitting function
layer and before forming the first encapsulation layer, the
preparation method further comprising:

forming a first barrier wall and a second barrier wall by a

patterning process in the non-display area, wherein the
first barrier wall and the second barrier wall are on a
side of the uneven surface away from the display area,
the first barrier wall is adjacent to the display area than
the second barrier wall, and a height of the second
barrier wall is greater than a height of the first barrier
wall.

17. The preparation method for OLED display panel of
claim 15, after forming the second encapsulation layer, the
preparation method further comprising:

forming a third encapsulation layer on the base substrate

on which the first encapsulation layer and the second
encapsulation layer are formed, wherein the third
encapsulation layer covers the second encapsulation
layer and a portion of the first encapsulation layer that
is not covered by the second encapsulation layer.
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