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( UTILITY Attorney Docket No. 14850042C0OB )

PATENT APPLICATION First Named Inventor Chaowang Lin
TRA N SM ITTAL T,t/e ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Priority Mail Express®

\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450
Alexandria, VA 22313-1450
1.[] Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS

(PTO/SB/17 or equivalent)
2. I:] Applicant asserts small entity status. 10. |:| Assignment Papers

See 37 CFR 1.27 (cover sheet & document(s))
Name of Assignee

3. |:| Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. Specification [Total Pages 33 ] 11.
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement) 12

5.[“] Drawing(s) (35 US.C. 113) [Total Sheets 1 ]

37 CFR 3.73(c) Statement
(when there is an assignee)

Power of Attorney

English Translation Document

OO

(if applicable)
6. Inventor’s Oath or Declaration [Total Pages 6 ] 13. Information Disclosure Statement
(including substitute statements under 37 CFR 1.64 and assignments (PTO/SB/08 or PTO-1449)

serving as an oath or declaration under 37 CFR 1.63(e}) |:| Copies of citations attached

a. |:| Newly executed (original or copy)

in duplicate, large table, or Computer Program (Appendix) 17

14. D Preliminary Amendment
b. A copy from a prior application (37 CFR 1.63(d)) 15. D Return Receipt Postcard
7. Application Data Sheet  * See note below. (MPEP § 503) (Should be specifically itemized)
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. l:l Certified Copy of Priority Document(s)
8. CD-ROM or CD-R (if foreign priority is claimed)

Nonpublication Request
|:| Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or equivalent.

9. Nucleotide and/or Amino Acid Sequence Submission
Other: DS Statement

(if applicable, items a. — c. are required) 18.

a. D Computer Readable Form (CRF)

b. l:‘ Specification Sequence Listing on:
i. l:’ CD-ROM or CD-R (2 copies); or
ii.|:| Paper

c. l:‘ Statements verifying identity of above copies

(<]

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assighee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 62008 OR I:] Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
{ . . N\
signature | /Timothy J. Maier/ Date 2022-03-29
Name . . Registration No.
\_(Print/Type) TImOthy J Maler (Attorney/Agent) 51 ’986 y

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (56 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the pubilic if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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) ) Attorney Docket Number | 14850042C0OB
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[+ [Chaowang | IN [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city ([Ningde, Fujian ]|Country of Residence [ |

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town

Address 2 Jiaocheng District

City | Ningde, Fujian State/Province | |
Postal Code 352100 Countryi | |CN

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
~| JFan YANG v
Resﬁience Information (Select One) US Residency (8 Non US Residency Active US Military Service -
City  |Ningde, Fujian ||Country of Residence | EN |

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town

Address 2 Jiaocheng District

City Ningde, Fujian State/Province | |

Postal Code 352100 Countryi | [N

Inventor 3
Legal Name

EFS Web 2.2.13 0003
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 14850042COB

Application Number

Title of Invention

ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Prefix| Given Name Middle Name Family Name Suffix
| Yisong SU |
Resﬁience Information (Select One) US Residency  (8) Non US Residency Active US Military Service -
City |Ningde, Fujian ||Country of Residence | EN |
Mailing Address of Inventor:
Address 1 No. 1 Xingang Road, Zhangwan Town
Address 2 Jiaocheng District
City | Ningde, Fujian State/Province | |
Postal Code 352100 Countryi | [ON
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] fuave | ZHONG s
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |Ningde, Fujian ||Country of Residence | EN |

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town
Address 2 Jiaocheng District
City | Ningde, Fujian State/Province | |
Postal Code 352100 Countryi | N
Inventor |5
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [Changming AU [+
Resﬁience Information (Select One) US Residency  (8) Non US Residency Active US Military Service -
City |Ningde, Fujian ||Country of Residence | &) |

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town

Address 2 Jiaocheng District

City | Ningde, Fujian State/Province | |
Postal Code 352100 Countryi | |CN

EFS Web 2.2.13
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Attorney Docket Number | 14850042COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Remove
Inventor §

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

] fiaoznen 7HANG ]
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City |Ningde, Fujian || Country of Residence | EN |

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town

Address 2 Jiaocheng District

City Ningde, Fujian State/Province | |

Postal Code 352100 Countryi | [oN

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 62008

Email Address patent@maierandmaier.com | Add Email | |Remove Email

Application Information:

Title of the Invention FLECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Attorney Docket Number| [14850042COB Small Entity Status Claimed [ ]

Application Type Nonprovisional v
Subject Matter tility -
Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication (if any) | (1

EFS Web 2.2.13 0005



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 14850042COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country

filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 52008

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 16/868966 2020-05-07

4

EFS Web 2.2.13 0006
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U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
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. Attorney Docket Number | 14850042COB
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Prior Application Status | |Patented v

Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16/868966 Division of ~| [16/000597 2018-06-05 10693181 r020-06-23

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codé (if applicable)
p01810162494.1 EN po18-02-26
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13 0007



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 14850042COB
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.13 0008
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 14850042COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Ningde Amperex Technology Limited

Mailing Address Information For Applicant:

Address 1 No. 1 Xingang Road, Zhangwan Town

Address 2 Uiaoccheng District

City Ningde, Fujian State/Province

Country | EN Postal Code 352100
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

EFS Web 2.2.13 0009



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 14850042COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Ningde Amperex Technolegy Limited
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 No. 1 Xingang Road, Zhangwan Town
Address 2 \iaocheng District
City Ningde, Fujian State/Province
Countryi CN Postal Code 352100
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Timothy J. Maier/ Date (YYYY-MM-DD)| 2022-03-29
First Name | [Timothy Last Name | Maier Registration Number | 51,986
Additional Signature may be generated within this form by selecting the Add button.

EFS Web 2.2.13 0010



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 14850042COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2} furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, the U.S.
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ELECTRODE ELECTROCHEMICAL DEVICE AND
ELECTRONIC DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

This 1s a continuation application of Patent Application No. 16/868966,
filed on May 07, 2020, which is a divisional application of U.S. Patent
Application No. 16/000,597, filed on June 05, 2018, issue as U.S. Patent No.
10,693,181, assigned to the same assignee, which 1s based on and claims priority
to China Patent Application No. 201810162494.1 filed on February 26, 2018,

the contents of which are incorporated by reference herein.

TECHNICAL FIELD
The present application relates to battery, and more particularly to an

electrode, an electrochemical device, and an electronic device.

BACKGROUND

Lithium-ion batteries have entered the daily life with the advancement of
science and technology and the improvement of environmental protection
requirements. With the rapid popularization of lithium-ion batteries, safety
problems caused by external forces puncturing lithium-ion batteries occasionally
occur on the user’s side, and their safety performance has been increasingly
received attention by people, especially the continued fermentation of some cell
phone explosions, causing users, sales backends, and lithium-ion battery
manufacturers all place new demands on the safety performance of lithium-ion
batteries.

Current methods for improving the safety of lithium-ion batteries are at the
expense of the energy density of lithium-ion batteries. Therefore, there is an
urgent need to provide a technology that can significantly improve the safety

performance of lithium-ion batteries under conditions of higher energy density.
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SUMMARY

In the examples of the present application, a double layer design used for
the active material layer in the electrode can avoid the internal short circuit of
the lithium-ion battery caused by the external force and will not cause the battery
to fail.

Some examples of the present application provide an electrodecomprising:
a current collector; a first active material layer, comprising a first active material;
and a second active material layer, comprising a second active material; wherein
the first active material layer is arranged between the current collector and the
second active material layer, the first active material layer is formed on at least
one surface of the current collector, and a ratio of an average particle size of the
second active material to an average particle size of the first active material is
from 1:1 to 40:1.

In above electrode, the first active material has an average particle size in a
range of 0.2 um to 15 pm. The average particle size (Dv50) refers to a particle
size that reaches a volume accumulation of 50% from the small particle size side
in a volume-based granularity distribution.

In above electrode, a particle size of 90% accumulative volume of the first
active material is less than 40 pm. A particle size of 90% accumulative volume
(Dv90) refers to a particle size that reaches a volume accumulation of 90% from
the small particle size side in a volume-based granularity distribution.

In above electrode, the first active material layer has a thickness in a range
of 2 um to 30 pm.

In above electrode, the second active material layer has a thickness equal to
or more than 30 pm.

In above electrode, the first active material comprises one of lithium
cobaltate, lithium manganate, lithium nickelate, lithium nickel cobalt manganese

oxide, lithium iron phosphate, lithium iron manganese phosphate, lithium
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vanadium phosphate, lithium vanadyl phosphate, lithium-rich manganese-based
materials, lithium nickel cobalt aluminate and lithium titanate, and combinations
thereof.

In above electrode, the second active material comprises one of lithium
cobaltate, lithium nickel cobalt manganese oxide, lithium nickel cobalt
aluminum oxide, lithium-rich manganese-based material, lithium iron
phosphate, and combinations thereof.

In above electrode, the first active material comprises one of artificial
graphite, natural graphite, mesocarbon microbeads, soft carbon, hard carbon,
silicon, silicon carbide, lithium titanate, and combinations thereof.

In above electrode, each of the first active material layer and the second
active material layer further comprises a binder, and the binder comprises one
selected from polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene
copolymer, polyamide, polyacrylonitrile, polyacrylates, polyacrylic acids,
polyacrylic acid salt, carboxymethylcellulose sodium, polyethylene pyrrolidone,
polyvinyl  ether, polymethyl  methacrylate, polytetrafluoroethylene,
polyhexafluoropropylene and styrene butadiene rubber, and combinations
thereof.

Some examples of the present application further provide a lithium-ion
battery comprising above electrode s.

The double-layered active material layer is used for the active material layer
in the electrode of the present application to ensure that the lithium-ion battery
does not generate a short circuit when pressed by an external force, thereby

ensuring the mechanical safety performance of the lithium-ion battery.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a schematic view of the structure of a positive electrode.
Fig. 2 shows a schematic view of the structure of a positive electrode

according to some examples of the present application.
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DETAILED DESCRIPTION

The following examples may enable those skilled in the art to more fully
understand the present application, but do not limit the present application in any
way.

The double-layered active material layer is used for the active material layer
in the electrode in the examples of the present application to ensure that the
lithium-ion battery does not generate a short circuit when pressed by an external
force (the corresponding test method being a nail test), thereby ensuring the
mechanical safety performance of the lithium-ion battery (50% pass the nail
test). The technical means of the present application can be applied to a lithium-
ion battery and play a great safety role in a lithium-ion battery application
terminal. It should be noted that the present application takes the positive
electrode as an example, and the negative electrode can also realize the technical
solution.

In the process of nail penetration for lithium-ion battery, four short circuits
usually occur: positive electrode active material layer-negative electrode active
material layer, positive electrode active material layer-negative electrode current
collector (usually copper foil), positive electrode current collector (usually
aluminum foil)-negative electrode current collector, positive electrode current
collector-negative electrode active material layer. In these four short-circuit
modes, the short circuit mode of the positive electrode current collector-negative
electrode active material layer is the most dangerous among the four short circuit
modes because the short circuit power at the time of a short circuit is very large.
Therefore, preferentially avoiding such a short circuit mode of the positive
electrode current collector-negative electrode active material layer is the most
direct means for improving the safety of the lithium-ion battery penetrating
through nails.

In the present application, the short circuit of the positive current collector-
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negative electrode active material layer is avoided. That is to say, a coating with
a higher resistivity is provided on the surface of the negative electrode active
material layer, or a coating with a higher resistivity is provided on the surface of
the positive electrode current collector to avoid direct contact between the
negative electrode active material layer and the positive electrode current
collector so as to prevent the most dangerous short circuit mode from occuring.
The coating provided on the surface of the negative electrode active material
layer or the surface of the separator is usually a ceramic layer. By increasing the
thickness of the ceramic layer, a short circuit between the negative electrode
active material layer and the positive electrode current collector can be avoided.
In order to avoid this short-circuit pattern between the negative electrode active
material layer and the positive electrode current collector, the thickness of these
coatings should not be too thin (generally at least greater than the surface
roughness of the negative electrode active material layer surface), which will
bring about the loss of energy density of the lithium-ion battery. In addition,
these coatings increase the transmission distance of lithium ions from the
positive electrode to the negative electrode, increase the transmission impedance
of the lithium-ion battery, and greatly deteriorate the dynamic performance of
the lithium-ion battery. And due to the large damage to the lithium-ion battery
during the nail process, part of the coating will fall off during the nail process,
thus affecting the stability of the nail protection effect.

One technical means is to allow the surface of the positive electrode current
collector to adhere to a material with a higher resistivity to avoid direct contact
between the positive electrode current collector and the negative electrode active
material layer during the nail process. It is a common practice to reduce the
particle size of the positive electrode active material and increase the binder
content of the positive electrode active material layer. The decrease of the
particle size of the positive electrode active material will reduce the cycle

performance of the lithium-ion battery, and increasing the binder content in the
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positive electrode active material layer will make the positive electrode become
brittle, resulting in a greater effects on the production process and the energy
density of the lithium-ion battery.

As shown in Fig. 1, a schematic view of a positive electrode is shown. The
positive electrode current collector 1 is located between two active material
layers 2. Fig. 2 shows a double-layered active material layer structure of the
present application, i.e., an additional active material layer 3 is formed between
the active material layer 2 and the positive electrode collector 1. The material
and formulation of the active material layer 3 are optimized so that the adhesive
force between the active material layer 3 and the positive electrode current
collector 1 1s increased, thereby protecting the positive electrode current
collector 1, and the active material layer 3 will not come off during the nail
process. Also, the short-circuit mode of the positive electrode current collector-
negative electrode active material layer does not occur during the nail process,
thereby ensuring the safety performance of the lithium-ion battery. For better
differentiation, the active material layer 3 is hereinafter referred to as a first
active material layer, and the active material layer 2 is referred to as a second
active material layer. This 1s merely for better description and does not limit the
present application.

The second active material layer 2 and the first active material layer 3 of
the present application each contain a positive active material when compared
with coating a non-conductive or poorly-conductive material layer between the
positive electrode current collector and the active material layer, so that both the
first and second active material layers can provide energy, and their energy
density is high. The design of the present application has no effect on the
conductive properties of the active material layer, while using a non-conductive
or poorly conductive coating for lithium-ion batteries may exert greater
influence on the electronic conductance capability of lithium-ion batteries, so

that the normal charge and discharge of the lithium-ion battery will be affected.
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The positive electrode active material of the first active material layer in
the examples of the present application comprises one of lithium cobaltate,
lithium manganate, lithium nickelate, lithium nickel cobalt manganese oxide,
lithium iron phosphate, lithium iron manganese phosphate, lithium vanadium
phosphate, lithium vanadyl phosphate, lithium-rich manganese-based materials,
lithium nickel cobalt aluminate and lithium titanate, and combinations thereof.
The positive electrode active material of the second active material layer
comprises the combination of one or more selected from the group consisting of
lithium cobaltate, lithium nickel cobalt manganese oxide, lithium nickel cobalt
aluminum oxide, lithium-rich manganese-based material, lithium iron
phosphate. The positive electrode active material layer is a two-layer structure,
and there are two positive electrode active material layers on the surface of the
positive electrode current collector. Although the positive electrode active
material of the two active material layers shown in Fig. 2 has a clear interface,
the interfaces of the two active material layers are bonded to each other without
obvious interface by the embedding of the upper and lower layer particles and
the binder between the two active material layers.

The active material layer of the double-layer structure protects the positive
electrode current collector and the first active material layer plays a leading role.
In order to achieve the protection of the positive electrode current collector, the
positive electrode active material of the first active material layer is required to
have a small particle size so as to achieve higher coverage and adhesion on the
positive electrode current collector (aluminum foil). In order to ensure the
covering and bonding of the positive electrode current collector while reducing
the influence of the first active material layer on the whole active material layer
(the first active material layer has a lower compaction density than the second
active material layer, so it is necessary to reduce the volume proportion of the
first active material layer in the whole active material layer as much as possible).

In the granularity distribution of the positive electrode active material of the first
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active material layer on a volume basis, a particle size that reaches volume
accumulation of 50% from a small particle size (Dv50) ranges from 0.2 um to
15 um. And in the granularity distribution of the positive electrode active
material of the first active material layer on a volume basis, a particle size that
reaches volume accumulation of 90% from a small particle size (Dv90) ranges
below 40 um. In order to ensure the protective effect on the positive electrode
current collector, the first active material layer needs to completely cover the
positive electrode current collector. The smaller the particles of the positive
electrode active material, the thinner the coating can be made while the
compaction density of the positive electrode active material of small particles
will be lower, leading a certain impact on the energy density of the lithium-ion
battery.

In addition, considering that the first active material layer and the second
active material layer also have some interactions, comprising the effects of
adhesion and electron conduction, and considering that the first active material
layer cannot be crushed due to the force transfer of the second active material
layer particles during the cold pressing, so the particle size ratio of the second
active material layer and the first active material layer is another important factor
that affects the performance of the lithium-ion battery.

In order to prevent the first active material layer from being damaged by
the positive active material in the second active material layer during the cold
pressing and to ensure the maximum adhesion between the first active material
layer and the second active material layer, the ratio of Dv50 between the positive
electrode active materials of the first active material layer and the second active
material layer is in a certain range, i.e., Dv50 (of the second active material
layer): Dv50 (of the first active material layer) = 1: 1 to 40:1. The particles of
the positive active material of the second active material layer are too large, and
thus the destructive effect on the first active material layer after the cold press

increases, thereby resulting in the weakening of the protective effect of the first
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active material layer on the positive electrode current collector. In addition to
the binding effect of the binder between the first active material layer and the
second active material layer, the mutual riveting action of the positive electrode
active material particles can also provide a certain binding effect. This bonding
effect requires that the particle size difference between the particles 1s not too
large. When the particles of the second active material layer are too large, this
riveting effect is weakened, so that the interface between the layers becomes
distinct or even separate.

In addition, the first active material layer needs a certain thickness in order
to achieve full coverage of the positive electrode current collector. In order to
achieve this goal, the particle size of the active material of the first active
material layer has an upper limit. Since the particle size of the positive electrode
active material in the first active material layer 1s small and the binder contained
in the first active material layer is larger than the binder in the second active
material layer, the thickness of the first active material layer cannot be too large,
otherwise it will reduce the energy density of lithium-ion batteries. Also, since
the first active material layer needs to cover the positive electrode current
collector, the thickness of the first active material layer needs to be controlled to
3 um-40 pum, and the thickness after cold pressing is 2 pm-30 pm. In particular,
the thickness of the first active material layer is not less than Dv90 of the positive
electrode active material in the first active material layer, which is to ensure the
coverage of the first active material layer, thereby achieving complete protection
of the positive electrode current collector. Since the positive electrode active
material of the first active material layer has a small particle size, the compaction
density thereof will be relatively low. Therefore, in order to achieve a high
energy density of the lithium-ion battery, the thickness of the second active
material layer needs to be increased, and the thickness of the second active
material layer is increased, e.g., to 30 um or more. The thicker the second active

material layer, the higher the energy density of the lithium-ion battery.
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The positive electrode is cold-pressed under a certain pressure, and the
active material layer is pressed into an electrode having a certain thickness. Since
the active material layer of the present application has a double-layer structure,
the compaction density of the positive electrode can be divided into the
compaction density of the second active material layer, the compaction density
of the first active material layer, and the overall compaction density. To ensure
the energy density of a lithium-ion battery, it is required that the positive
electrode has a higher compaction density, the compaction density of the first
active material layer is greater than 2.8 g/cc, the compaction density of the
second active material layer is greater than 3.3 g/cc and the compaction density
of the all active material layers is greater than 3.2 g/cc.

In addition, in oder to achieve higher bonding for the first active material
layer, it is required that the first active material layer contains a certain amount
of binder, and the binder comprises, but is not limited to, one polyvinylidene
fluoride, vinylidene fluoride-hexafluoropropylene copolymer, polyamide,
polyacrylonitrile, polyacrylates, polyacrylic acids, polyacrylates,
carboxymethylcellulose sodium, polyethylene pyrrolidone, polyvinyl ether,
polymethyl methacrylate, polytetrafluoroethylene, polyhexafluoropropylene and
styrene butadiene rubber, and combinations thereof. On the one hand, the binder
allows the active material layer and the positive electrode current collector to
have a better adhesion, on the other hand, when the binder content increases, the
first active material layer will have a lower compaction density. The mass
content of the binder in the first active material layer is selected in the range of
1.5% to 6%, and the mass content of the binder in the second active material
layer is selected in the range of 0.5% to 4%.

Since the positive electrode active material in the positive
electrodegenerally has a relatively common conductivity, the active material
layer also contains a certain amount of a conductive agent, such as carbon black

(SP), carbon nanotubes (CNT), graphene, and the like. The conductive agent
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increases its electrical conductivity, and the mass content of the conductive agent
is selected in the range from 0.5% to 5%.

In addition, some other treatments may be performed on the first active
material layer or the second active material layer, or some treatments may be
performed on the positive electrode current collector, such as a roughness
treatment, a heat treatment, etc.. The working principle or effect comprises
enhancing the adhesion of the current collector. Although such principle or effect
is not described in detail in this application, it is comprised in the scope of the
present application.

The examples of the present application further provide a lithium-ion
battery comprising above positive electrode. The lithium-ion battery comprises
a positive electrode, a negative electrode, an separator, an electrolyte, and the
like. The negative electrode comprises a negative electrode current collector and
a negative electrode active material layer coated on the negative electrode
current collector, and the negative electrode active material layer comprises a
negative electrode active material, a conductive agent and a binder. The negative
electrode current collector may be a Cu foil, however, other negative electrode
current collectors commonly used in the art may be used. The conductive agent
and the binder of the negative electrode active material layer are similar to the
conductive agent and the binder of the positive electrode active material layer
described above, and will not be described herein. The negative electrode active
material comprises, but is not limited to, one of soft carbon, hard carbon,
mesocarbon microbeads (MCMB), silicon, silicon-carbon composites, lithium
titanate, alloys, artificial graphite, and natural graphite, and combinations
thereof. Above negative electrode active material comprises a negative electrode
active material that has been doped and/or coated in the prior art.

The separator comprises a polyethylene (PE) separator, a polypropylene
(PP) separator, and the like. In addition, the separator comprises one of a bare

separation film, an inorganic particle-coated separation film, a polymer-coated
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separator, or a combination thereof, depending on whether or not the surface of
the separator comprises a coating and on the type of the coating. The electrolyte
comprises at least two of dimethyl carbonate (DMC), ethyl methyl carbonate
(EMC), diethyl carbonate (DEC), ethylene carbonate (EC), propylene carbonate
(PC), propyl propionate (PP). Further, the electrolyte may additionally comprise
at least one of vinylene carbonate (VC), fluoroethylene carbonate (FEC), and
dinitrile compounds as an electrolyte additive, wherein the dinitrile compound
comprises succinonitrile ( SN).

The positive electrode, the separator, and the negative electrode are
sequentially wound or stacked into a bare cell, and then filled into, for example,
an aluminum plastic film, and then the electrolyte is injected, followed by
chemical conversion and package. Then, the prepared lithium-ion battery is
subjected to performance test and cycle test.

It will be understood by those skilled in the art that above-described method
for producing a lithium-ion battery is only an example. Other methods commonly
used in the art can be used without departing from the disclosure of the present
application.

The electrode of the present application can be used in lithium- ion batteries
of different structures. In the examples, a wound lithium-ion battery is taken as
an example, but the positive electrode of the present application can be applied
to lithium ions of laminated structures, multi-electrode tab structures, and the
like, all of which are comprised in the scope of the present application.

The electrode of the present application may be other types of electrode. In
the examples, a positive electrode is taken as an example, but the electrodeof the
present application may be a negative electrode, all of which are comprised in
the scope of the present application.

The electrode of the present application can be used in lithium-ion batteries
of different types. In the examples, a soft package lithium-ion battery is taken as

an example, but the electrode of the present application can be applied to other
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lithium-ion batteries such as square aluminum shell batteries, cylindrical
batteries, and the like, all of which are comprised in the scope of the present
application.

Some specific examples and comparative examples are listed below to
better illustrate this application.

Comparative Example 1

An aluminum foil is used as the positive electrode collector, and a layer of
lithium cobaltate slurry composed of 97.8wt% LiCoO»(LCO), 0.8wt%
polyvinylidene fluoride (PVDF) and 1.4wt% conductive carbon black is evenly
coated on the surface of aluminum foil. Then drying was performed at 85 °C,
followed by cold pressing, cutting, slitting, and drying under a vacuum condition
of 85 °C for 4 h to prepare a positive electrode, wherein the thickness of the
coating is 63 pum.

A copper foil is used as a negative electrode collector, and a layer of
graphite slurry composed of 97.7wt% artificial graphite, 1.3wt% carboxymethyl
cellulose sodium (CMC) and 1.0wt% styrene butadiene rubber (SBR) is evenly
coated on the surface of copper foil. Then drying was performed at 85 °C,
followed by cold pressing, cutting, slitting, and drying under a vacuum condition
of 85 °C for 4 h to prepare a negative electrode.

The positive electrode and the negative electrode are wound after being slit,
and the positive electrode and the negative electrode are separated by a
polyethylene separator to prepare a wound bare cell. After the bare cell is top-
side sealed, spray-coded, vacuum-dried, filled with electrolyte, and allowed to
stand at high temperatures for chemical conversion and capacity, a finished

lithium-ion battery can be obtained.

Example 1
An aluminum foil is used as the positive electrode collector, and a layer of

small particle lithium nickel cobalt manganese oxide slurry composed of
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95.8wt% lithium nickel cobalt manganese oxide, 2.8wt% polyvinylidene
fluoride (PVDF) and 1.4wt% conductive carbon black is evenly coated on the
surface of aluminum foil for drying under 85 °C; a layer of lithium cobalt oxide
slurry composed of 97.8wt% LiCoO,(LCO), 0.8wt% polyvinylidene fluoride
(PVDF) and 1.4wt% conductive carbon black is evenly coated as a second active
material layer on the first active material layer coated with the lithium nickel
cobalt manganese oxide slurry; then drying was performed at 85 °C, followed by
cold pressing, cutting, slitting, and drying under a vacuum condition of 85 °C for
4 h to prepare a positive electrode. Wherein, Dv50 of the first active material
(lithium nickel cobalt manganese oxide) of the first active material layer is 0.2
um, and Dv90 of the first active material (lithium nickel cobalt manganese oxide)
of the first active material layer is 20 pm. The thickness of the first active
material layer is 25 um, the ratio of Dv50 between the second active material to
the first active material is 2:1, and the thickness of the second active material
layer is 54 um.

A copper foil is used as a negative electrode collector, and a layer of
graphite slurry composed of 97.7wt% artificial graphite, 1.3wt% carboxymethyl
cellulose sodium (CMC) and 1.0wt% styrene butadiene rubber (SBR) is evenly
coated on the surface of copper foil. Then drying was performed at 85 °C,
followed by cold pressing, cutting, slitting, and drying under a vacuum condition
of 85 °C for 4 h to prepare a negative electrode.

The positive electrode and the negative electrode are wound after being slit,
and the positive electrode and the negative electrode are separated by a
polyethylene separator to prepare a wound bare cell. After the bare cell is top-
side sealed, spray-coded, vacuum-dried, filled with electrolyte, and allowed to
stand at high temperatures for chemical conversion and capacity, a finished

lithium-ion battery can be obtained.

Example 2
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It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 2 is 0.5 um.

Example 3
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 3 is 1 um.

Example 4
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 4 is 3 um.

Example 5
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 5 is 5 um.

Example 6
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 6 is 7 um.

Example 7
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 7 is 9 um.

Example 8
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 8 is 11 pm.
Example 9
It is the same as the preparation method of Example 1, except that Dv50 of
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the first active material layer in Example 9 is 15 um.

Example 10
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 10 is 16 pum.

Example 11
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 11 1s 7 um and Dv90 of the first active

material layer is 8 pum.

Example 12
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 12 1s 7 um and Dv90 of the first active

material layer is 10 pm.

Example 13
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 13 1s 7 um and Dv90 of the first active

material layer is 15 pm.

Example 14
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 14 1s 7 um and Dv90 of the first active

material layer is 25 um.

Example 15
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 15 is 7 um and Dv90 of the first active
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material layer is 40 pm.

Example 16
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 16 1s 1 um and Dv90 of the first active

material layer is 2 pm.

Example 17
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 17 1s 1 pm and Dv90 of the first active

material layer is 5 um.

Example 18
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 18 1s 1 pm and Dv90 of the first active

material layer is 10 pm.

Example 19
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 19 is 1 pm and Dv90 of the first active

material layer is 15 pm.

Example 20
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 20 1s 1 pm and Dv90 of the first active

material layer is 20 pm.
Example 21
It is the same as the preparation method of Example 1, except that Dv50 of
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the first active material layer in Example 21 1s 7 um and Dv90 of the first active

material layer is 45 um.

Example 22
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 22 is 7 pm and the ratio of Dv50

between the second active material layer to the first active material layer is 1:1.

Example 23
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 23 is 7 pm and the ratio of Dv50

between the second active material layer to the first active material layer is 5:1.

Example 24
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 24 is 1 pm and the ratio of Dv50

between the second active material layer to the first active material layer is 1:1.

Example 25
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 25 is 1 pm and the ratio of Dv50

between the second active material layer to the first active material layer 1s 2:1.

Example 26
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 26 is 1 pm and the ratio of Dv50

between the second active material layer to the first active material layer is 5:1.

Example 27
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It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 27 is 1 pm and the ratio of Dv50

between the second active material layer to the first active material layer is 10:1.

Example 28
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 28 is 1 pm and the ratio of Dv50

between the second active material layer to the first active material layer is 20:1.

Example 29
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 29 is 1 pm and the ratio of Dv50

between the second active material layer to the first active material layer is 40:1.

Example 30
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 30 is 1 pm and the ratio of Dv50

between the second active material layer to the first active material layer is 45:1.

Example 31
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 31 is 1 um and the thickness of the first

active material layer is 2 pm.

Example 32
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 32 is 1 um and the thickness of the first

active material layer is 5 um.
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Example 33
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 33 is 1 um and the thickness of the first

active material layer is 7 pm.

Example 34
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 34 is 1 um and the thickness of the first

active material layer is 10 pm.

Example 35
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 35 is 1 um and the thickness of the first

active material layer is 15 um.

Example 36
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 36 is 1 um and the thickness of the first

active material layer is 20 pm.

Example 37
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 37 is 1 um and the thickness of the first

active material layer is 30 pm.

Example 38
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 38 is 7 um and the thickness of the

second active material layer is 30 pm.
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Example 39
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 39 is 7 um and the thickness of the

second active material layer is 40 pm.

Example 40
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 40 is 7 um and the thickness of the

second active material layer is 50 um.

Example 41
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 41 is 7 um and the thickness of the

second active material layer is 60 pm.

Example 42
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 42 is 7 um and the thickness of the

second active material layer is 70 pm.

Example 43
It is the same as the preparation method of Example 1, except that Dv50 of
the first active material layer in Example 43 is 7 um and the thickness of the

second active material layer is 80 pm.

Example 44
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 44 is 7 um and the thickness of the
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second active material layer is 100 pm.

Example 45
It is the same as the preparation method of Example 1, except that Dv50 of

the first active material layer in Example 45 is 7 um.

Example 46
It is the same as the preparation method of Example 1, except that the
positive electrode active material of the first active material layer in Example 46

is lithium cobaltate and Dv50 of the first active material layer is 7 um.

Example 47
It is the same as the preparation method of Example 1, except that the
positive electrode active material of the first active material layer in Example 47

is lithium manganese oxide and Dv50 of the first active material layer is 7 um.

Example 48
It is the same as the preparation method of Example 1, except that the
positive electrode active material of the first active material layer in Example 48

is lithium iron phosphate and Dv50 of the first active material layer is 7 um.

Example 49

It is the same as the preparation method of Example 1, except that the
positive electrode active material of the first active material layer in Example 49
is lithium nickel cobalt aluminate and Dv50 of the first active material layer is 7

pum.
Example 50
It is the same as the preparation method of Example 1, except that the
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positive electrode active material of the first active material layer in Example 50

is lithium titanate and Dv50 of the first active material layer is 7 um.

Next, the passing rate of nail penetration and energy density of lithium-ion
batteries are tested.

1. Method for nail test:

Place the lithium-ion battery in a 25 °C thermostat and allow it to stand for 30
minutes to allow the lithium-ion battery to reach a constant temperature. The
thermostated lithium-ion battery is charged at a constant current of 0.5 C to a voltage
of 4.4V, and then charged at a constant voltage of 4.4 V to a current of 0.025 C. The
fully-charged lithium-ion battery is transferred to a nailing tester and the test ambient
temperature is maintained at 25 °C£2 °C, and then a steel nail with a 4 mm diameter
is used to penetrate through the center of the lithium-ion battery at a uniform speed
of 30 mm/s and keep the steel nail for 300 s. If the lithium-ion battery does not fire
and explode, it is marked as PASS. Ten lithium-ion batteries are tested each time, and
the number of lithium-ion batteries passed the nail test is used as an indicator to
evaluate the safety performance of the lithium-ion battery.

2. Method for testing energy density:

Place the lithium-ion battery in a 25 °C thermostat and allow it to stand for 30
minutes to allow the lithium-ion battery to reach a constant temperature. The
thermostated lithium-ion battery is charged at a constant current of 0.5 C to a voltage
of 4.4 V, and then charged at a constant voltage of 4.4 V to a current of 0.05C,
discharged at 0.5 C to a voltage of 3.0 V, and the discharge energy is recorded.

Energy density = discharge energy / (length * width * thickness of lithium-
ion battery ).

Experimental parameters and measurement results of the respective
examples and comparative examples are shown in Table 1 below.

Table 1
Examp Dv50/ | Dvoo/ | Dv50 | Thick | Thickn- | Mas | Mas | nail | Ene-

The first active material .
les um um ratio n-ess ess of S -S penetrat gy
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(the (the (the of the the cont | cont ion den-
first first secon first second -ent | -ent PASS sity
active active d active active of of rate (Wh/
mater- | mater- | active | mater | material/ | bind | bind L)
ial) ial) mater- i-al um -er -er
ial = (/um) of of
the the the
first first | seco
active activ | -nd
materi e acti
al) mate | v-e
r-ial | mat
(wt e-
%) rial
(wt
%)
lithium nickel cobalt
1 0.2 20 2: 1 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
2 0.5 20 2: 1 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
3 1 20 2: 1 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
4 3 20 2: 1 25 54 2.8 0.8 10/10 729
manganese oxide
lithium nickel cobalt
5 5 20 2: 1 25 54 2.8 0.8 10/10 735
manganese oxide
lithium nickel cobalt
6 7 20 2: 1 25 54 2.8 0.8 10/10 738
manganese oxide
lithium nickel cobalt
7 9 20 2: 1 25 54 2.8 0.8 10/10 741
manganese oxide
lithium nickel cobalt
8 11 20 2: 1 25 54 2.8 0.8 8/10 745
manganese oxide
lithium nickel cobalt
9 15 20 2: 1 25 54 2.8 0.8 6/10 750
manganese oxide
lithium nickel cobalt
10 16 20 2: 1 25 54 2.8 0.8 5/10 752
manganese oxide
lithium nickel cobalt
11 7 8 2: 1 25 54 2.8 0.8 10/10 738
manganese oxide
lithium nickel cobalt
12 7 10 2: 1 25 54 2.8 0.8 10/10 738
manganese oxide
lithium nickel cobalt
13 7 15 2: 1 25 54 2.8 0.8 10/10 738
manganese oxide
24
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lithium nickel cobalt
6 20 2: 25 54 2.8 0.8 10/10 738
manganese oxide
lithium nickel cobalt
14 25 2: 25 54 2.8 0.8 9/10 738
manganese oxide
lithium nickel cobalt
15 40 2: 25 54 2.8 0.8 9/10 738
manganese oxide
lithium nickel cobalt
16 2 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
17 5 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
18 10 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
19 15 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
20 20 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
21 45 2: 25 54 2.8 0.8 3/10 737
manganese oxide
lithium nickel cobalt
22 20 1: 25 54 2.8 0.8 10/10 741
manganese oxide
lithium nickel cobalt
6 20 2: 25 54 2.8 0.8 10/10 738
manganese oxide
lithium nickel cobalt
23 20 5: 25 54 2.8 0.8 9/10 725
manganese oxide
lithium nickel cobalt
24 20 1: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
25 20 2: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
26 20 5: 25 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
27 20 10: 25 54 2.8 0.8 10/10 717
manganese oxide
lithium nickel cobalt
28 20 20: 25 54 2.8 0.8 9/10 713
manganese oxide
lithium nickel cobalt
29 20 40: 25 54 2.8 0.8 7/10 709
manganese oxide
lithium nickel cobalt
30 20 45: 25 54 2.8 0.8 2/10 697
manganese oxide
lithium nickel cobalt
31 20 2: 2 54 2.8 0.8 10/10 721
manganese oxide
lithium nickel cobalt
32 20 2: 5 54 2.8 0.8 10/10 719
manganese oxide
25
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lithium nickel cobalt
33 1 20 2: 1 7 54 2.8 0.8 10/10 718
manganese oxide

lithium nickel cobalt
34 1 20 2: 1 10 54 2.8 0.8 10/10 715
manganese oxide

lithium nickel cobalt
35 1 20 2: 1 15 54 2.8 0.8 10/10 711
manganese oxide

lithium nickel cobalt
36 1 20 2: 1 20 54 2.8 0.8 10/10 706
manganese oxide

lithium nickel cobalt
37 1 20 2: 1 30 54 2.8 0.8 10/10 698
manganese oxide

lithium nickel cobalt
38 7 20 2: 1 25 30 2.8 0.8 10/10 723
manganese oxide

lithium nickel cobalt
39 7 20 2: 1 25 40 2.8 0.8 10/10 734
manganese oxide

lithium nickel cobalt
40 7 20 2: 1 25 50 2.8 0.8 10/10 735
manganese oxide

lithium nickel cobalt
6 7 20 2: 1 25 54 2.8 0.8 10/10 738
manganese oxide

lithium nickel cobalt
41 7 20 2: 1 25 60 2.8 0.8 10/10 743
manganese oxide

lithium nickel cobalt
42 7 20 2: 1 25 70 2.8 0.8 10/10 751
manganese oxide

lithium nickel cobalt
43 7 20 2: 1 25 80 2.8 0.8 10/10 766
manganese oxide

lithium nickel cobalt
44 7 20 2: 1 25 100 2.8 0.8 10/10 778
manganese oxide

lithinum nickel cobalt

45 7 20 2: 1 25 54 2.8 0.8 10/10 738
manganese oxide
46 lithium cobaltate 7 20 2: 1 25 54 2.8 0.8 10/10 743
47 lithium manganese oxide 7 20 2: 1 25 54 2.8 0.8 10/10 728
48 lithium iron phosphate 7 20 2: 1 25 54 2.8 0.8 10/10 730
lithium nickel cobalt
49 7 20 2: 1 25 54 2.8 0.8 10/10 735
aluminate
50 lithium titanate 7 20 2: 1 25 54 2.8 0.8 10/10 723

Comparative Example

1 | / | / | / | / | / | 79 | / |0.8| 0/10 |747

Comparing Comparative Example 1 with Examples 1-50, it can be seen that
through the use of the active material layer having a double layer structure, the
nail penetration PASS rate of the lithium-ion battery has been improved with a
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different extent, and the energy density is not substantially affected.

From Examples 1-9, it can be seen that as the Dv50 of the first active
material layer increases, the energy density also increases, but then the nail
penetration PASS rate is reduced. By comparing Examples 1-10, it can be seen
that when the Dv50 of the first active material layer is greater than 15 um, the
nail penetration PASS rate of the lithium-ion battery is reduced to a low level.

From Examples 11-20 and 6, it can be seen that as the Dv90 of the first
active material layer increases, the energy density is almost constant, but then
the nail penetration PASS rate of the lithium-ion battery is reduced. By
comparing Example 6 with Examples 11-21, it can be seen that when the Dv90
of the first active material layer of the lithium-ion battery is greater than 40 pm,
the nail penetration PASS rate of the lithium-1on battery is reduced to a low level.

By comparing Example 6 with Examples 22-30, it can be seen that as the
ratio of the positive electrode active material Dv50 of the second active material
layer and the first active material layer increases, both the energy density and
the nail penetration PASS rate decrease, and the second active material
decreases. When the ratio of the positive electrode active material Dv50 between
the first and second active material layer exceeds 40, the nail penetration PASS
rate of the lithium-ion battery is reduced to a low level.

According to Examples 31-37, it can be seen that when the thickness of the
first active material layer is in a range of 2 um to 30 pum, the nail penetration
performance of the lithium-ion battery 1s maintained well.

By comparing Example 6 with Examples 38-44, it can be seen that as the
thickness of the second active material layer increases, the nail penetration
performance of the lithium-ion battery remains substantially unchanged, but the
energy density increases.

From Examples 45-50, it can be seen that the positive active material of the
first active material layer is selected from different materials, all of the lithium-

ion batteries have excellent nail penetration performance, and the energy density
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varies slightly with different material.
Those skilled in the art should understand that the above examples are
merely exemplary examples, and various changes, substitutions, and changes can

be made without departing from the spirit and scope of the present application.
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What is claimed is

1. An electrode, comprising:

a current collector;

a first layer comprising a first material; and

a second layer comprising a second material;

wherein the first layer is arranged between the current collector and the
second layer, the first layer is formed on a surface of the current collector, and a
particle size of 90% accumulative volume of the first material is less than 40 um;

wherein a compaction density of the first layer is greater than 2.8 g/cc, and
a compaction density of the second layer is greater than 3.3 g/cc.

2.  The electrode according to claim 1, wherein a thickness of the first
layer is not less than the particle size of 90% accumulative volume of the first
material in the first layer.

3. The electrode according to claim 1, wherein a ratio of the average
particle size of the second material to the average particle size of the first
material 1s from 1:1 to 40:1.

4. The electrode according to claim 1, wherein the first material has an
average particle size in a range of 0.2 um to 15 um.

5. The electrode according to claim 1, wherein the first layer has a lower
compaction density than the second layer.

6. The electrode according to claim 1, wherein the binder contained in
the first layer is larger than the binder in the second layer.

7. The electrode according to claim 1, wherein the first material
comprises one selected from the group consisting of lithium cobaltate, lithium
manganate, lithium nickelate, lithium nickel cobalt manganese oxide, lithium
iron phosphate, lithium iron manganese phosphate, lithium vanadium phosphate,
lithium vanadyl phosphate, lithium-rich manganese-based materials, lithium

nickel cobalt aluminate and lithium titanate, and combinations thereof.
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8. The electrode according to claim 1, wherein the second material
comprises one selected from the group consisting of lithium cobaltate, lithium
nickel cobalt manganese oxide, lithium nickel cobalt aluminum oxide, lithium-
rich manganese-based material, lithium iron phosphate, and combinations
thereof.

9. The electrode according to claim 1, wherein the first material
comprises one selected from the group consisting of artificial graphite, natural
graphite, mesocarbon microbeads, soft carbon, hard carbon, silicon, silicon
carbide, lithium titanate, and combinations thereof.

10. An electrochemical device, comprising an electrode, wherein the
electrode comprises:

a current collector;

a first layer comprising a first material; and

a second layer comprising a second material;

wherein the first layer is arranged between the current collector and the
second layer, the first layer is formed on a surface of the current collector, and a
particle size of 90% accumulative volume of the first material is less than 40 um;

wherein a compaction density of the first layer is greater than 2.8 g/cc, and
a compaction density of the second layer is greater than 3.3 g/cc.

11. The electrochemical device according to claim 10, wherein a thickness
of the first layer 1s not less than the particle size of 90% accumulative volume of
the first material in the first layer.

12. The electrochemical device according to claim 10, wherein a ratio of
the average particle size of the second material to the average particle size of the
first material is from 1:1 to 40:1.

13. The electrochemical device according to claim 10, wherein the first
material has an average particle size in a range of 0.2 um to 15 pm.

14. The electrochemical device according to claim 10, wherein the first

layer has a lower compaction density than the second layer.
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15. The electrochemical device according to claim 10, wherein the binder
contained in the first layer is larger than the binder in the second layer.

16. The electrochemical device according to claim 10, wherein the first
material comprises one selected from the group consisting of lithium cobaltate,
lithium manganate, lithium nickelate, lithium nickel cobalt manganese oxide,
lithium iron phosphate, lithium iron manganese phosphate, lithium vanadium
phosphate, lithium vanadyl phosphate, lithium-rich manganese-based materials,
lithium nickel cobalt aluminate and lithium titanate, and combinations thereof.

17. The electrochemical device according to claim 10, wherein the second
material comprises one selected from the group consisting of lithium cobaltate,
lithium nickel cobalt manganese oxide, lithium nickel cobalt aluminum oxide,
lithium-rich manganese-based material, lithium iron phosphate, and
combinations thereof.

18. The electrochemical device according to claim 10, wherein the first
material comprises one selected from the group consisting of artificial graphite,
natural graphite, mesocarbon microbeads, soft carbon, hard carbon, silicon,
silicon carbide, lithium titanate, and combinations thereof.

19. An electronic device, comprising an electrochemical device, the
electrochemical device comprising an electrode, wherein the electrode
comprises:

a current collector;

a first layer comprising a first material; and

a second layer comprising a second material;

wherein the first layer is arranged between the current collector and the
second layer, the first layer is formed on a surface of the current collector, and a
particle size of 90% accumulative volume of the first material is less than 40 um;

wherein a compaction density of the first layer is greater than 2.8 g/cc, and
a compaction density of the second layer is greater than 3.3 g/cc.

20. The electronic device according to claim 19, wherein the first layer has
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a lower compaction density than the second layer.
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ABSTRACT

An electrode includes a current collector; a first active material layer
including a first active material; and a second active material layer including a
second active material; wherein the first active material layer is arranged
between the current collector and the second active material layer. The first
active material layer is formed on a surface of the current collector, and a particle
size of 90% accumulative volume of the first active material is less than 40 um.
The active material layer is used in the present application to ensure that the
electrochemical device and the electronic device do not generate a short circuit
when pressed by an external force, thereby ensuring the mechanical safety

performance of the electrochemical device and the electronic device.
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NOTE: This form is to be submitted with the FPower of Attormey by Applicant form (PTO/AIA/SZE) 10 identify the application 1o which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIABZA nor form PTO/AIABZRE identifies the application to which the Fower of Alforney is

directed, the Power of Attorney will nol be recognized in the application,

Application Number

Filing Date March 29, 2022

First Named Inventor Chaowang LIN

Title ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Art Unit TED

Examiner Name T%E}

Attorney Docket Number | 14850042C0RB

SIGNATURE of Applicant or Patent Practitioner

Signature jTng‘thy J Mﬁi@i‘i

Date {Optional)

March 29, 2022

Name Timothy Jd. Maier

Registration
Number

51,986

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

more than one applicant, use muliiple forms.

NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1.4(d} for signature requirements and certifications. If

Vf *Total of forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USFTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to 1ake 3 minutes {0 complete, including gathering, preparing, and submitling the completad
application form 1o the USPTO. Time will vary depending upon the individual case. Any commenis on the amount of time you require
to compiete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND T0: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1480,

if vou need assistance in completing the form, call 1-800-FPTO-8189 and selfect aption 2.
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oc Code: PA,,

) s FTQIAAMR2B (D7-13]
ot et i < o o Y4 S )
Document Deseription: Power of Attorney Apgroved for use through 113072014, OMB 0551-0051
U.B. Palent and Trademark ©itice; U8, DEPARTMENT OF COMMERCE

Undar the Paparwork Reduction Sct of 1995, no persons sre redqdrad 1o respond {0 3 nollsction of information unless it displays a valid OME control numbaer

POWER OF ATTORNEY BY APPLICANT

{ hereby revvoke all pravious powers of attorney given in the application identified in sithar the altached transmittal lstter or
the boxes balow,

Application Mumber Filing Date

{Mote: The boxes above may be laf blank if information is provided on farm PTO/AITASBRA S

i_«f l i hereby appoint the Patent Practitionar(s) sssooisted with the following Customer Number as my/our attorney(s) or agent(s), and
T e transact ailf busingss in the United States Patent and Trademark Office connected therewith for the application referanced in
the atigched transmittal letier (form PTOAIABZA) or identified above:

or 62008

[:3 1 hereby appoint Practitionen{s} named in the attached list form PTOAIAE2C) as myfour atiormey{s) or agent{s), and to fransact

i
all business in the United Stales Patent and Trademark Office connested therewith for the patent application referencad in the
atlached Wansmitial letier form PTO/AIABZA) or identified above. {(Note: Complets form PTO/MAIABZCS

Pleass recognize or changs the correspondence address for the application identified in the attached transmittal
fetter or the boxes above to;

The address associated with the above-mentioned Custorier Number
QR

The address associated with Customer Numbern
OF

Firm or
individual Name

Addrass

City | state § Zip

Country

Talephons E Email [

{am the Applicant {if the Agplicant is a juristic entity, list the Applicant name in the box):

Ningde Amperex Technology Limited

i AAAAA l Inventor or Joint Inventor (titte not required below}

E_] Lagal Representaiive of a Deceased or Legally Incaparitated Inventor (title not required below)
[Z} Assignes or Person to Whaom the lnventor is Under an Obligation to Asaign {provide signer’s title if appdicant [s a juristic entity)

B Farson Who Giherwise Shows Sufficient Proprietary interest (e.9., 8 palition under 37 COFR 1.46{0){2) wes granied in the
appiication or is concurently being Bed with this document) {provide signer's title I applicant is a juristic entity}
SIGNATURE of Applicant for Patent

The undersigned (whose Hiig is supplied below) is authorized 1o act on behall of the applicant (e, where the applicant is @ juristic entity).

Signature / iﬁﬂ%ﬁi‘}a Tand | Date (Cptional) |
Mame Lizngein Yahg  © (f
Titla iP Senior Manager

NOTE: Signature - This form must be signad by the applicant in accordance with 37 GFR 1,33, See 37 CFR 1.4 for signaturs requirermants
and certifications, If more than one applicant, use mullipls o,

E Total of furms are submitiad,

This collection of infonmation is required by 37 GPR 1,121, 1.32, and 1.33. The intarenation is required to ablain or retain a benefit by the public which is ta file {and by the
USPTO to process) an speication. Confidentiality is governad by 38 U.5.0. 122 and 37 OFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathedag, nreparing, and submitting the completed spptication form to the USPTO. Time will vary depending upon the individiial case. Any comments on the amount
of time you require 1o complals this form andfor suggestions for reduning this burden, should Be sent to the Chief nformation Difcer, U.S, Patert snd Trademark Otfics, U8,
Daparment of Commerce, P.O. Box 1430, Alexandda, VA 2234931450, DO NOT SEND FEES OR COMPURTED FURMS TO THIS ADDRESS. SERD TO: Commisaionsr
for Patents, PO, Bra 14580, Alsxandria, VA 223131450,

i you need assistance & completing the form, calf 1-800-PTC-0193 and select oplion Z.
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Doc code: IDS PTO/SBI08a (03-15)

L . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number

Filing Date P022-03-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Chaowang LIN
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 14850042C0OB

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0070026316 A1l PO07-02-1 SANYO ELECTRIC CO
2 20020028380 A1l P002-03-07 TANJO ET AL
3 0070026316 A1l PO07-02-1 SANYO ELECTRIC CO LTD
4 20140295284 A1l P014-10-02 UFE CHEMICAL CORPORATION
5 0160013480 A1l P016-01-14 JAPPLIED MATERIALS INC

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

Filing Date 2022-03-29
First Named Inventor | Chaowang LIN

Art Unit TBD
Examiner Name TBD

Aftorney Docket Number 14850042C0OB

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document ,
Figures Appear
CHENGDU ORGANIC Cited in NPL Cite No_ 1;
1 107293688 CN A 2017-10-24 CHEM CO LTD CAS ET | English Abstract
AL Provided
2 1658413 CN A 2005-08-24 BIYADI CO LTD
GUANGZHOU
YUNTONG
3 02306777 CN A 2012-01-04 MAGNETOELECTRIC
COLTD
4 103187576 CN A 2013-07-03 LUNIV TSINGHUA ET AL
5 103258999 CN A 2013-08-21 HYDRO QUEBEC
6 104347842 CN A 2015-02-11 HUAWEI TECH CO LTD
YANCHENG INST
7 105070882 CN A 2015-11-18 TECHNOLOGY
8 105074967 CN A 2015-11-18 APPLIED MATERIALS
9 105304859 CN A 2016-02-03 BYD CO LTD
10 |j103187576 CN B 2015-07-29 LUNIV TSINGHUA ET AL

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

Filing Date 2022-03-29

First Named Inventor | Chaowang LIN

Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 14850042C0OB

11

DONGGUAN MCNAIR

D01153140 CN Y 20081119 |\ rw POWER COL

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

E’.“?m",]er Cite (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . ; .
publisher, city and/or country where published.
1 Dffice Action issued on January 27, 2022, in connection with corresponding Chinese Application No. 202110531428 %
13 pp., including machine-generated English translation)
2 Dffice Action issued on August 29, 2019, in connection with corresponding Chinese Application No. 201810162494 1; |E
14 pp., including machine-generated English translation).
3 Dffice Action issued on November 21, 2019, in connection with corresponding Chinese Application No. |E
01810162494 1 (12 pp., including machine-generated English translation).
4 Dffice Action issued on March 16, 2020, in connection with corresponding Chinese Application No. 201810162494 1; |E
17 pp., including machine-generated English translation).
5 Dffice Action issued on Apnl 29, 2321, in connection with corresponding Chinese Application No. 201813162494 1; |:|
23 pp., including machine-generated English translation).
6 Dffice Action issued on June 2, 2020, in connection with corresponding Chinese Application No. 201810162494 1; |E
12 pp., including machine-generated English translation).
7 Dffice Action issued on January 6, 2021, in connection with corresponding Chinese Application No. 201810162494 1; |E
11 pp., including machine-generated English translation).
8 KELONG et al_, "Principles and Key Technologies of Lithium lon Battenes”; Chemical Industry Press, November 2009; |E

8 pages with Partial English Translation)

EFS Web 2.1.17
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Application Number
Filing Date 2022-03-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Chaowang LIN

Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 14850042C0OB

9 SHUILIN et al., "Superfine Grinding Principle, Process Equipment and Application”; China Building Materials Industry |Z|
Press, May 1993 (18 pages with Partial English translation).

10 Dffice Action issued on November 1, 2019, in connection with related United States Application No. 16/000,597; 8 |:|
Pages.

11 Dffice Action issued on October 22, 2021, in connection with related United States Application No. 16/868,966; 15 |:|
bages

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17
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Application Number

Filing Date 2022-03-29

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Chaowang LIN

.. Art Unit TBD
( Not for submission under 37 CFR 1.9%)

Examiner Name TBD

Aftorney Docket Number 14850042C0OB

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Timothy J. Maier/ Date (YYYY-MM-DD) 2022-03-29
Name/Print Timothy J. Maier Registration Number 51,986

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

U.S. Patent Application No.: TBD Attorney Docket No.: 14850042COB
U.S. Filing Date: Concurrently Herewith Confirmation No.: TBD

Applicant(s): Ningde Amperex Technology | Art Unit: TBD
Limited
Examiner: TBD
Title: ELECTRODE
ELECTROCHEMICAL DEVICE
AND ELECTRONIC DEVICE

INFORMATION DISCLOSURE STATEMENT

March 29, 2022
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
It is respectfully requested that the references listed on the attached PTO/SB/08a form
be made of record and considered with respect to the above-referenced U.S. patent

application. Copies of the listed references were cited and/or filed in prior parent application

Serial No. 16/868.966 filed May 7, 2020, and Serial No. 16/000,597 filed June 5, 2018,

where required, as were either statements of relevancy or any readily available partial or full
English translations of pertinent portions of any non-English language reference(s).
Submission of the present Information Disclosure Statement should not be taken as an
admission that the cited references are legally available prior art or that the same are pertinent
or material.

Respectfully submitted,

{Timothy J. Maier/

Timothy J. Maier

Attorney for Applicant
Registration No. 51,986

Customer Number: 62008
Maier & Maier, PLLC

345 South Patrick Street
Alexandria, VA 22314
703-740-8322
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Doc code: IDS PTO/SB/08a (02-18)
- . . . Approved for use through 11/30/2020. OMB 0651-0031

Dec description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number
Filing Date P022-03-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |[Chaowang Lin
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 14850042C0OB

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

: i i 5
Initial* No | Number3 Code?| Code#| Date Applicant of cited Passages or Relevant T

Document Figures Appear

Cited in NPL cite No. 1
{previously cited and
considered by
Examiner)

1 105074967 CN A 2015-11-18 APPLIED MATERIALS

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite . : ; '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No : ; :
publisher, city and/or country where published.

EFS Web 2.1.18
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Application Number

Filing Date 2022-03-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Chaowang Lin
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 14850042C0OB

1 First Office Action issued January 12, 2022, in corresponding to Chinese Application No. 202110531289.X; 5 14 pages] %
including machine-generated English Translation).

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18
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Application Number

Filing Date 2022-03-29

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Chaowang Lin

.. Art Unit TBD
( Not for submission under 37 CFR 1.9%)

Examiner Name TBD

Aftorney Docket Number 14850042C0OB

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Timothy J. Maier/ Date (YYYY-MM-DD) 2022-03-29
Name/Print Timothy J. Maier Registration Number 51,986

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

First Named Inventor/Applicant Name:

Chaowang LIN

Filer: Timothy Joseph Maier/Beatriz Sanchez
Attorney Docket Number: 14850042COB
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
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Electronic Acknowledgement Receipt

EFSID: 45343927
Application Number: 17707378
International Application Number:
Confirmation Number: 9972
Title of Invention: ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE
First Named Inventor/Applicant Name: Chaowang LIN
Customer Number: 62008
Filer: Timothy Joseph Maier/Beatriz Sanchez
Filer Authorized By: Timothy Joseph Maier
Attorney Docket Number: 14850042COB
Receipt Date: 29-MAR-2022
Filing Date:
Time Stamp: 16:19:39
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1820
RAM confirmation Number E202235G20040303
Deposit Account 505976
Authorized User Beatriz Sanchez

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document - . File Size(Bytes Multi Pages
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280195
1 Transmittal of New Application Transmittal.pdf no 2
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Warnings:
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1256577
2 Application Data Sheet ADS.pdf no 10
4f557cb1e977d102822cad7c860a1a12184
Warnings:
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152103
3 Specification_.pdf yes 33
961a74addb652e2f32f66f8dc525a4832800]
4cc7
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 28
Claims 29 32
Abstract 33 33
Warnings:
Information:
5895
4 Drawings-only bIaFk and white line Drawings_pdf o 1
drawings
dc62417571c47132¢792824c11c57635ale|
5aad6
Warnings:
Information:
1242875
5 QOath or Declaration filed Declaration_.pdf no 6

b5167a53dd650c3185249da46de65f0898d]|
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Warnings:

Information:
223939
6 Power of Attorney POA_.pdf no 2
39cbc745ed2ecdd442b60caf60e 142d 3feed]
0753
Warnings:
Information:
1055397
Information Disclosure Statement (IDS)
7 IDS.pdf no 6
Form (SB08) P
88add3365f24f03ee6d87f59a2e425d88adq|
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Warnings:
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17260
8 Transmittal Letter IDS_Transmittal_Letter_.pdf no 1
3d2c4424102e0438f877¢2932f69d519c0f4]
8113
Warnings:
Information:
1034437
Information Disclosure Statement (IDS
9 (ID3) IDS2.pdf no 4
Form (SB08)
cc5d271b82f08b95886ec6ch7b507918bed)]
11374
Warnings:
Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for

autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

10

Non Patent Literature

1745340

NPL1_First_ChineseOA.pdf

15c96fbad4531cc1852e046132b0fc230b3(

no

14

Warnings:

Information:

11

Fee Worksheet (SB06)

44203
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/707,378
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 320
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 700
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/707,378 03/29/2022 1726 1820 14850042COB 20 3
CONFIRMATION NO. 9972
62008 FILING RECEIPT

345 SOUTH PATAIGK STREET 0 L

ALEXANDRIA, VA 22314
Date Mailed: 04/07/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Chaowang LIN, Ningde, CHINA;

Fan YANG, Ningde, CHINA;

Yisong SU, Ningde, CHINA,;

Huawei ZHONG, Ningde, CHINA;

Changming QU, Ningde, CHINA;

Xiaozhen ZHANG, Ningde, CHINA;
Applicant(s)

Ningde Amperex Technology Limited, Ningde, CHINA;
Assignment For Published Patent Application

Ningde Amperex Technology Limited, Ningde, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 62008

Domestic Priority data as claimed by applicant
This application is a CON of 16/868,966 05/07/2020
which is a DIV of 16/000,597 06/05/2018 PAT 10693181

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201810162494.1 02/26/2018 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/06/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/707,378

Projected Publication Date: 07/14/2022

Non-Publication Request: No

Early Publication Request: No

Title

ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE
Preliminary Class

429
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/707,378 03/29/2022 Chaowang I.IN 14850042COB
CONFIRMATION NO. 9972
62008 PUBLICATION NOTICE
MAIER & MAIER, PLLC
345 SOUTH PATRICK STREET IR A T
000000135166687

ALEXANDRIA, VA 22314

Title:ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Publication No.US-2022-0223903-A1
Publication Date:07/14/2022

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Examiner Art Unit
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i;:07 378 LIN et al.
“ “‘ “““ Examiner Art Unit
JACOB B MARKS 1729
CPC
Symbol Type Version
HO1M 10 0525 F 2013-01-01
HO1M 4 366 | 2013-01-01
HO1M 4 382 | 2013-01-01
HO1M 4 50 | 2013-01-01
HO1M 4 52 | 2013-01-01
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CPC Combination Sets
Symbol Type Set Ranking Version
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Total Claims Allowed:
(Assistant Examiner) (Date) 20
[JACOB B MARKS/ 28 January 2023 . . -
Primary Examiner, Art Unit 1729 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20230128
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i;:07 378 LIN et al.
H “‘ “““ Examiner Art Unit

JACOB B MARKS 1729

INTERNATIONAL CLASSIFICATION
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US ORIGINAL CLASSIFICATION

CLASS SUBCLASS
429 122

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
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Total Claims Allowed:
(Assistant Examiner) (Date) 20
/JACOB B MARKS/ 28 January 2023 ) ) -
Primary Examiner, Art Unit 1729 O.G. Print Claim(s}) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
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/ssue Classification

Application/Control No.

17/707,378

Applicant(s)/Patent Under Reexamination

LIN et al.
Examiner Art Unit
JACOB B MARKS 1729

CLAIMS

Claims renumbered in the same order as presented by applicant
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Final |Original|Final |Original|Final [Original|Final [Original|Final

Original|Final |Original]Final |Original]Final [Original

NONE

(Assistant Examiner)

Total Claims Allowed:

/JACOB B MARKS/
Primary Examiner, Art Unit 1729
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diameter) and h01m$9
and @Py<"2019"

L9 41 ((bilayer (two adj layer) |(US-PGPUB; USPAT) |OR ON ON 2019/10/28
multilayer ) with active) 10:51 AM
same particle adj (size
diameter) and h01m$9
and @Py<"2019"

L10 370 fibrous adj carbon with [(US-PGPUB; USPAT) |OR ON ON 2019/10/28
graphite and h01m$9 11:45 AM
and @pY<"2019"

L11 329 fibrous adj carbon with [(US-PGPUB; USPAT) |OR ON ON 2019/10/28
graphite and h01m$9 11:46 AM
and @pY<"2018"

L12 1 "16000597" (US-PGPUB; USPAT) |OR OFF OFF 2020/02/03

01:50 PM

L13 41 ((bilayer (two adj layer) |(US-PGPUB; USPAT) |OR ON ON 2020/02/03
multilayer ) with active) 02:01 PM
same particle adj (size
diameter) and h01m$9
and @Py<"2019"

L14 1 "15538292" (US-PGPUB; USPAT) |OR ON ON 2020/02/04

10:59 AM

L15 1 "16005597" (US-PGPUB; USPAT) |OR ON ON 2021/10M19

11:15 PM
L16 6 "1600597" (US-PGPUB; USPAT) |OR ON ON 2021/10M19
11:15 PM

L17 1103 (bilayer (two adj layer) |(US-PGPUB; USPAT) |OR ON ON 2021/10M19
multilayer ) with active 11:57 PM
and h01m$9 and
@Py<"2019" and
(cobalt nickel
manganese)

L18 0 fibrous adj carbon with [(US-PGPUB; USPAT) |OR ON ON 2021/12/27
graphite and h01m$9 10:50 PM
and @pY<"2018" and
ningde.as.

L19 5 fibrous adj carbon with [(US-PGPUB; USPAT) |OR ON ON 2021/12/27
graphite and h01m$9 10:50 PM
and @pY<"2018" and
(lin yang su zhong qu
zhang).in.

L20 0 (bilayer (two ADJ layer) |(US-PGPUB; USPAT) |OR ON ON 2023/01/28
multilayer ) WITH active 09:50 PM
SAME compaction AND
h01m$9 AND
@Py<"2019" AND
(cobalt nickel
manganese)

L21 92 (bilayer (two ADJ layer) |(US-PGPUB; USPAT) |OR ON ON 2023/01/28
multilayer ) WITH active 09:51 PM
SAME density AND
h01m$9 AND
@Py<"2019" AND
(cobalt nickel

01/28/2023 10:19:31 PM Page 2 of 3
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L22

L23

L24

L25

L26

38

manganese)

(bilayer (two ADJ layer)
multilayer ) WITH active
SAME pack near2
density AND h01m$9
AND @Py<"2019" AND
(cobalt nickel
manganese)

(bilayer (two ADJ layer)
multilayer ) WITH active
AND pack near2
density AND h01m$9
AND @Py<"2019" AND
(cobalt nickel
manganese)

second near2 layer
WITH active AND pack
near2 density AND
h01m$9 AND
@Py<"2019" AND
(cobalt nickel
manganese)

second near2 layer
WITH active AND tap
near2 density AND
h01m$9 AND
@Py<"2019" AND
(cobalt nickel
manganese)

second near2 layer
WITH active SAME tap
near2 density AND
h01m$9 AND
@Py<"2019" AND
(cobalt nickel
manganese)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/01/28
09:51 PM

2023/01/28
09:51 PM

2023/01/28
09:52 PM

2023/01/28
09:52 PM

2023/01/28
09:52 PM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

01/28/20283 10:19:31 PM
Workspace: 16868866-1

0085

Page 3 of 3

JM




Receipt date:

Doc code: IDS

03/28/2022

Dec description: Information Disclosure Statement (IDS) Filed
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Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date P022-03-29
First Named Inventor |Chaowang LIN

Art Unit TBD
Examiner Name TBD

Aftorney Docket Number 14850042C0OB

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns,Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document
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If you wish to add additional U.S. Patent citation information please click the Add button.
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U.S.PATENT APPLICATION PUBLICATIONS
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Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear

1 0070026316 A1l PO07-02-01 SANYO ELECTRIC CO

2 20020028380 A1l P002-03-07 TANJO ET AL
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Receipt date: 03/28/2022 17/707,378 ~ GAU: 17298
Application Number
Filing Date 2022-03-29
INFORMATION DISCLOSURE First Named Inventor | Chaowang LIN
STATEMENT BY APPLICANT | ——— —
( Not for submission under 37 CFR 1.99)
Examiner Name TBD
Aftorney Docket Number 14850042C0B
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
CHENGDU ORGANIC Cited in NPL Cite No. 1,
1 107293688 CN A 2017-10-24 CHEM CO LTD CAS ET | English Abstract
AL Provided
2 1658413 CN A 2005-08-24 BIYADI CO LTD
GUANGZHOU
YUNTONG
3 02306777 CN A 2012-01-04 MAGNETOELECTRIC
CO LTD
4 103187576 CN A 2013-07-03 LUNIV TSINGHUA ET AL
5 103258999 CN A 2013-08-21 HYDRO QUEBEC
6 104347842 CN A 2015-02-11 HUAWEI TECH CO LTD
YANCHENG INST
7 105070882 CN A 2015-11-18 TECHNOLOGY
8 105074967 CN A 2015-11-18 APPLIED MATERIALS
9 [105304859 CN A 2016-02-03 BYD CO LTD
10 |j03187576 CN B 2015-07-29 LUNIV TSINGHUA ET AL
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Receipt date: 03/28/2022 17/707,378 ~ GAU: 17298
Application Number
Filing Date 2022-03-29
INFORMATION DISCLOSURE First Named Inventor | Chaowang LIN
STATEMENT BY APPLICANT ———— —
ot for submission under .
Not f bmissi der 37 CFR 1.99
Examiner Name TBD
Aftorney Docket Number 14850042C0B
DONGGUAN MCNAIR
11 P01153140 CN Y 2008-11-19 NEW POWER COL
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.
/3.B.M/ 1 Dffice Action issued on January 27, 2022, in connection with corresponding Chinese Application No. 202110531428 X
13 pp., including machine-generated English translation)
AF.B.M/ 2 Dffice Action issued on August 29, 2019, in connection with corresponding Chinese Application No. 201810162494 1; &
14 pp., including machine-generated English translation).
e/ |3 Dffice Action issued on November 21, 2019, in connection with corresponding Chinese Application No. &
g 01810162494 1 (12 pp., including machine-generated English translation).
Dffice Action issued on March 16, 2020, in connection with corresponding Chinese Application No. 201810162494 1;
4 o o - : X
JF.BLM/ 17 pp., including machine-generated English translation).
; 5 Dffice Action issued on Apnl 29, 2021, in connection with corresponding Chinese Application No. 201810162494 1; D
/BN 23 pp., including machine-generated English translation).
Dffice Action i1ssued on June 2, 2020, in connection with corresponding Chinese Application No. 201810162494 1;
/F.B.M/ |6 X
T 12 pp., including machine-generated English translation).
/3.B.M/ 7 Dffice Action issued on January 6, 2021, in connection with correspending Chinese Application No. 201810162494 1; &
11 pp., including machine-generated English translation).
/3.B.M/
8 KELONG et al_, "Principles and Key Technologies of Lithium lon Battenes”; Chemical Industry Press, November 2009; &
8 pages with Partial English Translation)
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Receipt date: 03/28/2022 17/707,378 ~ GAU: 17298
Application Number
Filing Date 2022-03-29
INFORMATION DISCLOSURE First Named Inventor | Chaowang LIN
STATEMENT BY APPLICANT —
( Not for submission under 37 CFR 1.99)
Examiner Name TBD
Aftorney Docket Number 14850042C0B
J.B.M/ | g SHUILIN et al., "Superfine Grinding Principle, Process Equipment and Application”; China Building Materials Industry EI
Press, May 1993 (18 pages with Partial English translation).
Dffice Action issued on November 1, 2019, in connection with related United States Application No. 16/000,597; 8
g.e.m/ |10 \Boe []
FF.B.M/S 11 Dffice Action issued on October 22, 2021, in connection with related United States Application No. 16/868,966; 15 D
hages

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

/JACOBR B MARKS/

Date Considered

01/28/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 03/28/2022 17/707,378 ~ GAU: 17298
Application Number

Filing Date 2022-03-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Chaowang LIN
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 14850042C0B

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Timothy J. Maier/ Date (YYYY-MM-DD) 2022-03-29
Name/Print Timothy J. Maier Registration Number 51,986

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 03/2%/2022 17/707,378 - GAU: 1728

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

03/28/2022

17/707,378 - GAU:

1728

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date P022-03-29
First Named Inventor |[Chaowang Lin

Art Unit TBD
Examiner Name TBD

Aftorney Docket Number 14850042C0OB

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1
Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner
Initial*

Cite No

Publication
Number

Kind
Code1l

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

publisher, city and/or country where published.

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date Dpp Passages or Relevant
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Figures Appear
Cited in NPL cite No. 1
1 |josora967 CN A |201511-18  ||aPPLIED MATERIALs | (Previously cited and
considered by
Examiner)
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
, .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
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Receipt date: 03/28/2022 17/707,378 ~ GAU: 17298
Application Number

Filing Date 2022-03-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Chaowang Lin
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 14850042C0B

First Office Action issued January 12, 2022, in corresponding to Chinese Application No. 202110531289.X; 5 14 pages]

Ar.B.y/ |1 including machine-generated English Translation). X

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /JACOR B MARKS/ Date Considered

01/28/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 03/28/2022 17/707,378 ~ GAU: 17298
Application Number

Filing Date 2022-03-29

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Chaowang Lin
Art Unit TBD

Examiner Name TBD

Aftorney Docket Number 14850042C0B

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Timothy J. Maier/ Date (YYYY-MM-DD) 2022-03-29
Name/Print Timothy J. Maier Registration Number 51,986

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 03/2%/2022 17/707,378 - GAU: 1728

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
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entity status still applies.
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If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

62008 7590 03/01/2023 Certificate of Mailing or Transmission
MAIER & MAIER, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
345 SOUTH PATRICK STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ALEXANDRIA, VA 22314 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.

(Typed or printed name)
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nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/01/2023
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CFR 1.363).

(1) The names of up to 3 registered patent attorneys
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(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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MARKS, JACOB B
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)
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PTOL-85 (Rev. 02/11)

0100

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes awagiof a violation or potential violation of law or regulation.



Application No. Applicant(s)
) o 17/707,378 LIN et al,
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
JACOB B MARKS 1729 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to filing dated 03-29-2022.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. 16/000,597 .
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. J Examiner's Amendment/Comment

2.[v) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 03-29-2022; 03-29-2022.

3.03 Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material
4.7 Interview Summary (PTO-413),
Paper No./Mail Date.
/JACOB B MARKS/
Primary Examiner, Art Unit 1729

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230128
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Application/Control Number: 17/707,378 Page 2
Art Unit: 1729

DETAILED ACTION

Claims 1-20 are pending.

Allowable Subject Matter

Claims 1-20 are allowed.

The following is an examiner’s statement of reasons for allowance:

Claims 1, 10, and 19 recite an electrode comprising a current collector, a first layer, and a second
layer wherein the first layer is between the collector and the second layer and on the surface of the
collector. The claim further recites that the compaction density of the first layer is greater than 2.8 g/cc
and the compaction density of the second layer is greater than 3.3 g/cc.

Prior art Sikha et al. (US 2016/0013480) teaches a battery with a current collector and two
cathode layers wherein the tap densities can very between 2 and 3 g/cc (par. 67, abstract). Sikha
teaches that the first and second layers are the same material and does not teach that the tap density of
the second material is 3.3 g/cc or more.

Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to JACOB B MARKS whose telephone number is (571)270-7873. The examiner can
normally be reached Monday through Friday, alternate Fridays off.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 17/707,378 Page 3
Art Unit: 1729

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Ula
Ruddock can be reached on 571-272-1481. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/JACOB B MARKS/
Primary Examiner, Art Unit 1729
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UNITED STATES o BocE
PATENT AND TRADEMARK OFFICE Alexandta, VA 22513 - 1450

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/707,378 04/18/2023 02:07:39 PM ET 14850042COB

Title of Invention
ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 9972 FILED BY Beatriz Sanchez
PATENT CENTER # 61936689 FILING DATE (3/29/2022
CUSTOMER # 62008 FIRST NAMED Chaowang LIN
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Timothy Maier
ADDRESS

Documents TOTAL DOCUMENTS: 1

DOCUMERNTY FAGES  DESCRIPTION QL (K8
lssue Fee Transmittal pdi 1 ssue Fee Payment (PTQ-88B) 176 KB
Digest

DOCUMENTY MESSAGE DIGEST{SHASE)

issue Fee Trangmittal pdi 7EFBRODZBCIGURAZEN0A0GC42C2T02TAAE1635B3BEEERDEE0
GAGCT7RFCTFGOFSOAREAAT EEBDT7ICREETFOV4A04BCRBOSIIEER
F203D0RTDOBOEC48ACFT4B7ARRZDEF

This Acknowledgerment Recaipt evidences raceipt on the noted dale by the USPTO of the indicalad documents, characterizad
by the gppdicant, and including page counts, where applicabls, I sarves as evidencs of receipt sirmnilar 10 a Post Card, as
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described in MPER 533

New Applications Under 35 US.C 1
i a new application is being led and the application inciudas the necessary componeanis Tor Tiing dale (ses 37 OFFR 1.53{b)-{ch
andd MPER 308), a Filing Receipt (37 CFR 1.54) will be issued i due course and the date shown on this Acknowledgement

Receipt will astablish the filing date of the applicalion

National Stage of an inlernational Application under 35 U.S.C. 371
§ a timely submiasion o entar the national stage of an international ap wi cation is compliant with the conditions of 35 UL.8.C.
71 and other applicabie rmui sments a Form PET/DO/EGANS indicating accep » of the application as a national stage

-

submission under 33 UL.8.C. 371 will he ssuad in addition to the Filing Remm‘ in dug course.

Neow Internationsl A;};}iémi%un Fllod with the USPTO as a Recgiving Office

& new international apn 3 s being Hed and the inlemadional applivation includas the necessary components for an
international fiing date (ses PCT Articls 11 a:‘-d MPEP 1510), a Notification of the Infermal -c:-m& Apphoztion Number and of the
Intarnational F ;Ee ng Dads (Form POT/ROM0E) will be issuad in due courss subzeri o prascriptons concaming national security,

5

and the dale shown on this hckmwieﬁgemeni Receipt will astablish the international filing dale of the application.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

62008 7590 03/01/2023 Certificate of Mailing or Transmission
MAIER & MAIER, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
345 SOUTH PATRICK STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ALEXANDRIA, VA 22314 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.

(Typed or printed name)

(Signature)|

(Date)|

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/707,378 03/29/2022 Chaowang LIN 14850042COB 9972

TITLE OF INVENTION: ELECTRODE ELECTROCHEMICAL DEVICE AND ELECTRONIC DEVICE

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 06/01/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MARKS, JACOB B 1729 429-122000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1 Maler & Maler’ PLLC
(2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Ningde Amperex Technology Limited Ningde, CHINA

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual X1 Corporation or other private group entity (] Government

4a. Fees submitted: Xissue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X1 Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
X1 The Director is hereby authorized to charge XXMM DOEEX any deficiency, or credit any overpayment to Deposit Account No. 50-5976

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature / TlmOthy J. Maier/ Date Aprll 18, 2023
Typed or printed name Timothv J. Maier Registration No. 5 1;986
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PO Bax éigg

PATENT AND TRADEMARK OFFICE o lwvw.uéatu;ggv

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
19/707,378 Q4TR/20233 20T .38 PM EY 14850042C08

Title of Invention
ELECTRODE ELECTROUHEMICAL DEVICE AND ELECTRONIC DEVICE

Application Information

APPLICATION TYPE  Uiility - Nonprovisional Application PATENT # -
under 35 USC 111i{a)

CONFIRMATION # 8472 FILED BY Beairiz Sanchez

PATENT CENTER #

(o7}

L3
]
£33
(o3}
(€}
0

AUTHORIZED BY  Timaihy Maier
CUSTOMER # #2008 FILING DATE  Q3/29/2022

CORRESPONDENCE - FIRST NAMED Chaowang LIN
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /878 E20334HERRBO8843 Beatriz Sanchez

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1501 UTILITY I8SUE FEE 1200.00 120000

TOTAL AMOUNT: §1,200.60

This Acknowladgermend Recaipt evidencses raceipt on the notad date by the USPTE of the ing
by the apnlicant, and including page counts, where app
described in MPEP 503

waled documaents, characterizad
a, it serves as evidence of receipt similar 10 8 Post Card, as

New Applications Under 38 LSO 111

¥ anow applicalion is being filed and the application includes the necessary componanis for filing date (see 37 CFR 1.553{b- (el
and MPER 508}, a Filing Receipt (37 CFR 1.54) will ba issued in dus cowss and the dale shown on this Acknowledgemeant
Receipt will aslabiish the filing dales of the application

National Stage of an International Application under 38 UE.C. 381
i a timely submission o entar the national stage of an international applicalion is compliant with the conditions of 35 11L.8.C.
371 and othar applicabls requirements a Form POT/DO/EGB03 indicating accegtance of the application as a national stage
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o5

ubmission under 35 LLE.C. 371 will e issued in addition 1o the Fiing Heosipt, in dus course.

New International Application Flled with the USPTO as & Bogelving Offics

i a new internalional application s baing filed and the international
international {i

pplication includes the nacassary componants for an
g dats (see PCT Article 11 and MPEF 1810), a Notification wi‘ the infernational Application Number and of the

International Filing Date (Form PCT/ROMGE) will be issued In due course, subjact 1o prescriplions concerning national securily,
and the date shown on this Acknowledgement Rbﬁ@!}}i will establish the misrnational filing date of the apglication.
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Receipt date: 03/2%/2022 17/707,378 - GAU: 1728

Doc code: IDS PTO/SBI08a (03-15)

L . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number
Filing Date P022-03-29
INFORMATION DISCLOSURE First Named Inventor |[Chaowang LIN
STATEMENT BY APPLICANT [ — —
( Not for submission under 37 CFR 1.99)
Examiner Name TBD
Aftorney Docket Number 14850042C0OB
U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
FL}:&!’\O’P \ Qﬂﬂt;P
S PP
to document,
02 arvreo-PrEsTRIG-6E
INCs 1 0070026316 A1l PO07-02-01
4/3,/201% Jmachi et al.
2 20020028380 A1l P002-03-07 TANJO ET AL
3 0070026316 A1l PO07-02-01 PR ErEFETRIC-E6TR
Jmachi et al.
4 0140295284 A1l P014-10-02 =G EMGA-CORPERATION
Diri et al.
5 70160013480 A1l P016-01-14 ARl b A S e
Sikha et al.
If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

EFS Web 2.1.17

ALL REFERENCES CONZIDERED EXCEPD WHERE LINED THROUGH. /J.B.M/



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/707,378 05/30/2023 11664528 14850042COB 9972
62008 7590 05/10/2023

MAIER & MAIER, PLLC
345 SOUTH PATRICK STREET
ALEXANDRIA, VA 22314

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Chaowang LIN, Ningde, CHINA;
Fan YANG, Ningde, CHINA;
Yisong SU, Ningde, CHINA;
Huawei ZHONG, Ningde, CHINA;
Changming QU, Ningde, CHINA;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Ningde Amperex Technology Limited, Ningde, CHINA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, VA 22313-1450

WwWw.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.

17/707,378 30-MAY-23 11664528

MAIER & MAIER, PLLC
345 SOUTH PATRICK STREET
ALEXANDRIA, VA 22314

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center
at https://patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more
information, please visit https://www.uspto.gov/electronicgrants
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