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(7) ABSTRACT

A manufacturing method of an OLED substrate and a
manufacturing method of an OLED device are provided.
The manufacturing method of the OLED substrate include
steps of providing a base substrate; sequentially forming a
first metal layer, a second metal layer, and a third metal layer
on the base substrate; forming a pixel definition layer on the
second metal layer; and forming a light-emitting layer on the
third metal layer. The default water flow rate of the first
metal layer and the third metal layer are different from each
other.
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FIG. 1 (Prior Art)
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FIG. 2

Step S 10\/\ Providing a base substrate

<L

Forming an anode layer on the base substrate, wherein the anode layer

comprises a first metal layer, a second metal layer, and a third metal layer,
Step 520\/\ wherein film-forming conditions of the first metal layer, the second metal layer,
and the third metal layer are different from each other

L

Forming a pixel definition layer on a surface of the second metal layer, wherein

Step S30\/\ the pixel definition layer comprises at least two pixel definition bodies , and the
third metal layer is positioned between the adjacent pixel definition bodies

L0

4 \/\ Forming a light-emitting layer on a surface of the third metal layer ., wherein the
Step 540 light-emitting layer is only disposed on the third metal layer, and the light-
emitting layer is positioned between the adjacent pixel definition bodies

FIG. 3
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Depositing the first metal layer under a default water flow rate of 4-6 standard
Step 8201 \/\ mL/min

<L

Forming the second metal layer on a surface of the first metal layer via a vapor
Step S202 \/\ deposition

iy

Depositing the third metal layer on the surface of the second metal layer under a
Step 5203 \/\ default water {low rate of 1-2 standard mL/min

g

Step S204 \/\ Sequentially etching the third metal laye?r, the second metal layer, and the first
metal layer to obtain the anode layer

FIG. 4
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MANUFACTURING METHOD OF OLED
SUBSTRATE AND MANUFACTURING
METHOD OF OLED DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a U.S. National Phase application
submitted under 35 U.S.C. § 371 of Patent Cooperation
Treaty Application serial No. PCT/CN2017/111262, filed on
Nov. 16, 2017, which claims the priority of China Patent
Application serial No. 201711035471.6, filed on Oct. 30,
2017, the disclosures of which are incorporated herein by
reference in their entirety.

FIELD OF INVENTION

The present invention relates to the field of display
technologies, and more particularly to a manufacturing
method of an OLED substrate and a manufacturing method
of an OLED display device.

BACKGROUND OF INVENTION

Organic light emitting diode (OLED) units are organic
thin film electroluminescent devices, where OLED display
panels possess many outstanding properties such as a simple
preparation process, low cost, high electroluminescent effi-
ciency, amenability to forming flexible structures, wide view
angles, etc. Therefore, display technologies that use organic
light-emitting diodes have become important display tech-
nologies.

Compared with thin film transistor-liquid crystal display
(TFT-LCD) of existing flat panel display technologies,
active-matrix organic light emitting diodes (AMOLED)
possess many outstanding properties such as a high contrast
ratio, wide view angles, low power consumption, lighter in
weight, thinner, etc. AMOLEDs are expected to be next-
generation flat panel display technology after LCDs, and
AMOLEDs are one of the most anticipated technologies
among current flat panel display technologies.

As shown in FIG. 1, during manufacture of back anodes
11 of conventional top-emitting AMOLED:s, structures of
the top metal layers 113/silvers 112/bottom metal layers 111
are employed. The silver 112 is used for forming a trans-
mitting layer. The top metal layer 113 and the bottom metal
layer 111 employ the same film-forming parameters in the
physical vapor-phase film forming processes. The etching
process of the anode 11 is divided into three processes:
etching of a top electrode, etching of a silver, and etching of
a bottom metal layer when performing wet etching on the
anodes 11. Because the top metal layer 113 is etched again
during the etching of the bottom metal layer, it causes a huge
loss of the top metal layer 113. It leads to the deposit of
organic light-emitting materials 12 of OLEDs, which is
deposited via vapor deposition afterwards, falls on the top of
the silver 112 and influences light emitting of the OLED:s.

SUMMARY OF INVENTION

A manufacturing method of an OLED substrate and a
manufacturing method of an OLED display are provided in
the present disclosure to solve the problems of the huge loss
of the top metal layer to the OLED back anode, which is too
large and leads to the deposit of organic light-emitting
materials falling on the top of the silver and influences the
light emission of the OLED:s.
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In order to achieve the above objects, a technical scheme
is provided by the disclosure as follows:

according to one aspect of present disclosure, a manufac-
turing method of an OLED substrate is provided, the manu-
facturing method comprising:

a step S10 of providing a base substrate;

astep S20 of forming an anode layer on the base substrate,
wherein the anode layer comprises a first metal layer, a
second metal layer, and a third metal layer stacked in
sequence;

a step S30 of forming a pixel definition layer on a surface
of the second metal layer, wherein the pixel definition layer
is made of polyimide, the pixel definition layer comprises at
least two pixel definition bodies, and the third metal layer is
positioned between the adjacent pixel definition bodies; and

a step S40 of forming a light-emitting layer on a surface
of the third metal layer, wherein the light-emitting layer is
only disposed on the third metal layer, and the light-emitting
layer is positioned between the adjacent pixel definition
bodies;

wherein film-forming conditions of the first metal layer,
the second metal layer, and the third metal layer are different
from each other.

In a preferred embodiment of the present disclosure, the
step S20 of forming the anode layer on the base substrate
comprises:

a step S201 of depositing the first metal layer under a
default cooling water flow rate condition of 4-6 standard
m[/min;

a step S202 of forming the second metal layer on a surface
of the first metal layer via vapor deposition;

a step S203 of depositing the third metal layer on the
surface of the second metal layer under a default cooling
water flow rate condition of 1-2 standard mL/min; and

a step S204 of sequentially etching the third metal layer,
the second metal layer and the first metal layer to obtain the
anode layer.

In a preferred embodiment of the present disclosure, the
base substrate is a thin film transistor substrate.

In a preferred embodiment of the present disclosure, the
first metal layer and the third metal layer are indium tin
oxide (ITO), and the second metal layer is silver.

In a preferred embodiment of the present disclosure, the
third metal layer, the second metal layer, and the first metal
layer are sequentially etched by wet etching.

In a preferred embodiment of the present disclosure, a
physical vapor deposition is employed to perform film-
forming processes on the first metal layer and the third metal
layer.

According to another aspect of the present disclosure, a
manufacturing method of an OLED display device is pro-
vided, the manufacturing method comprising:

a step S10 of providing a base substrate;

astep S20 of forming an anode layer on the base substrate,
wherein the anode layer comprises a first metal layer, a
second metal layer, and a third metal layer stacked in
sequence;

a step S30 of forming a pixel definition layer on a surface
of the second metal layer, wherein the pixel definition layer
comprises at least two pixel definition bodies, and the third
metal layer is positioned between the adjacent pixel defini-
tion bodies;

a step S40 of forming a light-emitting layer on a surface
of the third metal layer, wherein the light-emitting layer is
only disposed on the third metal layer, and the light-emitting
layer is positioned between the adjacent pixel definition
bodies;
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a step S50 of coating a cathode on a surface of the
light-emitting layer; and

a step S60 of forming an encapsulation thin film layer on
the surface of the cathode;

wherein film-forming conditions of the first metal layer,
the second metal layer, and the third metal layer are different
from each other.

In a preferred embodiment of the present disclosure, the
step S20 of forming the anode layer on the base substrate
comprises:

a step S201 of depositing the first metal layer under a
default cooling water flow rate condition of 4-6 standard
mlL/min;

astep S202 of forming the second metal layer on a surface
of the first metal layer via vapor deposition;

a step S203 of depositing the third metal layer on the
surface of the second metal layer under a default cooling
water flow rate condition of 1-2 standard mL/min; and

a step S204 of sequentially etching the third metal layer,
the second metal layer, and the first metal layer to obtain the
anode layer.

In a preferred embodiment of the present disclosure, the
first metal layer and the third metal layer are indium tin
oxide (ITO), and the second metal layer is silver.

In a preferred embodiment of the present disclosure, the
third metal layer, the second metal layer, and the first metal
layer are sequentially etched by wet etching.

In a preferred embodiment of the present disclosure, a
physical vapor deposition is employed to perform film-
forming processes on the first metal layer and the third metal
layer.

According to one more aspect of the present disclosure, a
manufacturing method of an OLED substrate is provided,
the manufacturing comprising:

a step S10 of providing a base substrate;

astep S20 of forming an anode layer on the base substrate,
wherein the anode layer comprises a first metal layer, a
second metal layer, and a third metal layer stacked in
sequence;

a step S30 of forming a pixel definition layer on a surface
of the second metal layer, wherein the pixel definition layer
comprises at least two pixel definition bodies, and the third
metal layer is positioned between the adjacent pixel defini-
tion bodies; and

a step S40 of forming a light-emitting layer on a surface
of the third metal layer, wherein the light-emitting layer is
only disposed on the third metal layer, and the light-emitting
layer is positioned between the adjacent pixel definition
bodies;

wherein film-forming conditions of the first metal layer,
the second metal layer, and the third metal layer are different
from each other.

In a preferred embodiment of the present disclosure, the
step S20 of forming the anode layer on the base substrate
comprises:

a step S201 of depositing the first metal layer under a
default cooling water flow rate condition of 4-6 standard
ml/min;

astep S202 of forming the second metal layer on a surface
of the first metal layer via vapor deposition;

a step S203 of depositing the third metal layer on the
surface of the second metal layer under a default cooling
water flow rate condition of 1-2 standard mL/min; and

a step S204 of sequentially etching the third metal layer,
the second metal layer, and the first metal layer to obtain the
anode layer.
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In a preferred embodiment of the present disclosure, the
base substrate is thin film transistor substrate.

In a preferred embodiment of the present disclosure, the
first metal layer and the third metal layer are indium tin
oxide (ITO), and the second metal layer is silver.

In a preferred embodiment of the present disclosure, the
third metal layer, the second metal layer, and the first metal
layer are sequentially etched by wet etching.

In a preferred embodiment of the present disclosure, a
physical vapor deposition is employed to perform film-
forming processes on the first metal layer and the third metal
layer.

The present disclosure provides a manufacturing method
of an OLED substrate and a manufacturing method of an
OLED display device. By changing the film-forming con-
ditions of the first metal layer and the third metal layer in the
anode, the etching loss of the third metal layer is reduced so
that all the vapor evaporated OLED organic light-emitting
materials fall on the third metal layer, which greatly
improves the light-emitting characteristics of OLEDs.

DESCRIPTION OF DRAWINGS

In order to illustrate the technical solutions in the embodi-
ments or in the prior art more clearly, the accompanying
drawings required for the description of the embodiments or
the prior art are introduced briefly hereafter. It is obvious
that the accompanying drawings in the following description
are merely part of the embodiments of the present disclo-
sure. People with ordinary skills in the art can obtain other
drawings without making inventive efforts.

FIG. 1 is a schematic view of a structure of an OLED
substrate in the prior art.

FIG. 2 is a schematic view of a structure of an OLED
substrate according to an embodiment of the present disclo-
sure.

FIG. 3 is a flowchart of an OLED substrate manufacturing
method according to an embodiment of the present disclo-
sure.

FIG. 4 is a flowchart of step S20 of an OLED substrate
manufacturing method according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In the following detailed description, reference is made to
the accompanying figures, in which various examples are
shown by way of illustration. In this regard, directional
terminology mentioned in the present disclosure, such as
“top”, “bottom”, “front”, “back”, “left”, “right”, “vertical”,
etc., is used with reference to the orientation of the figures
being described. Therefore, the directional terminology is
used for purposes of illustration and is in no way limiting.
In the appending figures, units with similar structures are
indicated by the same reference numbers.

The present disclosure concerns existing OLED sub-
strates and LED display device technology. Due to huge
etching loss of the top metal layer 113 of a base anode,
organic light-emitting materials are directly deposited on top
of the silver and influences light emitting of the OLEDs.
Therefore, a manufacturing method of an OLED substrate
and a manufacturing method of an OLED display device are
provided in order to improve defects.

The present disclosure is further described below with
reference to the accompanying drawings and the specific
embodiments.
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FIG. 2 is a schematic view of a structure of an OLED
substrate according to an embodiment of the present disclo-
sure; FIG. 3 and FIG. 4 are flowcharts of an OLED substrate
manufacturing method according to embodiments of the
present disclosure. The present disclosure provides a manu-
facturing method of an OLED substrate, the manufacturing
method comprising:

a step S10 of providing a base substrate 20;

a step S20 of forming an anode layer 21 on the base
substrate 20, wherein the anode layer 21 comprises a first
metal layer 211, a second metal layer 212, and a third metal
layer 213 stacked in sequence;

in the step S10, a thin film transistor substrate is provided
as the substrate 20, the thin film transistor substrate com-
prises a plurality of thin film transistors distributed in an
array.

The step S20 of forming the anode layer on the base
substrate 21 comprises:

a step S201 of depositing the first metal layer under a
default cooling water flow rate condition of 4-6 standard
mL/min;

wherein the first metal layer 211 is a bottom metal layer
of the anode layer 21 and is arranged on the surface of the
base substrate 20, the first metal layer 211 is usually an ITO
thin film, the ITO thin film is a semi-transparent conductive
film which made of indium tin oxide, and has a good
electrical conductivity.

The first metal layer 211 performs film-forming process
via a physical vapor deposition technique, and the film-
forming condition of the first metal layer 211 is: in a vacuum
state, a default cooling water flow rate is 4-6 standard
mL/min;

a step S202 of forming the second metal layer 212 on a
surface of the first metal layer 211 via vapor deposition.

The second metal layer 212 is mostly a silver metal layer,
which has good conductivity. The second metal layer 212 is
an emission layer of the anode layer 21 structure, which
should not be directly contacted with the organic light-
emitting materials, otherwise, the light-emitting perfor-
mance of the OLED substrate 2 will be affected.

Asstep S203 of depositing the third metal layer 213 on the
surface of the second metal layer 212 under a default cooling
water flow rate condition of 1-2 standard ml/min;

wherein the third metal layer 213 and the first metal layer
211 are made of the same material, and the structures thereof
are basically the same.

The third metal layer 213 is formed via a physical vapor
deposition technique. In a vacuum state, a default water flow
rate 1s 1-2 standard ml/min; compared with the film-
forming conditions of the first metal layer 211, the film-
forming conditions of the third metal layer 213 have a
cooling water flow rate far less than the cooling water flow
rate of the first metal layer 211 during film forming process
thereof;

A step S204 of sequentially etching the third metal layer
213, the second metal layer 212, and the first metal layer 211
to obtain the anode layer 21.

Due to the same materials and structures of the third metal
layer 213 and the first metal layer 211, the third metal layer
213, which is disposed on the first metal layer, is also etched
by the etching solution again when the first metal layer is
substantially etched after the etching of the third metal layer
213. However, the etching speed of the third metal layer 213
can be slowed down because of the small amount of crys-
tallization on the surface of the third metal layer 213, so that
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the loss caused by the repeated etching of the third metal
layer 213 is reduced, and structural integrity of the anode
layer 21 is thus ensured.

The etching process of the first metal layer 211, the
second metal layer 212, and the third metal layer 213 is a wet
etching process.

A step S30 of forming a pixel definition layer 23 on a
surface of the second metal layer 212, the pixel definition
layer 23 comprises at least two pixel definition bodies, and
the third metal layer 213 is positioned between the adjacent
pixel definition bodies;

wherein the pixel definition layer is made of polyimide.

A step S40 of forming a light-emitting layer 22 on a
surface of the third metal layer 213, wherein the light-
emitting layer 22 is only disposed on the third metal layer
213, and the light-emitting layer 22 is positioned between
the adjacent pixel definition bodies;

wherein, the light-emitting layer 22 is a light-emitting part
of the OLED substrate 2.

According to the above objects, the present disclosure
further provides a manufacturing method of an OLED
display device, the manufacturing method of the OLED
display device comprises:

a step S10 of providing a base substrate;

astep S20 of forming an anode layer on the base substrate,
wherein the anode layer comprises a first metal layer, a
second metal layer, and a third metal layer stacked in
sequence;

a step S30 of forming a pixel definition layer on a surface
of the second metal layer, wherein the pixel definition
layer comprises at least two pixel definition bodies, and
the third metal layer is positioned between the adjacent
pixel definition bodies;

a step S40 of forming a light-emitting layer on a surface
of the third metal layer, wherein the light-emitting layer
is only disposed on the third metal layer, and the
light-emitting layer is positioned between the adjacent
pixel definition bodies;

a step S50 of coating a cathode on a surface of the
light-emitting layer; and

a step 360 of forming an encapsulation thin film layer on
the surface of the cathode;

wherein film-forming conditions of the first metal layer,
the second metal layer, and the third metal layer are different
from each other.

The step S20 of forming the anode layer on the base
substrate comprises:

a step S201 of depositing the first metal layer under a
default cooling water flow rate condition of 4-6 stan-
dard mL/min;

a step S202 of forming the second metal layer on a surface
of the first metal layer via vapor deposition;

a step S203 of depositing the third metal layer on the
surface of the second metal layer under a default
cooling water flow rate condition of 1-2 standard
ml/min; and

a step S204 of sequentially etching the third metal layer,
the second metal layer, and the first metal layer to
obtain the anode layer.

The principle of the manufacturing method of the OLED
display device in the embodiment is consistent with the
principle of the manufacturing method of the OLED sub-
strate in the embodiment, specific references can be made to
the working principle of the manufacturing method of an
OLED substrate according to the preferred embodiments,
which is not repeated herein.
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The present disclosure provides a manufacturing method
of an OLED substrate and a manufacturing method of an
OLED display device. By changing the film forming con-
ditions of the first metal layer and the third metal layer in the
anode, the etching loss of the third metal layer is reduced so
that all of the vapor evaporated OLED organic light-emitting
materials fall on the third metal layer, which greatly
improves the light-emitting characteristics of OLEDs.

In summary, although the present disclosure has been
described with preferred embodiments thereof, the above
preferred embodiments are not used to limit the present
disclosure. One of ordinarily skill in the art can carry out
changes and modifications to the described embodiment
without departing from the scope and the spirit of the
disclosure that is intended to be limited only by the
appended claims.

What is claimed is:

1. A manufacturing method of an organic light emitting
diode (OLED) substrate, comprising:

a step S10 of providing a base substrate;

astep S20 of forming an anode layer on the base substrate,
wherein the anode layer comprises a first metal layer, a
second metal layer, and a third metal layer stacked in
sequence;

a step S30 of forming a pixel definition layer on a surface
of the second metal layer, wherein the pixel definition
layer is made of polyimide, the pixel definition layer
comprises at least two pixel definition bodies, and the
third metal layer is positioned between the adjacent
pixel definition bodies; and

a step S40 of forming a light-emitting layer on a surface
of the third metal layer, wherein the light-emitting layer
is only disposed on the third metal layer and does not
touch the second metal layer, and the light-emitting
layer is positioned between the adjacent pixel definition
bodies;

wherein default water flow rates of the first metal layer
and the third metal layer are different from each other.

2. The manufacturing method of the OLED substrate
according to claim 1, wherein the step S20 of forming the
anode layer on the base substrate comprises:

a step S201 of depositing the first metal layer under a

default water flow rate of 4-6 standard mL/min;
astep S202 of forming the second metal layer on a surface
of the first metal layer via vapor deposition;

a step S203 of depositing the third metal layer on the
surface of the second metal layer under a default water
flow rate of 1-2 standard mL/min; and

a step S204 of sequentially etching the third metal layer,
the second metal layer, and the first metal layer to
obtain the anode layer.

3. The manufacturing method of the OLED substrate
according to claim 2, wherein the first metal layer and the
third metal layer are indium tin oxide (ITO), and the second
metal layer is silver.

4. The manufacturing method of the OLED substrate
according to claim 2, wherein the third metal layer, the
second metal layer, and the first metal layer are sequentially
etched by wet etching.

5. The manufacturing method of the OLED substrate
according to claim 2, wherein a physical vapor deposition is
employed to perform film-forming processes on the first
metal layer and the third metal layer.

6. A manufacturing method of an organic light emitting
diode (OLED) display device, comprising:

a step S10 of providing a base substrate;

8

astep S20 of forming an anode layer on the base substrate,
wherein the anode layer comprises a first metal layer, a
second metal layer, and a third metal layer stacked in
sequence;

5 astep S30 of forming a pixel definition layer on a surface
of the second metal layer, wherein the pixel definition
layer comprises at least two pixel definition bodies, and
the third metal layer is positioned between the adjacent
pixel definition bodies;

a step S40 of forming a light-emitting layer on a surface
of the third metal layer, wherein the light-emitting layer
is only disposed on the third metal layer and does not
touch the second metal layer, and the light-emitting
layer is positioned between the adjacent pixel definition
bodies;

a step S50 of coating a cathode on a surface of the
light-emitting layer; and

a step S60 of forming an encapsulation thin film layer on
the surface of the cathode;

wherein default water flow rates of the first metal layer
and the third metal layer are different from each other.

7. The manufacturing method of the OLED display device
according to claim 6, wherein the step S20 of forming the
anode layer on the base substrate comprises:

5 a step S201 of depositing the first metal layer under a
default water flow rate of 4-6 standard mL/min;

a step S202 of forming the second metal layer on a surface
of the first metal layer via vapor deposition;

a step S203 of depositing the third metal layer on the
surface of the second metal layer under a default water
flow rate of 1-2 standard mI/min; and

a step S204 of sequentially etching the third metal layer,
the second metal layer, and the first metal layer to
obtain the anode layer.

8. The manufacturing method of the OLED display device
according to claim 7, wherein the first metal layer and the
third metal layer are indium tin oxide (ITO), and the second
metal layer is silver.

9. The manufacturing method of the OLED display device
according to claim 7, wherein a physical vapor deposition is
employed to perform film-forming processes on the first
metal layer and the third metal layer.

10. A manufacturing method of an organic light emitting
diode (OLED) substrate, comprising:

a step S10 of providing a base substrate;

astep S20 of forming an anode layer on the base substrate,
wherein the anode layer comprises a first metal layer, a
second metal layer, and a third metal layer stacked in
sequence;

a step S30 of forming a pixel definition layer on a surface
of the second metal layer, wherein the pixel definition
layer comprises at least two pixel definition bodies, and
the third metal layer is positioned between the adjacent
pixel definition bodies; and

a step S40 of forming a light-emitting layer on a surface
of the third metal layer, wherein the light-emitting layer
is only disposed on the third metal layer and does not
touch the second metal layer, and the light-emitting
layer is positioned between the adjacent pixel definition
bodies;

wherein default water flow rates of the first metal layer
and the third metal layer are different from each other.

11. The manufacturing method of the OLED substrate
according to claim 10, wherein the step S20 of forming the
65 anode layer on the base substrate comprising:

a step S201 of depositing the first metal layer under a
default water flow rate of 4-6 standard ml/min;
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astep S202 of forming the second metal layer on a surface

of the first metal layer via vapor deposition;
a step S203 of depositing the third metal layer on the
surface of the second metal layer under a default water
flow rate of 1-2 standard mL/min; and 5

a step S204 of sequentially etching the third metal layer,
the second metal layer and the first metal layer to obtain
the anode layer.

12. The manufacturing method of the OLED substrate
according to claim 11, wherein the first metal layer and the 10
third metal layer are indium tin oxide (ITO), and the second
metal layer is silver.

13. The manufacturing method of the OLED substrate
according to claim 11, wherein the third metal layer, the
second metal layer and the first metal layer are sequentially 15
etched by wet etching.

14. The manufacturing method of the OLED substrate
according to claim 11, wherein a physical vapor deposition
is employed to perform film-forming processes on the first
metal layer and the third metal layer. 20

* % % k¥



THMBW(EF)

FRIRAA
KRN

IPCH &S

S\EReERE

BEG®)

BHT —FPOLEDEMRMFIE S EZFMOLEDS MR HliE Sk, OLEDEMR
WHEES L SERHEEMERNSREZERLKRAERE—SBE &
—EeEENE=eEE EE SRR LEBBERER EE=2BE L
EHEARE. E—¢BENE=Z¢BENRIAKRRBLTE.

OLEDEARK #i& 5 EMOLEDE RE B K #Ii& 5 7%

US10355210 AFF (A A
US15/576864 BiE A
LI SONGSHAN
LI, SONGSHAN

HO1L51/00 HO1L27/32 HO1L51/50 HO1L51/56 HO1L51/52

2019-07-16

2017-11-16

patsnap

HO01L51/0021 HO1L27/3246 HO1L51/5012 HO1L51/56 HO1L51/5215 HO1L2251/308 HO1L2227/323

HO01L2251/301
COLEMAN , WILLIAM

201711035471.6 2017-10-30 CN

US20190131530A1

Espacenet



https://share-analytics.zhihuiya.com/view/bc9434f7-e60a-4f5f-a1b3-d731376ade15
https://worldwide.espacenet.com/patent/search/family/066243254/publication/US10355210B2?q=US10355210B2

