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7) ABSTRACT

Provided herewith is a method for manufacturing the display
screen, which includes sequentially forming a switch array
layer and an organic light-emitting display layer on a flexible
substrate; forming a first encapsulation layer on the organic
light-emitting display layer; defining a first portion of a via
hole in the first encapsulation layer; forming a second
encapsulation layer in the first portion of the via hole and on
the first encapsulation layer; removing a part of the second
encapsulation layer corresponding to a position of the preset
camera hole; defining a second portion of the via hole in the
flexible substrate to obtain the via hole completely. Since the
inner wall of the via hole of the camera of the disclosure is
provided with the encapsulation layer, the encapsulation
effect and the reliability of the encapsulation are improved.

20

22
21

o

19

17

15

13

12

32

gl Gt g Ao gl gt g g gL gLl ol g gl S g g oo e

11

24




Patent Application Publication  Jul. 2,2020 Sheet 1 of 5 US 2020/0212370 A1

; y,

- . R
o~ N
/;/ N N 3

N\ /
FIG1

20
23

19

18-

yavi 12

FIG2



Patent Application Publication  Jul. 2,2020 Sheet 2 of 5 US 2020/0212370 A1

10
311 | 18 20

FIG3



Patent Application Publication  Jul. 2,2020 Sheet 3 of 5 US 2020/0212370 A1

261 262 18 20
31 :3:i:i:i:1‘7/./1:1:1:1:1:1:-?/1:1:1:1:1:}:1:1:1:1:/:/1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:3:i.:”;’1:1:1:1:i:i:i/’/

26

16 14

FIG4



Patent Application Publication  Jul. 2,2020 Sheet 4 of 5 US 2020/0212370 A1

42
Ay 18 20

/ 22
] /
i
‘I
\ / / /
/ )
' « 21
/ f
/ / 18
/ /
[’
I}
i
1
i

—

16 14

FIGS



Patent Application Publication  Jul. 2,2020 Sheet 5 of 5 US 2020/0212370 A1

31 S

B 3 A I A 2 A L AL A A A A ML A A LA B R R MY

32

/
! p
/ T Tt i ot Rt R R R Rt Rt T R Rt Rt T T R Rt Tt T R R e Tt T Rt i e e s ®

16 4

FIGS



US 2020/0212370 Al

MANUFACTURING METHOD OF A DISPLAY
SCREEN

FIELD OF INVENTION

[0001] The disclosure is related to the field of display
technologies, and more particularly, to a manufacturing
method of a display screen.

BACKGROUND OF INVENTION

[0002] With the rapid development of full-screen termi-
nals, the demand of large screen-to-body ratio is getting
higher and higher. Taking mobile phones as an example,
only the non-display area is reserved at the top position of
the mobile phone to set the camera, and the rest are display
areas.

[0003] In order to achieve a larger screen-to-body ratio, a
circular via hole design is usually adopted in the screen, that
is, a circular via hole is defined at the position of the camera,
thereby further reducing the non-display area of the smart-
phone.

[0004] In order to improve the packaging effect, the exist-
ing display screen is produced by not depositing an organic
light-emitting material and a metal film layer such as a
cathode at the position for defining the circular via hole, and
the organic light-emitting devices of the OLED screen are
formed by evaporation coating by mainly using a mask with
a full opening (Open Mask). However, the traditional Open
Mask defines the evaporation area by means of a hole middle
opening. Therefore, the position for forming the circular
hole is also vapor-deposited with a functional film layer such
as an HIL (hole injection layer) or HIL (hole transport
layer), and metal/organic/inorganic film layers such as cath-
ode, capping layer, and LiF of the OLED. After, the subse-
quent cutting process for defining the circular hole, water
vapor, oxygen, etc. may penetrate into the OLEDs through
the remaining organic vapor-deposited film layer of the cut
section, which reduces the packaging effect of the display
screen.

[0005] Therefore, it is necessary to provide a method of
manufacturing a display screen to solve the problems of the
prior art.

SUMMARY OF INVENTION

[0006] In order to solve the above technical problem, one
purpose of the disclosure is to provide a method for manu-
facturing the display screen, which can improve the pack-
aging effect of the display screen. The method includes
sequentially forming a switch array layer and an organic
light-emitting display layer on a flexible substrate; forming
a first encapsulation layer on the organic light-emitting
display layer; defining a first portion of a via hole in the first
encapsulation layer; an orthographic projection of the via
hole on the flexible substrate covers an orthographic pro-
jection of a preset camera hole on the flexible substrate;
wherein the first portion of the via hole extends from the first
encapsulation layer to an upper surface of the flexible
substrate; forming a second encapsulation layer in the first
portion of the via hole and on the first encapsulation layer;
removing a part of the second encapsulation layer corre-
sponding to a position of the preset camera hole; defining a
second portion of the via hole in the flexible substrate to
obtain the via hole completely, wherein a bore diameter of
the via hole is larger than bore diameter of the preset camera
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hole, and a material of the first encapsulation layer com-
prises at least one of SiNx, SiON and SiO.

[0007] Further, the second encapsulation layer comprises
a vertical part, and the vertical part is positioned correspond-
ing to the position of the through hole, wherein the vertical
part comprises a middle part, and the middle part corre-
sponds to the position of the preset camera hole; and wherein
the step of removing a part of second encapsulation layer
positioned corresponding to a position of the preset camera
hole comprises: removing the middle portion.

[0008] Further, the vertical part also comprises a periph-
eral portion surrounding a perimeter of the middle portion.
[0009] Further, the vertical part comprises a part of the
second encapsulation layer that is located in the first portion
of the via hole and above the via hole and corresponding to
the via hole.

[0010] Further, the first encapsulation layer comprises a
preset area, and the preset area is used for defining the via
hole; wherein the step of defining a first portion of the via
hole in the first encapsulation layer comprises removing the
first encapsulation layer and the organic light-emitting dis-
play layer and the switch array layer from the preset area to
obtain the first portion of the via hole through an etching
process.

[0011] Further, the step of removing a part of the second
encapsulation layer corresponding to a position of the preset
camera hole comprises removing the part of the second
encapsulation layer corresponding to the position of the
preset camera hole through a dry etching process.

[0012] Further, a cross-sectional structure of the display
panel further comprises a protection layer, and the protection
layer is located below the flexible substrate; wherein the step
of defining a second portion of the through hole in the
flexible substrate comprises: forming a second portion of the
via on the flexible substrate and the protective layer.
[0013] Further, in the step of defining a second portion of
the via hole in the flexible substrate comprises removing, by
laser cutting or mechanical cutting, a part of the flexible
substrate corresponding to the preset camera hole to define
the second part of the via hole.

[0014] Further, the second encapsulation layer comprises
inorganic layers and organic layers alternately stacked on
each other.

[0015] The disclosure further provides a manufacturing
method of a display screen, wherein the manufacturing
method comprises the following steps: sequentially forming
a switch array layer and an organic light-emitting display
layer on a flexible substrate; forming a first encapsulation
layer on the organic light-emitting display layer; defining a
first portion of a via hole in the first encapsulation layer, an
orthographic projection of the via hole on the flexible
substrate covers an orthographic projection of a preset
camera hole on the flexible substrate, wherein the first
portion of the via hole extends from the first encapsulation
layer to an upper surface of the flexible substrate; forming a
second encapsulation layer in the first part of the via hole
and on the first encapsulation layer; removing a part of the
second encapsulation layer corresponding to a position of
the preset camera hole; defining a second portion of the via
hole in the flexible substrate to obtain the via hole com-
pletely.

[0016] Further, a bore diameter of the via hole is larger
than a bore diameter of the preset camera hole.
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[0017] Further, the second encapsulation layer comprises
a vertical part, and the vertical part is positioned correspond-
ing to a position of the via hole, wherein the vertical part
comprises a middle portion, and the middle portion is
positioned corresponding to the position of the preset cam-
era hole; and wherein the step of removing a part of the
second encapsulation layer positioned corresponding to a
position of the preset camera hole comprises: removing the
middle portion.

[0018] Further, the vertical part also comprises a periph-
eral portion surrounding a perimeter of the middle portion.
[0019] Further, the vertical part comprises a part of the
second encapsulation layer that is located in the first portion
of the via hole and above the via hole and corresponding to
the via hole.

[0020] Further, the first encapsulation layer comprises a
preset area, and the preset area is used for defining the via
hole; wherein the step of defining a first portion of the via in
the first encapsulation layer comprises removing the first
encapsulation layer and the organic light-emitting display
layer and the switch array layer from the preset area to
obtain the first portion of the via hole through an etching
process.

[0021] Further, the step of removing a part of the second
encapsulation layer corresponding to a position of the preset
camera hole comprises removing the part of the second
encapsulation layer corresponding to the position of the
preset camera hole through a dry etching process.

[0022] Further, a cross-sectional structure of the display
panel further comprises a protection layer, and the protection
layer is located below the flexible substrate; wherein the step
of defining a second portion of the via hole in the flexible
substrate comprises defining the second portion of the via
hole in the flexible substrate and the protective layer.
[0023] Further, in the step of defining a second portion of
the via hole in the flexible substrate comprises removing, by
laser cutting or mechanical cutting ,a part of the flexible
substrate corresponding to the preset camera hole to define
the second portion of the via hole.

[0024] Further, a material of the first encapsulation layer
comprises at least one of SiNx, SiON and SiO.

[0025] Further, the second encapsulation layer comprising
inorganic layers and organic layers alternately stacked on
each other.

DESCRIPTION OF DRAWINGS

[0026] In order to more clearly illustrate the embodiments
of the disclosure, the accompanying drawings for illustrating
the technical solutions and the technical solutions and the
technical solutions of the disclosure are briefly described as
below.

[0027] FIG. 1 is a schematic structural view of an elec-
tronic device of the disclosure;

[0028] FIG. 2 is a schematic structural view in connection
with a first step of the manufacturing method of the display
screen of the disclosure;

[0029] FIG. 3 is a schematic structural view in connection
with second and third steps of the manufacturing method of
the display screen of the disclosure;

[0030] FIG. 4 is a schematic structural view in connection
with a fourth steps of the manufacturing method of the
display screen of the disclosure;
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[0031] FIG. 5is a schematic structural view in connection
with a fifth steps of the manufacturing method of the display
screen of the disclosure; and

[0032] FIG. 6 is a schematic structural view in connection
with a sixth steps of the manufacturing method of the display
screen of the disclosure;

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0033] The following description with reference to the
accompanying drawings is provided to clearly and com-
pletely explain the exemplary embodiments of the disclo-
sure. It is apparent that the following embodiments are
merely some embodiments of the disclosure rather than all
embodiments of the disclosure. According to the embodi-
ments in the disclosure, all the other embodiments attainable
by those skilled in the art without creative endeavor belong
to the protection scope of the disclosure.

[0034] In the figures, in order to clearly identify the
elements, the thicknesses of the layers and sections are
enlarged. Identical notations can be referred as identical
elements in the description and the figures.

[0035] It can be realized that the terms “first”, “second”
and “third” are configured for describing each elements, and
the elements are not limited by the terms. These terms
merely distinguish one element from another element.
[0036] Referring to FIGS. 1-6, FIG. 1 is a schematic
structural view of an electronic device of the disclosure.
Referring to FIG. 1, a display screen of the disclosure can be
used in an electronic device 100 having a camera via hole 30
disposed therein. The camera via hole 30 is used to mount
a front camera that corresponds to the position of the front
camera of the electronic device 100. The camera via hole 30
is a via hole. The electronic device 100 can be a mobile
phone, a tablet computer, etc.

[0037] A manufacturing method of the display screen of
the disclosure, includes following steps:

[0038] S101, sequentially forming a switch array layer and
an organic light-emitting display layer on a flexible sub-
strate.

[0039] Referring to FIG. 2, the manufacturing method of
the switch array layer includes forming a buffer layer 12, a
barrier layer 13, an active layer 14, a first gate insulating
layer 15, a gate 16, a second gate insulating layer 17, a
second metal layer 18, and an inter-insulation layer 19 on the
flexible substrate 11 sequentially. The method can further
include forming a protective layer 24 under the flexible
substrate 11.

[0040] A material of the buffer layer 12 and the barrier
layer 13 is at least one of SiNx and SiOx. The active layer
13 is used to form a channel.

[0041] The manufacturing method of the gate 16 includes
forming the first metal on the first gate insulating layer 15,
and then patterning the first metal layer by a mask to form
the gate 16.

[0042] The manufacturing method of the a second gate
insulating layer 17 includes patterning the second gate
insulating layer 17 to form the source hole and the drain
hole. The source is connected to the active layer 14 through
the source hole, and the drain is connected to the active layer
14 through the drain hole.

[0043] The manufacturing method of the second metal
layer 18 includes forming a second metal layer on the second
gate insulating layer 17 and in the source hole and in the
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drain hole, and then patterning the second metal layer to
form the source and the drain.

[0044] The manufacturing method of the organic light-
emitting display layer includes forming an anode, a pixel
defining layer, an organic light emitting layer and a cathode
on the first interlayer insulating layer 19 sequentially.
[0045] The manufacturing method of the anode includes
patterning the first interlayer insulating layer 19 to form a
connection hole, forming a conductive layer on the first
interlayer insulating layer 19 and in the connection hole, and
patterning the conductive layer to form the anode 20. The
drain is connected to the anode 20 through the connection
hole.

[0046] Thereafter, the pixel defining layer 21 is formed on
the anode, and the pixel defining layer 21 is patterned to
form spaced-apart pixel defining units, and the organic
light-emitting layer 22 is formed between the pixel defining
units and on the part of the pixel defining units.

[0047] The manufacturing method of the organic light-
emitting layer 22 includes forming functional film layers
such as an HTL (hole transport layer), an HIL (hole injection
layer), an ETL (electron transport layer) and an EIL (elec-
tron injection layer).

[0048] Specifically, a traditional Open Mask is used for
coating by evaporation organic film layers including the HIL
and the HTL. An FMM (fine metal mask) is used for coating
by evaporation the organic light-emitting layer such as R
(red), G (green), B (blue) luminescent materials. Then, the
cathode 23 is formed on the organic light-emitting layer. A
capping Layer and LiF layer can be additionally formed. The
cathode, capping layer and LiF layer can be formed through
the Open Mask.

[0049] S102, forming a first encapsulation layer on the
organic light-emitting display layer.

[0050] Referring to FIG. 3, forming the first encapsulation
layer 25 is formed on the cathode 23. The cross-sectional
structure of the first encapsulation layer 25 can be a single
layered structure or a multi-layered structure, and a material
of the first encapsulation layer 25 includes at least one of
SiNx, SiON, and SiO.

[0051] S103, defining a first portion of a via hole in the
first encapsulation layer.

[0052] Referring to FIG. 3, an orthographic projection of
the via hole on the flexible substrate 11 covers an ortho-
graphic projection of a preset camera hole on the flexible
substrate 11; the first portion 31 of the via hole 31 extends
from the first encapsulation layer 25 to an upper surface of
the flexible substrate 11.

[0053] The first encapsulation layer 25 includes a preset
area 101 for defining a via hole; the above step S103
specifically includes:

[0054] S1031, removing a part of the first encapsulation
layer 25, the organic light emitting display layer, and the
switch array layer corresponding to the preset area 101 by an
etching process to obtain the first portion 31. The preset area
101 covers the preset camera aperture.

[0055] For example, a dry etching is used to etch away a
part of the first encapsulation layer 25, the organic light
emitting display layer, the switch array layer corresponding
to the preset area to define the first portion 31 of the via hole.
The preset area 101 covers the preset camera aperture.
[0056] A bore diameter of the via hole is larger than a bore
diameter of the preset camera hole to prevent from cutting
the metal film layer or the organic light emitting display

Jul. 2, 2020

layer when the flexible substrate is subsequently cut, thereby
improving the reliability of the encapsulation.

[0057] S104, forming a second encapsulation layer in the
first portion of the via hole and on the first encapsulation
layer.

[0058] Referring to FIG. 4, a second encapsulation layer

26 is formed in the first portion 31 of the via hole and on the
first encapsulation layer, that is, the second encapsulation
layer 26 is partially formed on the first encapsulation layer
25, and the remaining portion is filled in the first portion 31.
The second encapsulation layer 26 includes inorganic layers
and organic layers alternately stacked on each other, wherein
a material of the inorganic layer can be at least one of SiNx,
SiON, and SiO. The first encapsulation layer 25 is mainly
used to prevent damage to the organic light emitting display
layer when defining the via hole. The second encapsulation
layer 26 functions as a whole encapsulation, and particularly
encapsulates the periphery of the via hole, thereby effec-
tively improving the reliability of the encapsulation at the
position of the camera via hole.

[0059] The second encapsulation layer 26 includes a ver-
tical part 261 and a lateral part 262. The vertical part 261
corresponds to the position of the via hole, that is, a
vertically arranged part of the second encapsulation layer 26.
The lateral part 262 is a portion of the second encapsulation
layer 26 that is laterally arranged. The vertical part 261
includes a part of the second encapsulation layer 26 that is
located in the first portion 31 of the via hole and above the
via hole and corresponding to the via hole. In other words,
the vertical portion 261 is a part of second encapsulation
layer 26 located in the first portion 31 and directly above the
first portion 31.

[0060] S105, removing a part of the second encapsulation
layer corresponding to a position of the preset camera hole.
[0061] Referring to FIG. 5, a part of the second encapsu-
lation layer corresponding to a position of the preset camera
hole is removed through the dry etching process.

[0062] The vertical part includes a peripheral portion 41
and a middle portion 42. The peripheral portion 41 sur-
rounds a periphery of the middle portion 42 and is adjacent
to an inner wall of the via hole. The middle portion 42
corresponds to the position of the preset camera hole. A
peripheral portion 41 located in the first portion of the via
hole is provided on the circumference of the first portion 31,
that is, on the inner wall of the first portion 31.

[0063] The step of removing a part of the second encap-
sulation layer corresponding to a position of the preset
camera hole includes:

[0064] S1051, removing the middle portion.

[0065] Specifically, the middle portion 42 is etched away
by the dry etching process to leave the lateral portion 262
and the peripheral portion 42.

[0066] S106, defining a second portion of the via hole in
the flexible substrate to obtain the via hole completely.
[0067] Referring to FIG. 6, the second portion 32 is
positioned corresponding to the position of the preset cam-
era hole.

[0068] In an embodiment, the step of defining a second
portion of the via hole in the flexible substrate includes:
[0069] S1061, removing, by laser cutting or mechanical
cutting, a part of the flexible substrate corresponding to the
preset camera hole to define the second part of the via hole.
[0070] The flexible substrate 11 corresponding to the
preset camera hole is removed by laser cutting or mechani-
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cal cutting to form a second portion 32 of the via hole,
thereby completing the manufacturing of the via hole, that
is, the via hole becomes the camera hole in FIG. 1.

[0071] In another embodiment, a cross-sectional structure
of the display panel further includes a protection layer, and
the protection layer is located below the flexible substrate;
[0072] The above step S106, that is, the step of defining
the second portion of the via hole on the flexible substrate
includes:

[0073] S1063, forming a second portion of the via hole in
the flexible substrate and the protective layer.

[0074] For example, forming a second portion of the via
hole in the flexible substrate 11 and the protective layer 24
to obtain the via hole completely. Defining the second
portion of the via hole 32 in the flexible substrate 11 includes
removing, by laser cutting or mechanical cutting, a part of
the flexible substrate corresponding to the preset camera
hole to define the second part of the via hole 32.

[0075] The disclosure is to provide a method for manu-
facturing the display screen which includes sequentially
forming a switch array layer and an organic light-emitting
display layer on a flexible substrate; forming a first encap-
sulation layer on the organic light-emitting display layer;
defining a first portion of a via hole in the first encapsulation
layer; forming a second encapsulation layer in the first
portion of the via hole and on the first encapsulation layer;
removing a part of the second encapsulation layer corre-
sponding to a position of the preset camera hole; defining a
second portion of the via hole in the flexible substrate to
obtain the via hole completely. Since the inner wall of the via
hole of the camera of the disclosure is provided with the
encapsulation layer, the encapsulation effect and the reli-
ability of the encapsulation are improved.

[0076] Note that the specifications relating to the above
embodiments should be construed as exemplary rather than
as limitative of the present disclosure. The equivalent varia-
tions and modifications on the structures or the process by
reference to the specification and the drawings of the dis-
closure, or application to the other relevant technology fields
directly or indirectly should be construed similarly as falling
within the protection scope of the disclosure.

What is claimed is:
1. A manufacturing method of a display screen, comprises
following steps:

sequentially forming a switch array layer and an organic
light-emitting display layer on a flexible substrate;

forming a first encapsulation layer on the organic light-
emitting display layer;

defining a first portion of a via hole in the first encapsu-
lation layer ;an orthographic projection of the via hole
on the flexible substrate covers an orthographic pro-
jection of a preset camera hole on the flexible substrate;
wherein the first portion of the via hole extends from
the first encapsulation layer to an upper surface of the
flexible substrate;

forming a second encapsulation layer in the first portion
of the via hole and on the first encapsulation layer;

removing a part of the second encapsulation layer corre-
sponding to a position of the preset camera hole;

defining a second portion of the via hole in the flexible
substrate to obtain the via hole completely, wherein a
bore diameter of the via hole is larger than bore
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diameter of the preset camera hole, and a material of
the first encapsulation layer comprises at least one of
SiNx, SiON and SiO.

2. The manufacturing method of the display screen
according to claim 1, wherein the second encapsulation
layer comprises a vertical part, and the vertical part is
positioned corresponding to the position of the through hole,

wherein the vertical part comprises a middle part, and the

middle part corresponds to the position of the preset
camera hole; and

wherein the step of removing a part of second encapsu-

lation layer positioned corresponding to a position of
the preset camera hole comprises:

removing the middle portion.

3. The manufacturing method of the display screen
according to claim 2, wherein the vertical part also com-
prises a peripheral portion surrounding a perimeter of the
middle portion.

4. The manufacturing method of the display screen
according to claim 2, wherein the vertical part comprises a
part of the second encapsulation layer that is located in the
first portion of the via hole and above the via hole and
corresponding to the via hole.

5. The manufacturing method of the display screen
according to claim 1, wherein the first encapsulation layer
comprises a preset area, and the preset area is used for
defining the via hole; and

wherein the step of defining a first portion of the via hole

in the first encapsulation layer comprises removing the
first encapsulation layer and the organic light-emitting
display layer and the switch array layer from the preset
area to obtain the first portion of the via hole through
an etching process.

6. The manufacturing method of the display screen
according to claim 1, wherein the step of removing a part of
the second encapsulation layer corresponding to a position
of the preset camera hole comprises removing the part of the
second encapsulation layer corresponding to the position of
the preset camera hole through a dry etching process.

7. The manufacturing method of the display screen
according to claim 1, wherein a cross-sectional structure of
the display panel further comprises a protection layer, and
the protection layer is located below the flexible substrate;

wherein the step of defining a second portion of the

through hole in the flexible substrate comprises: form-
ing a second portion of the via hole on the flexible
substrate and the protective layer.

8. The manufacturing method of the display screen
according to claim 1, where in the step of defining a second
portion of the via hole in the flexible substrate comprises
removing, by laser cutting or mechanical cutting, a part of
the flexible substrate corresponding to the preset camera
hole to define the second part of the via hole.

9. The manufacturing method of the display screen
according to claim 1, wherein the second encapsulation
layer comprises inorganic layers and organic layers alter-
nately stacked on each other.

10. A manufacturing method of a display screen, com-
prising the following steps:

sequentially forming a switch array layer and an organic

light-emitting display layer on a flexible substrate;
forming a first encapsulation layer on the organic light-
emitting display layer;
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defining a first portion of a via hole in the first encapsu-
lation layer, an orthographic projection of the via hole
on the flexible substrate covers an orthographic pro-
jection of a preset camera hole on the flexible substrate,
wherein the first portion of the via hole extends from
the first encapsulation layer to an upper surface of the
flexible substrate;

forming a second encapsulation layer in the first part of

the via hole and on the first encapsulation layer;
removing a part of the second encapsulation layer corre-
sponding to a position of the preset camera hole;
defining a second portion of the via hole in the flexible
substrate to obtain the via hole completely.

11. The manufacturing method of the display screen
according to claim 10, wherein a bore diameter of the via
hole is larger than a bore diameter of the preset camera hole.

12. The manufacturing method of the display screen
according to claim 10, wherein the second encapsulation
layer comprises a vertical part, and the vertical part is
positioned corresponding to a position of the via hole;

wherein the vertical part comprises a middle portion, and

the middle portion is positioned corresponding to the
position of the preset camera hole; and

wherein the step of removing a part of the second encap-

sulation layer positioned corresponding to a position of
the preset camera hole comprises:

removing the middle portion.

13. The manufacturing method of the display screen
according to claim 12, wherein the vertical part also com-
prises a peripheral portion surrounding a perimeter of the
middle portion.

14. The manufacturing method of the display screen
according to claim 12, wherein the vertical part comprises a
part of the second encapsulation layer that is located in the
first portion of the via hole and above the via hole and
corresponding to the via hole.

15. The manufacturing method of the display screen
according to claim 10, wherein the first encapsulation layer
comprises a preset area, and the preset area is used for
defining the via hole;
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wherein the step of defining a first portion of the via in the
first encapsulation layer comprises removing the first
encapsulation layer and the organic light-emitting dis-
play layer and the switch array layer from the preset
area to obtain the first portion of the via hole through
an etching process.

16. The manufacturing method of the display screen
according to claim 10, wherein the step of removing a part
of the second encapsulation layer corresponding to a posi-
tion of the preset camera hole comprises removing the part
of the second encapsulation layer corresponding to the
position of the preset camera hole through a dry etching
process.

17. The manufacturing method of the display screen
according to claim 10, wherein a cross-sectional structure of
the display panel further comprises a protection layer, and
the protection layer is located below the flexible substrate;
and

wherein the step of defining a second portion of the via
hole in the flexible substrate comprises defining the
second portion of the via hole in the flexible substrate
and the protective layer.

18. The manufacturing method of the display screen
according to claim 10, where in the step of defining a second
portion of the via hole in the flexible substrate comprises
removing, by laser cutting or mechanical cutting a part of the
flexible substrate corresponding to the preset camera hole to
define the second portion of the via hole.

19. The manufacturing method of the display screen
according to claim 10, wherein a material of the first
encapsulation layer comprises at least one of SiNx, SiON
and SiO.

20. The manufacturing method of the display screen
according to claim 10, wherein the second encapsulation
layer comprising inorganic layers and organic layers alter-
nately stacked on each other.
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