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7) ABSTRACT

The present disclosure provides an organic light emitting
diode device and a manufacturing method thereof, a display
panel and a display device. The organic light emitting diode
device includes: a substrate; and a light emitting component
and a first structural layer provided on a side of the substrate,
wherein the light emitting component is provided on a side
of the first structural layer distal to the substrate, and a
surface area of a light emitting surface of the light emitting
component is larger than an area of an orthographic projec-
tion of the light emitting component on the substrate.
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forming a planarization layer on a substrate;

l

forming a concave structore recessed {owards the substrate at a
side of the planarization layer facing away from the substrate,
to obtain a fivst structural layer having a curved surface

layer facing away from the substrate, wherein a surface area of

a light emitting surface of the light emitting unit is larger than

an area of an orthographic projection of the light emitting unit
on the substrate.

FIG. 7

forming a light emitting unit at a side of the first structural |
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ORGANIC LIGHT EMITTING DIODE
DEVICE AND MANUFACTURING METHOD
THEREOF, DISPLAY PANEL, AND DISPLAY

DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Chinese
Patent Application No. 201711266868.6, filed to State Intel-
lectual Property Office of the Republic of China on Dec. 3,
2017, the disclosure of which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, in particular, to an organic light emitting diode
device and a manufacturing method thereof a display panel,
and a display device.

BACKGROUND

[0003] Organic light emitting diode (OLED) device, in
which organic materials emit light under an electric field,
has characteristics such as a high contrast, a short response
time, etc., and is capable of achieving an ultrathin and
flexible display.

[0004] For the moment, the OLED display technology has
a rapid progress. While the users’ individualized require-
ments are satisfied, some problems arise. Since OLEDs
achieve self-illumination using organic materials, they gen-
erally have shorter service lives, which affects user’s expe-
riences badly.

SUMMARY

[0005] The present disclosure provides an organic light
emitting diode device and a manufacturing method thereof,
a display panel, and a display device.

[0006] The present disclosure provides an organic light
emitting diode device including a substrate, and a light
emitting component and a first structural layer provided on
a side of the substrate, wherein the light emitting component
is provided on a side of the first structural layer distal to the
substrate, and a surface area of a light emitting surface of the
light emitting component is larger than an area of an
orthographic projection of the light emitting component on
the substrate.

[0007] Ina specific embodiment, the light emitting surface
of the light emitting component includes a curved surface
recessed towards the substrate.

[0008] In a specific embodiment, the curved surface
includes a spherical-cap curved surface or a concave-convex
curved surface which is constituted by a plurality of spheri-
cal-cap curved surfaces.

[0009] In a specific embodiment, a radius of a bottom
circle of the spherical cap is r, a height of the spherical cap
is H, wherein arctan(H/r) is an angle ranging from about 20°
to about 40°.

[0010] In a specific embodiment, a surface of the first
structural layer proximal to the light emitting component
and a surface of the light emitting component proximal to
the first structural layer have a same shape and are in contact
with each other.
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[0011] In a specific embodiment, a thickness of the first
structural layer in a direction perpendicular to the substrate
ranges from about 1 um to about 4 pm.

[0012] In a specific embodiment, the first structural layer
is a planarization layer, a pixel definition layer is further
provided at the side of the first structural layer distal to the
substrate, wherein an orthographic projection of the pixel
definition layer on the substrate does not overlap with an
orthographic projection of the light emitting component on
the substrate, the pixel definition layer includes a plurality of
pixel definition structures, the light emitting component is
provided between adjacent pixel definition structures, and a
region between the adjacent pixel definition structures
defines the area of the orthographic projection of the light
emitting component on the substrate.

[0013] In a specific embodiment, the organic light emit-
ting diode device is of a top-emission type, an encapsulation
layer is further provided on a side of the pixel definition
structure distal to the substrate, and spacers are provided
between the pixel definition structure and the encapsulation
layer.

[0014] In a specific embodiment, the light emitting com-
ponent includes a cathode, an anode, and an organic light
emitting material layer between the cathode and the anode.

[0015] In a specific embodiment, the light emitting com-
ponent further comprises a hole injection layer, a hole
transport layer, an electron transport layer and an electron
injection layer.

[0016] In a specific embodiment, a thin film transistor
(TFT) is provided between the light emitting component and
the substrate, the TFT includes an active layer, a gate, a
source and a drain, and the drain is coupled to the anode.

[0017] In a specific embodiment, a light adjustment com-
ponent is provided at a side of the light emitting component
distal to the substrate, and the light adjustment component is
configured to convert light emitted from the light emitting
component into parallel light, and to emit the parallel light
out.

[0018] In a specific embodiment, the organic light emit-
ting diode device is of a top-emission type, an encapsulation
layer is further provided on a side of the pixel definition
structures distal to the substrate, and spacers are provided
between the pixel definition structures and the encapsulation
layer, a light adjustment component is provided inside of the
light emitting component, the light adjustment component is
configured to convert light emitted from the light emitting
component into parallel light, and to emit the parallel light
out.

[0019] In a specific embodiment, the light adjustment
component includes a lens.

[0020] The present disclosure further provides a manufac-
turing method of an organic light emitting diode device
including steps of:

[0021] forming a first structural layer on a side of a
substrate; and
[0022] forming a light emitting component on a side of the

first structural layer distal to the substrate;

[0023] wherein a surface area of a light emitting surface of
the light emitting component is larger than an area of an
orthographic projection of the light emitting component on
the substrate.
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[0024] According to an embodiment of the present disclo-
sure, the step of forming the first structural layer includes:

[0025] forming a planarization layer on a side of a sub-
strate; and
[0026] forming a curved surface recessed towards the

substrate on a side of the planarization layer distal to the
substrate, to obtain the first structural layer.

[0027] The present disclosure further provides a display
panel which includes the above organic light emitting diode
device.

[0028] The present disclosure further provides a display
device which includes the above display panel.

BRIEF DESCRIPTION OF THE FIGURES

[0029] FIGS. 1 to 4 are schematic diagrams of structures
of organic light emitting diode devices according to embodi-
ments of the present disclosure;

[0030] FIGS. 5 to 6 are comparison diagrams in which
ratios of brightnesses of organic light emitting diode devices
according to embodiments of the present disclosure to an
initial brightness changes over time; and

[0031] FIG. 7 is a flow chart of a method for manufac-
turing an organic light emitting diode device according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0032] The present disclosure will be further described
below in conjunction with the drawings and the specific
implementations in order that a person skilled in the art can
understand the present disclosure better.

[0033] In the related technology, a lifetime of an OLED
may be increased by reduction of the current density due to
increasing of an aperture ratio (which is a ratio of an area of
a pixel region to an area of a screen display region).
However, owing to the limitation of the process conditions,
the intended increasing of aperture ratio may lower the
product yield.

[0034] The present embodiment provides an organic light
emitting diode device which, as shown in FIG. 1, includes
a substrate 10, and a first structural layer 3 and a light
emitting component 2 which are provided on a same side of
the substrate 10. The light emitting component 2 is provided
on a side of the first structural layer 3 facing away from the
substrate 10, wherein a surface area of a light emitting
surface of the light emitting component 2 is larger than an
area of an orthographic projection of the light emitting
component 2 on the substrate 10.

[0035] The light emitting component 2 of the organic light
emitting diode device of the present embodiment is of a
non-planar structure, and the surface area of the light emit-
ting surface thereof is larger than the area of the ortho-
graphic projection thereof on the substrate 10. Compared to
the prior art, the current density of the light emitting
component 2 is reduced, since the surface area of the
light-emitting region of the light emitting component is
increased while a pixel aperture ratio of an OLED display
region (the pixel aperture ratio particularly refers to a ratio
of the area of the orthographic projection of the light
emitting component 2 on the substrate 10 to an area of a
whole sub-pixel) remains unchanged (i.e., the product yield
of OLEDs is ensured); thereby improving the lifetime of the
OLED significantly.
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[0036] According to an embodiment of the present disclo-
sure, a surface of the first structural layer 3 proximal to the
light emitting component 2 and a surface of the light
emitting component 2 proximal to the first structural layer 3
have a same shape and are in contact with each other.

[0037] FIG. 1, which corresponds to the present embodi-
ment, shows that: the first structural layer 3 is provided on
a side of the substrate 10; the first structural layer 3 is similar
to an planarization layer in the related art, and the difference
therebetween is only in that: a portion of the first structural
layer 3, which is provided on a side of the first structural
layer 3 distal to the substrate 10, and corresponds to the light
emitting component 2, is of a non-planar structure. The light
emitting component 2 is provided on a side of the first
structural layer 3 distal to the substrate, and their surfaces
facing to each other are in contact with and bonded to each
other. The first structural layer 3 can play following roles.
One of the roles is to support the non-planar light emitting
component 2. Specifically, respective functional layers of
the light emitting component 2 are formed on the first
structural layer 3 as a supporter. In this way, the process of
manufacturing the light emitting components 2 is facilitated
and the product yield is improved. Another role is as
follows: since the first structural layer 3 serves as a supporter
of the light emitting component 2 and may be of a concave
structure, the concave structure may define the shape of the
light emitting component 2. In other words, a boundary of
the concave structure of the first structural layer 3 may
define a boundary of light emitting pixel. In some imple-
mentations, a thickness T of the first structural layer 3 ranges
from about 1 pm to about 4 pm. In some implementations,
a distance from a surface of the first structural layer 3
furthest from the substrate to a surface opposite thereto
ranges from about 1 um to about 4 um. In a case where the
thickness T is larger than 4 pm, the thickness of the product
may be thickened. In a case where the thickness T is smaller
than 1 pm, it is not conductive to form the non-planar
structural corresponding to the light emitting component 2.

[0038] In an embodiment of the present disclosure, the
light emitting surface of the light emitting component 2
includes a curved surface recessed towards to the substrate
10. FIG. 1, which corresponds to the present embodiment,
shows that: a portion, corresponding to the light emitting
component 2, of the surface of the first structural layer 3
distal to the substrate 10 has a concave structure, i.e., it is
recessed downwards, and the light emitting component 2 is
formed on the basis of the concave structure. In an embodi-
ment of the present disclosure, the curved surface includes
a spherical-cap curved surface, or a concave-convex curved
surface which is constituted by a plurality of continuous
spherical-cap curved surfaces. FIG. 2, which corresponds to
the present embodiment, shows that the light emitting sur-
face of the light emitting component 2 is of a wavy shape.

[0039] Thus it can be seen that a surface area S' of the light
emitting component 2 is larger than an area SO of the
orthographic projection of the light emitting component 2 on
the substrate 10. That is to say, compared with the prior art,
the area SO of the orthographic projection of the light
emitting component 2 may not be changed. Meanwhile,
since the lifetime t of the OLED is in proportion to 1/(j*n)
(wherein, n is an acceleration factor and generally ranges
from about 1.2 to about 1.9; j is a current density), the
smaller the current density j is, the longer the lifetime t of the
OLED becomes. In the present embodiment, the current
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density j is decreased by increasing the surface area S' of the
light emitting surface of the light emitting component for a
pixel, and thereby increasing the lifetime t of the OLED.
[0040] In an embodiment of the present embodiment, as
shown in FIG. 3, the first structural layer 3 may be a
planarization layer, and a pixel definition layer (PDL) is
further provided at the side of the first structural layer 3
distal to the substrate 10, wherein the pixel definition layer
is provided on a portion of the first structural layer 3 except
for the concave structure thereof (that is, an orthographic
projection of the pixel definition layer on the substrate 10
does not overlap with an orthographic projection of the
concave structure of the first structural layer 3 on the
substrate), the pixel definition layer includes a plurality of
pixel definition structures 4, the light emitting component 2,
which is defined by a dashed line block in FIG. 3, is provided
between adjacent pixel definition structures 4, and a region
between the adjacent pixel definition structures 4 defines the
area of the orthographic projection of the light emitting
component 2 on the substrate 10. It can be understood that
boundaries of the respective layers of the light emitting
component 2 define a boundary of the light emitting com-
ponent 2.

[0041] It should be noted that, owing to the limitation of
the process, the boundary of the light emitting component 2
defined by the concave structure of the first structural layer
3 is not so clear. In view of this, the pixel definition
structures 4 are provided so as to define clearly the boundary
of a light emitting pixel. More specifically, the pixel defi-
nition structures 4 are provided below a cathode 21, and
cover edge position of at least part of the organic light
emitting material layer, thus defining clearly the boundary of
the light emitting component 2.

[0042] In an embodiment of the present disclosure, the
light emitting component 2 includes the cathode 21, an
anode 22 and an organic light emitting material layer 23. In
some implementations, an electron transport layer and a hole
transport layer are also provided between the cathode 21 and
the anode 22.

[0043] In an embodiment of the present disclosure, the
organic light emitting diode device is of a top-emission type,
an encapsulation layer 5 is further provided on a side of the
pixel definition structures 4 distal to the substrate 10, and
spacers are provided between the pixel definition structures
4 and the encapsulation layer 5. The spacers are used for
supporting the encapsulation layer 5.

[0044] The specific light emitting structure of the light
emitting component 2 is not particularly limited in the
present embodiment. The light emitting component 2 typi-
cally includes the cathode 21, the anode 22, and the original
light emitting material layer 23 provided between the cath-
ode 21 and the anode 22. Further, the light emitting com-
ponent 2 may be a light emitting structure with more layers,
e.g., it may include a hole injection layer (HIL), a hole
transport layer (HTL), an light emitting material layer
(EML), an electron transport layer (ETL), and an electron
injection layer (EIL).

[0045] In an embodiment, the substrate 10 is further
provided with a back-panel circuit thereon. The back-panel
circuit typically includes a driving transistor and a switch
transistor, wherein the drain 74 of the driving transistor is
coupled to the anode 22 of the light emitting component 2
so as to control the light emitting component 2 to emit light.
That is to say, a TFT is provided between the light emitting
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component 2 and the substrate 10. The TFT includes an
active layer 71, a gate 72, a source 73 and a drain 74, and
the drain 74 is coupled to the anode 22.

[0046] FIG. 3 of the present embodiment shows that a
plurality of spacers 6 are provided on the pixel definition
structures, and an encapsulation layer 5 covering the light
emitting component 2 is provided on the plurality of spacers
6, wherein the encapsulation layer 5 may be made of glass,
and encapsulate the light emitting component 2 into a sealed
space. The encapsulation layer 5 is used to protect the
organic light emitting material of the light emitting compo-
nent 2 therein, and prevent external water and oxygen from
entering the sealed space, thus further improving the product
lifetime.

[0047] Inan embodiment, a light adjustment component 8
is provided outside of the light emitting surface of the light
emitting component 2, and is configured to convert light
emitted from the light emitting component 2 into parallel
light, and to emit the parallel light out.

[0048] Inother words, the light adjustment component 8 is
inserted in the encapsulation layer 5. In some implementa-
tions, the light adjustment component 8 may be provided on
the encapsulation layer 5, or may be provided inside of the
encapsulation layer 5. The light adjustment component 8
may be a lens formed by a nanoimprinting process. The lens
is used to make the light emitted from the non-planar light
emitting component 2 more uniform.

[0049] It should be noted that the OLED provided by the
present embodiment is of top-emission type. It may be
appreciated that an OLED of bottom-emission type with
similar structure may be manufactured by reference to the
above OLED of top-emission type. Such OLED of bottom-
emission type may also improve the product lifetime with
the aperture ratio of a pixel unchanged. Furthermore, the
concave structure of the first structural layer 3 in the present
embodiment recesses downwards, however, it may be appre-
ciated that the concave structure may be provided as a
similar structure which protrudes upwards. The light emit-
ting component 2 formed on the basis of the first structural
layer 3 with such a upwards-protruding structure also has a
larger light emitting surface area, and also achieves the
purpose of improving the product lifetime.

[0050] In an embodiment of the present disclosure, as
shown in FIGS. 1, 3 and 4, the light emitting surface of the
light emitting component 2 is a spherical-cap curved sur-
face, a radius of a bottom circle of the spherical cap is r, a
height of the spherical cap is H, wherein arctan(H/r) is an
angle ranging from about 20° to about 40°.

[0051] It should be noted that, as shown in FIG. 4, a part
of a spherical surface that is cut off by a plane is a spherical
cap. As shown, a center point of the sphere is at O, a surface
of the spherical cap is a curved surface which is a part of the
spherical surface. The circle obtained by cutting the sphere
is the bottom circle of the spherical cap. The center of the
bottom circle is at O', and the radius of the bottom circle is
r. A length of a segment, which is obtained by cutting a
diameter of the sphere perpendicular to the cross section, of
the diameter is a height H of the spherical cap. The radius r
of the bottom circle and the height H of the spherical cap
define a right triangle with two catheti r and H, and an angle
faces the height H of the spherical cap is 0, i.e., O0=arctan
(H/r). In the present embodiment, in a case where 6 is
smaller than 20°, the lifetime of the light emitting product is
improved to some extent; in a case where 0 is larger than



US 2019/0172880 A1

20°, the lifetime of the light emitting product is improved
significantly; however, if 0 is larger than 40°, a disconnec-
tion likely occurs in the cathode 21 in the upper layer of the
light emitting component 2.

[0052] In the present embodiment, specific experimental
data of three sets of spherical-cap light emitting components
2 are given. The acceleration factor n is set to 1.6 in the
present embodiment. For the spherical cap of the first set, 0
is 20°, the radius of the bottom circle of the spherical cap is
rl, and the surface area of the spherical cap is Si; for the
spherical cap of the second set, 8 is 30°, the radius of the
bottom circle of the spherical cap is 12, and the surface area
of the spherical cap is S2; for the spherical cap of the third
set, 0 is 40°, the radius of the bottom circle of the spherical
cap is r3, and the surface area of the spherical cap is S3;
wherein r1=r2=r3, and S1<S2<83. A surface area S' of the
light emitting surface of the light emitting component 2 in a
comparison set is identical to the area S0 of the orthographic
projection of the light emitting component 2 on the substrate
10. The pixel aperture ratio AR refers to a ratio of the area
SO0 of the orthographic projection of the light emitting
component 2 on the substrate 10 to the area of a whole
sub-pixel. A light emitting aperture ratio AR' refers to a ratio
of the surface area S' of the light emitting surface to the area
of a whole sub-pixel. The specific data for respective sets are
shown in Table 1. R-AR, G-AR, and B-AR represent the
pixel aperture ratios of a red sub-pixel, a green sub-pixel and
a blue sub-pixel, respectively. L@400nit represents that an
initial brightness of the light-emitting component 2 is 400
nit.

TABLE 1
L@A400 nit SO S’ R-AR G-AR B-AR
Comparison set SO S0 0.0469 0.0563 0.0751
First set SO S1 0.0469 0.0563 0.0751
(0 =20 deg.)
Second set SO S2 0.0469 0.0563 0.0751
(0 =30 deg.)
Third set SO S3 0.0469 0.0563 0.0751
(0 =40 deg.)
[0053] The lifetimes [T95 (which can be evaluated by

using a time by which the brightness of a light emitting
component 2 is decreased to 95% of an initial brightness L0
thereof) of the spherical-cap light emitting components 2 in
the three sets and the lifetime LT95 of the light emitting
component 2 in the comparison set are tested using a
brightness meter CA2000 (another similar brightness meter,
such as PR788, may be used; the test results by another
instrument are the same as the test results in the present
embodiment). The test results are shown in Table 2, wherein
R-AR', G-AR', and B-AR' represent the pixel aperture ratios
of a red sub-pixel, a green sub-pixel and a blue sub-pixel,
respectively. L@400nit represents that the initial brightness
of the light-emitting component 2 is 400 nit.

TABLE 2
Increasing rate
L@400 nit R-AR'  G-AR' B-AR' LT95 (lus)  of lifetime
Comparison set  0.0469  0.0563  0.0751 250 100.0%
First set 0.064  0.0768 0.1024 408 163.2%

(6 =20 deg.)
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TABLE 2-continued

Increasing rate

L@400 nit R-AR' G-AR' B-AR' LT95 (lus)  of lifetime
Second set 0.074  0.0888 0.1185 516 206.4%

(6 =30 deg.)

Third set 0.0863 0.1035 0.1381 660 264.0%

(0 =40 deg.)

[0054] It can be seen that: for the spherical cap of the first

set, 0 is 20°, and LT95 is increased to 163.2% as much as
that of the comparison set; for the spherical cap of the
second set, 6 is 30°, and LT95 is increased to 206.4% as
much as that of the comparison set; for the spherical cap of
the third set, 6 is 40°, and LT95 is increased to 264.0% as
much as that of the comparison set, thus improvement of the
lifetimes is significant.

[0055] FIGS. 5 and 6 are comparison diagrams showing
that the respective ratios of the brightnesses (Lt) of the
spherical-cap light emitting components 2 in the three sets
and the light emitting component 2 in the comparison set to
the initial brightness (L0) change over time. FIG. 5 is a
graph obtained in a case where the light emitting compo-
nents 2 have emitted light for 1400 hours, and FIG. 6 is a
graph obtained in a case where the light emitting compo-
nents 2 have emitted light for 10000 hours. In FIG. 5§ and
FIG. 6, a graph represented by a lower-case letter “a” reflects
a case of the comparison set, a graph represented by a
lower-case letter “b” reflects a case of the first set, a graph
represented by a lower-case letter “c” reflects a case of the
second set, and a graph represented by a lower-case letter
“d” reflects a case of the third set. From these figures it can
be seen that, with the light-emitting time increasing, Lt/L0
of the third set is superior to that of the second set, Lt/L.0 of
the second set is superior to that of the first set, and Lt/L0
of the first set is superior to that of the comparison set.

[0056] It can be understood that, in a case where the light
emitting surface of the light emitting component 2 is a
concave-convex curved surface constituted by a plurality of
spherical-cap curved surfaces. As shown in FIG. 2, the
radius of the bottom circle of each of spherical-cap curved
surfaces is r, the height of the spherical cap is H, and arctan
(H/r) is an angle ranging from about 20° to about 40°.
Thereby, it is possible to prevent the cathode in the upper
layer of the light-emitting unit 2 from being disconnected
while increasing the surface area of the light-emitting sur-
face.

[0057] The sizes and the thicknesses of respective layers
in the figures in the present embodiment are shown only in
a schematic manner. In the practical process, projection
areas of the respective layers on the substrate may be the
same, or different, and so on, and other examples will not be
listed here. The required projection areas of the respective
layers may be achieved by etching processes; meanwhile,
the geometric shapes of the respective layers of the struc-
tures are not particularly limited to those shown in the
figures, and may also be achieved by etching.

[0058] The present embodiment further provides a manu-
facturing method of an organic light emitting diode device.
As shown in FIG. 7, the method includes the following
steps:

[0059] S01, forming a planarization layer on a side of a
substrate;
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[0060] S02, forming a concave structure recessed towards
the substrate on a side of the planarization layer distal to the
substrate, to obtain a first structural layer having a curved
surface; specifically, the concave structure formed in this
step may be achieved by a process such as etching; and
[0061] S03, forming a light emitting compornent on a side
of the first structural layer distal to the substrate, wherein a
surface area of a light emitting surface of the light emitting
component is larger than an area of an orthographic projec-
tion of the light emitting component on the substrate.
[0062] The present embodiment provides a display panel
which includes the organic light emitting diode device of the
above embodiment.

[0063] Since the display panel of the present embodiment
employs the organic light emitting diode device of the above
embodiment, it has a high produce yield and a long produce
lifetime.

[0064] The present embodiment provides a display device
which includes the above display panel. The display device
may be any product or component having a display function,
such as an electronic paper, an OLED panel, a mobile, a
tablet, a television, a display, a laptop, a digital photo frame,
a navigator, and the like.

[0065] It will be appreciated that, the above implementa-
tions are exemplary implementations simply for illustrating
the principle of the present disclosure. However, the present
disclosure is not limited thereto. An ordinary person skilled
in the art may make various modifications and variations
without departing from the spirit and the protective scope of
the present disclosure. These modifications and variations
should be also considered as the protective scope of the
present disclosure.

What is claimed is:

1. An organic light emitting diode device, comprising:

a substrate; and

a light emitting component and a first structural layer

provided on a side of the substrate,

wherein the light emitting component is provided on a

side of the first structural layer distal to the substrate,
and a surface area of a light emitting surface of'the light
emitting component is larger than an area of an ortho-
graphic projection of the light emitting component on
the substrate.

2. The organic light emitting diode device of claim 1,
wherein the light emitting surface of the light emitting
component comprises a curved surface recessed towards the
substrate.

3. The organic light emitting diode device of claim 2,
wherein the curved surface comprises a spherical-cap curved
surface or a concave-convex curved surface which is con-
stituted by a plurality of spherical-cap curved surfaces.

4. The organic light emitting diode device of claim 3,
wherein a radius of a bottom circle of the spherical cap is r,
a height of the spherical cap is H, and arctan(H/r) is an angle
ranging from about 20° to about 40°.

5. The organic light emitting diode device of claim 1,
wherein a surface of the first structural layer proximal to the
light emitting component and a surface of the light emitting
component proximal to the first structural layer have a same
shape and are in contact with each other.

6. The organic light emitting diode device of claim 1,
wherein a thickness of the first structural layer in a direction
perpendicular to the substrate ranges from about 1 pum to
about 4 pm.
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7. The organic light emitting diode device of claim 5,
wherein the first structural layer is a planarization layer, a
pixel definition layer is further provided at the side of the
first structural layer distal to the substrate,

an orthographic projection of the pixel definition layer on
the substrate does not overlap with an orthographic
projection of the light emitting component on the
substrate, the pixel definition layer comprises a plural-
ity of pixel definition structures, the light emitting
component is provided between adjacent pixel defini-
tion structures, and a region between the adjacent pixel
definition structures defines the area of the orthographic
projection of the light emitting component on the
substrate.

8. The organic light emitting diode device of claim 7,
wherein the organic light emitting diode device is of a
top-emission type, an encapsulation layer is further provided
on a side of the pixel definition structures distal to the
substrate, and spacers are provided between the pixel defi-
nition structures and the encapsulation layer.

9. The organic light emitting diode device of claim 1,
wherein the light emitting component comprises a cathode,
an anode, and an organic light emitting material layer
between the cathode and the anode.

10. The organic light emitting diode device of claim 9,
wherein the light emitting component further comprises a
hole injection layer, a hole transport layer, an electron
transport layer and an electron injection layer.

11. The organic light emitting diode device of claim 9,
wherein a thin film transistor is provided between the light
emitting component and the substrate, the thin film transistor
comprises an active layer, a gate, a source and a drain, and
the drain is coupled to the anode.

12. The organic light emitting diode device of claim 1,
wherein a light adjustment component is provided on a side
of the light emitting component distal to the substrate, the
light adjustment component is configured to convert light
emitted from the light emitting component into parallel
light, and to emit the parallel light out.

13. The organic light emitting diode device of claim 7,
wherein the organic light emitting diode device is of a
top-emission type, an encapsulation layer is further provided
on a side of the pixel definition structures distal to the
substrate, and spacers are provided between the pixel defi-
nition structures and the encapsulation layer, a light adjust-
ment component is provided inside of the light emitting
component, the light adjustment component is configured to
convert light emitted from the light emitting component into
parallel light, and to emit the parallel light out.

14. The organic light emitting diode device of claim 12,
wherein the light adjustment component comprises a lens.
15. The organic light emitting diode device of claim 13,
wherein the light adjustment component comprises a lens.
16. A manufacturing method of an organic light emitting
diode device, comprising steps of:
forming a first structural layer on a side of a substrate; and
forming a light emitting component on a side of the first
structural layer distal to the substrate;
wherein a surface area of a light emitting surface of the
light emitting component is larger than an area of an
orthographic projection of the light emitting compo-
nent on the substrate.
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17. The manufacturing method of an organic light emit-
ting diode device of claim 16, wherein

the step of forming the first structural layer comprises

steps of:

forming a planarization layer on a side of a substrate; and

forming a curved surface recessed towards the substrate

on a side of the planarization layer distal to the sub-
strate, to obtain the first structural layer.

18. A display panel, comprising an organic light emitting
diode device, wherein the organic light emitting diode
device is the organic light emitting diode device of claim 1.

19. A display panel, comprising an organic light emitting
diode device, wherein the organic light emitting diode
device is the organic light emitting diode device of claim 2.

20. A display device, comprising an display panel,
wherein the display panel is the display panel of claim 18.
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