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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

donald.mixon@morganlewis.com
padocketingdepartment@morganlewis.com

PTOL-90A (Rev. 04/07)
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Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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APPLICATION NO. ISSUE DATE PATENT NO.

18/532,841 15-Apr-2025 12278330

Morgan, Lewis & Bockius LLP (PA)
1400 Page Mill Road
Palo Alto, CA 94304-1124

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

page 1 of 1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWWw.uspto.gov

| APPLICATION NO. ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/532,841 04/15/2025 12278330 024607-02-5134-US 6615
24341 7590 03/26/2025
Morgan, Lewis & Bockius LLP (PA)
1400 Page Mill Road

Palo Alto, CA 94304-1124

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 Center (https:/
patentcenter.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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INVENTOR(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Tao TAO, Ningde City, CHINA;
Ming Liang MO, Ningde City, CHINA;

APPLICANT(s) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional applicants):

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, 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 PO, Box1450
PATENT AND TRADEMARK OFFICE Aexandra, Y o g0

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/532,841 03/13/2025 07:30:55 PM Z ET 024607-02-5134-US

Title of Invention
LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Application Information

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

CONFIRMATION # 6615 FILED BY Yalei Sun
PATENT CENTER # 69574864 AUTHORIZED BY  Yalei Sun
CUSTOMER # 24341 FILING DATE  12/07/2023
CORRESPONDENCE - FIRST NAMED Tao TAO
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD / 3380 E20253CJ31266332 Yalei Sun
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1501 UTILITY ISSUE FEE 1200.00 1 1200.00
TOTAL
AMOUNT: $1,200.00

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 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.
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Page 2 of 2

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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PART B - FEE(S) TRANSMITTAL Electronically filed March 13, 2025

Complete and send this form with applicable fee(s), to:  Mail Mail Stop ISSUE FEE
Commissioner of Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571) 273-2885

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, advanced 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.

CURRENT CORRESPONDENCE ADDRESS Note: A certificate of mailing below 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.

MORGAN, LEWIS & BOCKIUS LLP Certificate of Mailing

1400 Page Mill Road Thereby certify that this Fee(s) Transmittal is being deposited with the United

Palo Alto. CA 94304 States Postal Service with sufficient postage for first class mail in an envelope
B

addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTY'S DOCKET NO. CONFIEI(\)/IATION
18/532.841 12/07/2023 Tao TAO 024607-02-5134-US 6615
TITLE OF INVENTION LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE
PUBLICATION FEE PREV. PAID
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE DUE ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1200 $0 $0 $1200 03/17/2025
EXAMINER | ART UNIT | CLASS-SUB CLASS |
DOMONE, CHRISTOPHER P 1725 429-162000

1. Change of correspondence address or indication of “Fee Address” (37 2. For printing on the patent front page, list A .
CFR 1.363). (1) the names of up to 3 registered patent 1. Morgan, Lewis & Bockius LLP

attorneys or agents OR, alternatively,
[ Change of correspondence address (or Change of Correspondence (2) the name of a single firm (having as a

Address form PTO/SB/122) attached. .
w e B R member a registered attorney or agent) and the
[0 “Fee Address” indication (or “Fee Address” Indication form PTO/SB/47) | names of up to 2 registered patent attorneys or

attached. Use of a Customer Number is required. agents. If no name is listed, no name will be 3.

printed

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 has been filed for recordation
as set forth in 37 CFR 3.11. 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, FUJIAN, CHINA

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above.)
X Issue Fee [ A check in the amount of the fee(s) enclosed

[0 Advanced Order - # of Copies  __ [ Payment by credit card. Form PTO-2038 is attached.

The Director is hereby authorized to charge the required fee(s), or credit any overpayment, to
Deposit Account Number 50-0310 (order no. 024607-02-5134-US).

5. Change in Small Entity Status (from status indicated above) NOTE: Absent a valid certification of Micro Entity (see form PTO/SB/15A and 15B), issue fee payment in
O a. Applicant certifying micro entity status. See 37 CFR 1.29. 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

[0 Applicant asserting small entity status. See 37 CFR 1.27. 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

[ Applicant changing to regular undiscounted fee status. status, as applicable.

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

Authorized Signature _ /Yalei Sun/ Date: March 13, 2025
Printed Name: Yalei Sun Registration No. 57,765
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UNITED STATES
PATENT AND TRADEMARK OFFICE Www. uspto.gov

Page 1 of 2

P.O. Box 1450
Alexandria, VA 22313 - 1450

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/532,841 03/13/2025 07:30:55 PM Z ET 024607-02-5134-US

Title of Invention

LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Application Information

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

CONFIRMATION # 6615

PATENT CENTER # 69574864

CUSTOMER # 24341

CORRESPONDENCE
ADDRESS

Documents

DOCUMENT

024607-02-5134-
US_P2014010US7_IFT.pdf

Digest

DOCUMENT

024607-02-5134-
US_P2014010US7_IFT.pdf

FILED BY Yalei Sun
FILING DATE  12/07/2023

FIRST NAMED Tao TAO
INVENTOR

AUTHORIZED BY  Yalei Sun

TOTAL DOCUMENTS: 1

SIZE
PAGES DESCRIPTION (KB)
1 Issue Fee Payment (PTO-85B) 106 KB

MESSAGE DIGEST(SHA-512)

B1294886EC6E980EFA2C5361D106492F9A942CC5E8A0CF28D
74AFDBB3661BE3B545A4FCBC9C7D67ABEFB29AB8F38CCAOQ
9252FEA26D1D173BD7F13C4C6F0D61CA

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.
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for 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.

0009



Corrected Notice of Allowance - Correction of Issue Fee Amount

Due to a technical problem, the Notice of Allowance and Fee(s) Due mailed in this application specified an incorrect fee amount (the amount
effective on January 19, 2025 for Notices of Allowance mailed on or after January 19, 2025). Corrected Notices of Allowance are being
mailed to all applicants who are affected. This is necessary because the statute requires the applicant to pay the fee that is specified on the
Notice of Allowance.

A Corrected Notice of Allowance is attached which specifies the correct issue fee. The time period for payment of the issue fee set forth in
the previous Notice of Allowance and Fee(s) Due is being restarted to run THREE MONTHS from the "DATE MAILED" of the attached
Corrected Notice of Allowance. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH
PERIOD IS NOT EXTENDABLE

For applicants who replied prior to receiving the Corrected Notice of Allowance:

Applicant must still file a completed Part B — Fee(s) Transmittal, Form PTOL-85 Part B, or an equivalent, in reply to the Corrected Notice
of Allowance since the Corrected Notice of Allowance sets forth a time period for reply. This applies to those situations in which applicant's
reply was not processed before the Corrected Notice of Allowance was mailed (e.g., the reply crossed in the mail with the Corrected Notice of
Allowance) and those situations in which applicant’s reply was already processed. Applicants should check the appropriate box in section 4b
of Form PTOL-85 Part B, such as the box authorizing the Director to “charge the required fee(s), any deficiency, or credit any overpayment”
to a deposit account number. If this box is checked, the applicant will be refunded the amount of any overpayment to the designated deposit
account. In addition, by checking the appropriate box in section 4b of Form PTOL-85, Part B, the applicant requests the Office to “first
reapply any previously paid fee shown above,” as stated on the form. Applicant may also include an explanatory cover letter, if desired. If,
however, applicant prefers to file an equivalent of Form PTOL-85, Part B, and if applicant paid an increased issue fee amount as specified on
the Notice of Allowance, applicant may request a refund of the difference between the incorrect amount specified on the Notice of Allowance
and the correct amount specified on the Corrected Notice of Allowance.

For questions regarding the issue fee amount calculation, please contact the Application Assistance Unit at 888-786-0101 or
HelpAAU@uspto.gov..

Page 1 of 4

PTOL-85 (Rev. 11/23)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

CORRECTED
NOTICE OF ALLOWANCE AND FEE(S) DUE

24341 7590 12/20/2024 | EXAMINER |
Morgan, Lewis & Bockius LLP (PA) DOMONE, CHRISTOPHER P
1400 Page Mill Road
Palo Alto, CA 94304-1124 | ARTONTT | parsrnommik |

1725
DATE MAILED: 12/20/2024

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

18/532,841 12/07/2023 Tao TAO 024607-02-5134-US 6615

TITLE OF INVENTION: LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

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 03/20/2025

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.
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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
It the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

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.

Page 2 of 4

PTOL-85 (Rev. 11/23)
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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 the USPTO patent electronic filing system.

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 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. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the

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

24341 7590 12/20/2024 Certificate of Mailing or Transmission
Morgan, Lewis & Bockius LLP (PA) I hereby certify that this Fee(s) Transmittal is being deposited with the United
1400 P Mill Road States Postal Service with sufficient postage for first class mail in an envelope
00 Page Mi oa addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
Palo Alto, CA 94304-1124 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
273-2885, on the date below.
(Typed or printed name)|
(Signature)
(Date)|
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/532,841 12/07/2023 Tao TAO 024607-02-5134-US 6615
TITLE OF INVENTION: LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE
I 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 03/20/2025
I EXAMINER I ART UNIT | CLASS-SUBCLASS |
DOMONE, CHRISTOPHER P 1725 429-162000
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
(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.

D Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

[ "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 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: (Jissue Fee (JIpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

(1 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)

O Applicant certifying micro entity status. See 37 CFR 1.29 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

a Applicant asserting small entity status. See 37 CFR 1.27 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

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

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.
Page 3 of 4
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/532,841 12/07/2023 Tao TAO 024607-02-5134-US 6615
| EXAMINER |
24341 7590 12202024
Morgan, Lewis & Bockius LLP (PA) DOMONE, CHRISTOPHER P
1400 Page Mill Road
Palo Alto, CA 94304-1124 | ART UNIT PAPERNUMBER |

1725

DATE MAILED: 12/20/2024

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

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.

Page 4 of 4

PTOL-85 (Rev. 11/23)
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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. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

huspscfdwew eovindo. sovicontentpke/FR-2013-03-29/pdl201 3-0734 1 ndf

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) 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));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
24341 7590 12/17/2024
Morgan, Lewis & Bockius LLP (PA) DOMONE, CHRISTOPHER P
1400 Page Mill Road
Palo Alto, CA 94304-1124 | ARTONTT | parsrnommik |
1725
DATE MAILED: 12/17/2024
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/532,841 12/07/2023 Tao TAO 024607-02-5134-US 6615

TITLE OF INVENTION: LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1290 $0.00 $0.00 $1290 03/17/2025

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.
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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
It the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

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.

Page 1 of 3

PTOL-85 (Rev. 11/23)
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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 the USPTO patent electronic filing system.

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 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. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the

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

24341 7590 12/17/2024 Certificate of Mailing or Transmission
Morgan, Lewis & Bockius LLP (PA) I hereby certify that this Fee(s) Transmittal is being deposited with the United
1400 P Mill Road States Postal Service with sufficient postage for first class mail in an envelope
00 Page Mi oa addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
Palo Alto, CA 94304-1124 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
273-2885, on the date below.
(Typed or printed name)|
(Signature)
(Date)|
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/532,841 12/07/2023 Tao TAO 024607-02-5134-US 6615
TITLE OF INVENTION: LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1290 $0.00 $0.00 $1290 03/17/2025
I EXAMINER I ART UNIT | CLASS-SUBCLASS |
DOMONE, CHRISTOPHER P 1725 429-162000
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
(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.

D Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

[ "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 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: (Jissue Fee (JIpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

(1 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)

O Applicant certifying micro entity status. See 37 CFR 1.29 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

a Applicant asserting small entity status. See 37 CFR 1.27 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

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

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.
Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/532,841 12/07/2023 Tao TAO 024607-02-5134-US 6615
| EXAMINER |
24341 7590 121772024
Morgan, Lewis & Bockius LLP (PA) DOMONE, CHRISTOPHER P
1400 Page Mill Road
Palo Alto, CA 94304-1124 | ART UNIT PAPERNUMBER |

1725

DATE MAILED: 12/17/2024

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

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.

Page 3 of 3

PTOL-85 (Rev. 11/23)
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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. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

huspscfdwew eovindo. sovicontentpke/FR-2013-03-29/pdl201 3-0734 1 ndf

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) 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));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.

0018



Application No. Applicant(s)
) B 18/532,841 TAO et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
CHRISTOPHER P DOMONE 1725 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence 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.

1.4 This communication is responsive to Claims filed 11/05/2024.
(3 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. 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. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) MAIl by (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. 14/596,873 .

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.

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

O 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..J 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)

2.0J Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date

3.00 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .
of Biological Material

4. Interview Summary (PTO-413),

Paper No./Mail Date.

/CHRISTOPHER P DOMONE/
Examiner, Art Unit 1725

5. (J Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20241203
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Application/Control Number: 18/532,841 Page 2
Art Unit: 1725

DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.
Response to Arguments

Applicant's arguments, see pages 6-10, filed 11/05/2024, with respect to claims 1 and 11 have
been fully considered and are persuasive. Additional prior art reference US PGPub 2015/0171396
discloses a wound anode and cathode electrode body [0147, Figure 8], wherein anode and cathode leads
52, 51 [0145, Figure 8] are disposed on current collector surfaces that extend towards and face away
from the center of the battery [Figure 8]. However, there is no teaching or suggestion of accommodating
recesses that would correspond to such positions or be combined with such positions as required by the

claims. The rejection of claims 1 and 11 has been withdrawn.

Allowable Subject Matter

Claims 1-20 allowed.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to CHRISTOPHER P DOMONE whose telephone number is (571)270-7582. The examiner
can normally be reached M-F 8:00-4:30 PM.

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.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Basia Ridley can bereached on (571)272-1453. 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
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Application/Control Number: 18/532,841 Page 3
Art Unit: 1725

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 questions,
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.

/CHRISTOPHER P DOMONE/
Primary Patent Examiner
Art Unit 1725

0021



Application No. Applicant(s)
18/532,841 TAO et al.
; 27, - Examiner Art AlA (First Inventor Page
Applicant-Initiated Inferview Summary CHRISTOPHER P | Unit to File) Status
DOMONE 1725 | Yes 1of1

CHRISTOPHER P DOMONE Primary Examiner Telephonic
YALEI SUN Attorney

Date of Interview: 04 November 2024

Issues Discussed:

Other

Examiner and Applicant's Representative discussed the points as outlined in the attached agenda.
Examiner agreed that the wound assembly of the prior art discloses surfaces that face the center of the
battery and thus do not read on the combined claim limitations. The proposed amendment of 18/532,838
would also overcome the double patenting rejection of record.

Attachment

/CHRISTOPHER P DOMONE/
Examiner, Art Unit 1725

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20241203
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Application/Control No. Applicant(s)/Patent Under
18/532,841 Reexamination
Notice of References Cited . TAOetal
Examiner Art Unit
CHRISTOPHER P DOMONE 1725 Page 1 of 1
U.S. PATENT DOCUMENTS
* Countlrjyogsgi\mrr’:lbueTEi:L Code YYY\??I\t/IeM-DD Name CPC Classification US Classification
* [ A | US-20150171396-A1 2015-06-18 Okuno; Moriaki B60L58/26 701/22
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* Countgoggg;-el\zﬁr?bl;r:si:g Code YYY\??I\t/IeM-DD Country Name CPC Classification
N
)
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)

Dates in YYYY-MM-DD format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office

PTO-892 (Rev. 11-2023) Notice of References Cited
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Application/Control No.
Search Nofes

Applicant(s)/Patent Under Reexamination

18/532,841 TAO et al.
T Y
CHRISTOPHER P DOMONE 1725
CPC - Searched*
Symbol Date Examiner
H01M50/538,536,593,595,59 08/01/2024 /CD/
H01M50/538,536,593,595,59 12/03/2024 /CD/
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
INVENTOR SEARCH (DAV & Search History) 08/01/2024 /CD/
Search Text Search (USPat, US PGPub, FIT, EPO, JPO Derwent) 08/01/2024 /CD/
Global Dossier Search 08/01/2024 /CD/
Review of search histories, cited references, office actions, and /CD/
potential double patenting of 18/532,838, 17/746,755, 17/407,081, 16 | 08/01/2024

/113,938, 14/586,873

INVENTOR SEARCH (DAV & Search History) 12/03/2024 /CD/
Search Text Search (USPat, US PGPub, FIT, EPO, JPO Derwent) 12/03/2024 /CD/
Global Dossier Search 12/03/2024 /CD/
IP.com (NPL + US & Foreign Patents) (first 50 results 12/3/24) 12/03/2024 /CD/

/CHRISTOPHER P DOMONE/
Examiner, Art Unit 1725
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Amendments to the Claims

The following listing of claims will replace all prior versions, and listings, of claims

in the application:

Listing of Claims:

1. (Original) A lithium-ion battery, comprising:

a positive electrode comprising a positive current collector and a positive electrode
active material layer containing lithium cobalt oxide, the positive electrode active material
layer is formed on the positive current collector, the positive electrode active material layer is
provided with a first recess accommodating a positive lead being coupled with the positive
current collector;

anegative electrode comprising a negative current collector and a negative electrode
active material layer containing graphite or silicon, the negative electrode active material
layer is formed on the negative current collector, the negative electrode active material layer
being provided with a second recess accommodating a negative lead being coupled with the
negative current collector; and the negative lead is disposed on a surface of the negative
current collector facing away from the center of the battery; and a portion of the negative
current collector where the negative lead is disposed extends towards the center of the
battery;

a separator disposed between the positive electrode and the negative electrode; and

an electrolyte.

Comments:
In the office action, the examiner states the following:

0017]) being coupled with the negative current collector ([Figures 1, 2 and 12, 0029]); and the negative
lead is disposed on a surface of the negative current collector facing away from the center of the battery
{lead is on end of wound surface that faces away from the center of the battery [Figures 1,2 and 12]);
and a portion of the negative current collector whete the negative lead is disposed extends towards the

center of the battery (thickness direction of current collector exposed portion extends towards

For reference, FIG. 1 of Sugita is reproduced below with highlights. FIG. 1 is the only
figure that depicts the electrodes when they are rolled together. But as highlighted below, the
negative lead 6 is actually “disposed on a surface of the negative current collector [facing

towards] the center of the battery™, which is opposite the requirement of the pending claim 1.
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AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
The enclosed Amendment is in response to the Office Action dated August 6, 2024

for the above-identified patent application.
The Commissioner is hereby authorized to charge any required fee(s) to Morgan,

Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5134-US).
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Amendments to the Claims

The following listing of claims will replace all prior versions, and listings, of claims

in the application:

Listing of Claims:

1. (Currently Amended) A lithium-ion battery, comprising:

a positive electrode comprising a positive current collector and a positive electrode
active material layer containing lithium cobalt oxide, wherein the positive electrode active
material layer is formed on the positive current collector, and the positive electrode active
material layer is provided with a first recess accommodating a positive lead being coupled
with the positive current collector;

anegative electrode comprising a negative current collector and a negative electrode
active material layer containing graphite or silicon, wherein the negative electrode active
material layer is formed on the negative current collector, the negative electrode active
material layer being provided with a second recess accommodating a negative lead being
coupled with the negative current collector; and the negative lead is disposed on a surface of
the negative current collector facing away from the center of the battery; and a portion of the
negative current collector where the negative lead is disposed extends towards the center of
the battery;

a separator disposed between the positive electrode and the negative electrode; and

an electrolyte.

2. (Original) The lithium ion battery of claim 1, wherein a distance between a center of
the first recess and one end of the positive electrode active material layer is 1/4-3/4 of a
length of the positive electrode active material layer; and a distance between a center of the
second recess and one end of the negative electrode active material layer is 1/4-3/4 of a

length of the negative electrode active material layer.

3. (Original) The lithium ion battery of claim 1, wherein, the positive lead is disposed on
a surface of the positive current collector facing a center of the battery; and a portion of the
positive current collector where the positive lead is disposed extends away from the center of

the battery.

024607-02-5134-US 2 Response to Non-Final Office Action

0045



4, (Original) The lithium ion battery of claim 2, wherein the first recess has a length of
1-100 mm less than a length of the positive lead, the first recess has a width of 1-10 mm
larger than a width of the positive lead, the second recess has a length of 1-100 mm less than
alength of the negative lead, and the second recess has a width of 1-10 mm larger than a

width of the negative lead.

5. (Original) The lithium ion battery of claim 1, wherein the first recess has a length of
1-100 mm less than a width of the positive electrode active material layer, and the second
recess has alength of 1-100 mm less than a width of the negative electrode active material

layer.

6. (Original) The lithium ion battery of claim 1, wherein the first recess has a depth of
0.005-0.1 mm larger than a thickness of the positive lead, and the second recess has a depth

of 0.005-0.1 mm larger than a thickness of the negative lead.

7. (Currently Amended) The lithium ion battery of claim 1, wherein a length of a portion
of the positive lead in the first recess is less than a width of a remaining portion of the
positive electrode active material layer from an edge of [[the]] a first insulating glue layer
covering the positive electrode active material layer to an edge of the positive electrode active

material layer opposite to the first recess.

8. (Original) The lithium ion battery of claim 1, wherein a width of a portion of the
positive lead in the first recess is greater than a width of a remaining portion of the first recess

not occupied by the positive lead located on one side of the positive lead.

9. (Currently Amended) The lithium ion battery of claim 1, wherein a surface of the
positive current collector corresponding to the positive lead is covered with anetherfirst a

third insulating glue layer.

10. (Original) The lithium ion battery of claim 1, wherein a top surface of the positive
lead is provided with a first insulating glue layer, a surface of the positive electrode active
material layer corresponding to the second recess is pasted with a second insulating glue
layer, the second insulating glue layer has a width larger than a width of the second recess,

and the second insulating glue layer has a length larger than a length of the second recess.

11. (Currently Amended) A lithium ion battery, comprising:
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a positive electrode, comprising a positive current collector and a positive electrode

active material layer being formed on the positive current collector, wherein the positive

electrode active material layer [[being]] is provided with a first recess accommodating a
positive lead being coupled with the positive current collector;

anegative electrode, comprising a negative current collector and a negative electrode
active material layer being formed on the negative current collector, wherein the negative
electrode active material layer [[being]] is provided with a second recess accommodating a
negative lead being coupled with the negative current collector; and the negative lead is disposed
on a surface of the negative current collector facing away from the center of the battery; and a
portion of the negative current collector where the negative lead is disposed extends towards the
center of the battery;

a separator disposed between the positive electrode and the negative electrode; and

an electrolyte.

12.  (Original) The lithium ion battery of claim 11, wherein a distance between a center of
the first recess and one end of the positive electrode active material layer is 1/4-3/4 of a
length of the positive electrode active material layer, and a distance between a center of the
second recess and one end of the negative electrode active material layer is 1/4-3/4 of a

length of the negative electrode active material layer.

13. (Original) The lithium ion battery of claim 11, wherein the positive lead is disposed on a
surface of the positive current collector facing a center of the battery; and a portion of the positive

current collector where the positive lead is disposed extends away from the center of the battery.

14. (Original) The lithium ion battery of claim 11, wherein the first recess has a length of
1-100mm less than a length of the positive lead, the first recess has a width of 1-10mm larger
than a width of the positive lead, the second recess has a length of 1-1.00mm less than a length of
the negative lead, and the second recess has a width of 1-10mm larger than a width of the

negative lead.

15. (Original) The lithium ion battery of claim 11, wherein the first recess has a length of
1-100mm less than a width of the positive electrode active material layer, and the second
recess has a length of 1-100mm less than a width of the negative electrode active material

layer.
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16. (Original) The lithium ion battery of claim 11, wherein the first recess has a depth of
0.005-0.1mm larger than a thickness of the positive lead, and the second recess has a depth of

0.005-0.1mm larger than a thickness of the negative lead.

17. (Currently Amended) The lithium ion battery of claim 11, wherein a length of a
portion of the positive lead in the first recess is less than a width of a remaining portion of the
positive electrode active material layer from an edge of [[the]] a first insulating glue layer
covering the positive electrode active material layer to an edge of the positive electrode active

material layer opposite to the first recess.

18. (Original) The lithium ion battery of claim 11, wherein a width of a portion of the
positive lead in the first recess is greater than a width of a remaining portion of the first recess

not occupied by the positive lead located on one side of the positive lead.

19. (Currently Amended) The lithium ion battery of claim 11, wherein a first location of a
top surface of the positive lead is provided with a first insulating glue layer; a second location
of a surface of the positive electrode active material layer corresponding to the second recess
is pasted with a second insulating glue layer; and a third location of a surface of the positive
current collector corresponding to the positive lead is covered with anetherfirst a third

insulating glue layer.

20. (Original) The lithium ion battery of claim 19, wherein the second insulating glue
layer has a width larger than a width of the second recess, and the second insulating glue

layer has a length larger than a length of the second recess.
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REMARKS

This amendment responds to the office action mailed August 6, 2024. In the office

action, the Examiner:

® provisionally rejected claim 3 under 35 U.S.C. 101 as claiming the same invention as
that of claim 3 of co-pending U.S. Patent Application No. 18/532,838;

® provisionally rejected claim 1 on the ground of nonstatutory double patenting as
being unpatentable over claim 3 of co-pending Application No. 18/532,838;

® rejected claims 7 and 9 under 35 U.S.C. § 112(b) as being indefinite for failing to
particularly point out and distinctly claim the subject matter;

® rejected claims 1, 3, 8, 11, 13, and 18 under 35 U.S.C. 102(a)(1) as being anticipated
by Sugita et al. (JP 2014-225326, Machine Translation attached);

® rejected claims 6 and 16 under 35 U.S.C. 103 as being unpatentable over Sugita, and
further in view of Park (U.S. Publication No. 2012/0052331);

® rejected claims 9-10 and 19-20 under 35 U.S.C. 103 as being unpatentable over
Sugita, and further in view of Kwak et al. (U.S. Publication No. 2006/0051662); and

® objected to claims 2, 4, 5,7, 12, 14, 15, and 17 as being dependent upon a rejected
base claim, but would be allowable if rewritten in independent form, and if the

corresponding rejections under statutory and non-statutory double patenting and
35 U.S.C. 112(b) are overcome.

INTERVIEW SUMMARY

Applicant’s attorneys thank Examiner Domone for the opportunity to discuss the
application during a telephone interview on November 4, 2024 with Yalei Sun. In the
interview, the Examiner agreed that Sugita fails to teach all the claim features of claim 1 and
the Examiner agreed that the related double patenting rejection of claim 3 should be

withdrawn.

REMARKS CONCERNING CLAIMS

Claims 1, 7. 9, 11, 17 and 19 have been amended.

No new matter has been added.
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With respect to all amendments, Applicant has not dedicated or abandoned any
unclaimed subject matter. Moreover, Applicant has not acquiesced to any characterizations
of the invention, nor any rejections or objections of the claims, made by the Examiner.
Moreover, the Applicant hereby rescinds any prior disclaimer of claim scope, to the extent
they exist, made during the prosecution of this application or made during the prosecution of
any patent or other related patents/applications, and advises the Examiner that any such
previous disclaimers and the cited references that they were made to avoid may need to be
revisited.

After entry of this amendment, the pending claims are: claims 1-20.

REMARKS CONCERNING DOUBLE PATENTING REJECTIONS

L PROVISIONAL REJECTION OF CLAIM 3 UNDER 35 U.S.C. 101 AS CLAIMING THE SAME
INVENTION AS THAT OF CLAIM 3 OF CO-PENDING U.S. PATENT APPLICATION NO.
18/532,838.

IIL. PROVISIONAL REJECTION OF CLAIM 1 ON THE GROUND OF NONSTATUTORY DOUBLE
PATENTING AS BEING UNPATENTABLE OVER CLAIM 3 OF CO-PENDING APPLICATION
No. 18/532,838.

The Applicant respectfully requests that the Examiner reconsider this provisional
nonstatutory double patenting rejection when at least one independent claim of this

application has been allowed or noted as being allowable over the cited references.

REMARKS CONCERNING REJECTIONS UNDER 35 U.S.C. 112

II1. REJECTION OF CLAIMS 7 AND 9 UNDER 35 U.S.C. § 112(B) AS BEING INDEFINITE FOR
FAILING TO PARTICULARLY POINT OUT AND DISTINCTLY CLAIM THE SUBJECT
MATTER.

Claims 7, 9. 17 and 19 have been amended to cure the indefiniteness of the original
claims 7, 9, 17 and 19. Therefore, the Applicant respectfully submits that the rejection of

claims 7 and 9 should be withdrawn.

REMARKS CONCERNING REJECTIONS UNDER 35 U.S.C. 102

IV.  REJECTION OF CLAIMS 1,3, 8, 11, 13, AND 18 UNDER 35 U.S.C. 102(A)(1) AS BEING
ANTICIPATED BY SUGITA.

Claim 1 recites, among others, that:
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a negative electrode comprising a negative current collector
and a negative electrode active material layer containing graphite
or silicon, wherein the negative electrode active material layer is
formed on the negative current collector, the negative electrode
active material layer being provided with a second recess
accommodating a negative lead being coupled with the negative
current collector; and the negative lead is disposed on a surface of
the negative current collector facing away from the center of the
battery; and a portion of the negative current collector where
the negative lead is disposed extends towards the center of the
battery;

Emphasis Added.

In the office action (p. 5), the Examiner states as follows:

0017]) being coupled with the negative current collector ([Figures 1, 2 and 12, 0029]); and the negative

lead is disposed on a surface of the negative current collector facing away from the center of the battery

and a portion of the negative current collector where the negative lead is disposed extends towards the

center of thebattery {thickness direction.of current collector expased portion extends towards

As noted above in the phone interview summary, the Examiner agrees that Sugita fails to
teach at least the highlighted claim features above. For reference, FIG. 1 of Sugita is reproduced
below with highlights. Note that FIG. 1 is the only figure that depicts a complete battery in the
finished shape. But it is not clear that this battery depicted in FIG. 1 of Sugita has a jellyroll-type

battery cell like the one depicted in FIG. 5A of the present application.
§=00]
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12

-

-J4 - 4

o \\_2:?4
!

S—
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Moreover, as highlighted above in FIG. 1 of Sugita, there is an active substance layer on the
other side of the negative current collector opposite to the negative tab 6, which prevents the negative
current collector from “extend[ing] towards the center of the battery” as required by the pending claim

1 and supported by FIG. 5C of the present application with highlights (reproduced below).

T T 2

i

FIG. 5C

In view of the above, the Applicant respectfully submits that claim 1 and its dependent claims
3 and 8 are not anticipated by Sugita. Because claim 11 recites the same claim feature required above,

claims 11 and its dependent claims 13 and 18 are also not anticipated by Sugita.

REMARKS CONCERNING REJECTIONS UNDER 35 U.S.C. 103

V. REJECTION OF CLAIMS 6 AND 16 UNDER 35 U.S.C. 103 AS BEING UNPATENTABLE
OVER SUGITA, AND FURTHER IN VIEW OF PARK.

VL. REJECTION OF CLAIMS 9-10 AND 19-20 UNDER 35 U.S.C. 103 AS BEING
UNPATENTABLE OVER SUGITA, AND FURTHER IN VIEW OF KWAK.

Claims 6, 9-10, 16 and 19-20 are ultimately dependent from claims 1 and 11,
respectively. Park teaches a battery pack including a connection circuit board. But Park is
silent about the structure and location of the conductive lead within the battery pack. Kwak

“relates to an electrode assembly that prevents the separator from contracting due to heat that
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is generated near the electrode tab during overcharging or over-discharging™. (J0003]) Nor
does Kwak cure the deficiency of Sugita or Park. For example, the second electrode tab 136
as depicted in Kwak is not located within a recess formed in the second electrode coated

portion 134. Rather, it is formed on the second electrode collector 132 directly.

Therefore, claims 6, 9-10, 16 and 19-20 are further patentable over the cited

references.

REMARKS CONCERNING ALLOWABLE SUBJECT MATTER

VII.  OBJECTION TO CLAIMS 2, 4,5, 7,12, 14, 15, AND 17 AS BEING DEPENDENT UPON A
REJECTED BASE CLAIM, BUT WOULD BE ALLOWABLE IF REWRITTEN IN INDEPENDENT
FORM, AND IF THE CORRESPONDING REJECTIONS UNDER STATUTORY AND NON-
STATUTORY DOUBLE PATENTING AND 35 U.S.C. 112(B) ARE OVERCOME.,

The Applicant thanks the Examiner for indicating that claims 2, 4, 5, 7, 12, 14, 15,
and 17 would be allowable if rewritten in independent form. Because claims 2, 4, 5, 7, 12, 14,
15, and 17 are dependent from claims 1 and 11, respectively, they are therefore further

patentable for at least the same reasons above in connection with claims 1 and 11.
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CONCLUDING REMARKS

By responding in the foregoing remarks only to particular positions asserted by the
examiner, the Applicant does not necessarily acquiesce in other positions that have not been
explicitly addressed. In addition, the Applicant’s arguments for the patentability of a claim
should not be understood as implying that no other reasons for the patentability of that claim

exist.

In light of the above amendments and remarks, the Applicant respectfully requests
that the Examiner reconsider this application with a view towards allowance. The Examiner
is invited to call the undersigned attorney at (650) 843-7558, if a telephone call could help

resolve any remaining items.

Respectfully submitted,

Date: November 5, 2024 /Yalei Sun/ 57,765
Yalei Sun (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-7558
E-mail: yaler sun@morganiewis.com
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Application/Control Number: 18/532,841 Page 2
Art Unit: 1725

DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.

Double Patenting

A rejection based on double patenting of the “same invention” type finds its support in the
language of 35 U.S.C. 101 which states that “whoever invents or discovers any new and useful process...
may obtain a patent therefor...” (Emphasis added). Thus, the term “same invention,” in this context,
means an invention drawn to identical subject matter. See Miller v. Eagle Mfg. Co., 151 U.S. 186 (1894);
Inre Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Ockert, 245 F.2d 467, 114 USPQ 330
(CCPA 1957).

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by canceling or
amending the claims that are directed to the same invention so they are no longer coextensive in scope.
The filing of a terminal disclaimer cannot overcome a double patenting rejection based upon 35 U.S.C.
101.

Claim 3 provisionally rejected under 35 U.S.C. 101 as claiming the same invention as that
of claim 3 of copending Application No. 18/532,838 (reference application). This is a provisional
statutory double patenting rejection since the claims directed to the same invention have not in factbeen
patented.

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise
extension ofthe “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejectionis appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been obvious over, the
reference claim(s). See, e.qg., Inre Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); Inre
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645
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(Fed. Cir. 1985); In re Van Orum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d
438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to
overcome an actual or provisional rejection based on nonstatutory double patenting provided the
reference application or patent either is shown to be commonly owned with the examined application, or
claims an invention made as a result of activities undertaken within the scope of a joint research
agreement. See MPEP § 717.02 for applications subject to examination under the firstinventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject
to examination under the first inventor to file provisions of the AIA. A terminal disclaimer must be signed
in compliance with 37 CFR 1.321(b).

The filing of a terminal disclaimer by itself is not a complete reply to a nonstatutory double
patenting (NSDP) rejection. A complete reply requires that the terminal disclaimer be accompanied by a
reply requesting reconsideration of the prior Office action. Even where the NSDP rejection is provisional
the reply must be complete. See MPEP § 804, subsection I.B.1. For a reply to a non-final Office action,
see 37 CFR 1.111(a). For a reply to final Office action, see 37 CFR 1.113(c). A request for
reconsideration while not provided forin 37 CFR 1.113(c) may be filed after final for consideration. See
MPEP §§ 706.07(e) and 714.13.

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit
www. uspto.gov/patent/patents-forms. The actual filing date of the application in which the form is filed
determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
web-based eTerminal Disclaimer may befilled out completely online using web-screens. AneTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, refer to www.uspto.gov/patents/apply/applying-
online/eterminal-disclaimer.

Claim 1 provisionally rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 3 of copending Application No. 18/532,838 (reference application).
Although the claims at issue are notidentical, they are not patentably distinct from each other because

the reference claim contains all of the limitations of claim 1.
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This is a provisional nonstatutory double patenting rejection because the patentably indistinct

claims have not in fact been patented.

Claim Rejections -35USC § 112
The following is a quotationof 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims

particularly pointing out and distinctly claiming the subject matter which the inventor or a
joint inventor regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and

distinctly claiming the subject matter which the applicant regards as his invention.

Claims 7 and 9 rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph,
as being indefinite for failing to particularly point out and distinctly claim the subject matter which the
inventor or a joint inventor (or for applications subject to pre-AlA 35 U.S.C. 112, the applicant), regards as
the invention.

Claim 7 recites the limitation "the first insulating glue layer" in line 3. There is insufficient
antecedent basis for this limitation in the claim.

Claim 9 recites the limitation "another first insulating glue layer” in line 2. There is insufficient

antecedent basis for this limitation in the claim.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis
(i.e., changing from AlA to pre-AlA) for the rejection will not be considered a new ground of rejection if the
prior art relied upon, and the rationale supporting the rejection, would be the same under either status.
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for
the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
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(a)(1) the claimed invention was patented, described in a printed publication, or in public
use, on sale, or otherwise available to the public before the effective filing date of the
claimed invention.

Claims 1, 3, 8, 11, 13, 18 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Sugita et al. (JP2014-225326 (see attached Machine Translation)).

Considering Claims 1 and 11, Sugita discloses a lithium-ion battery (lithiumion battery [0016]),
comprising:

a positive electrode comprising a positive current collector and a positive electrode active material
layer (positive electrode plate 1 having a positive electrode current collector (foil collector) with a positive
electrode active material layer [0012, 0029, Figure 1]) containing lithium cobalt oxide (lithium cobalt oxide
[00486]), the positive electrode active material layer is formed on the positive current collector (formed on
both sides of foil collector [0012, 0029, Figure 1]), the positive electrode active materiallayer is provided
with a first recess accommodating a positive lead (positive electrode lead collector 5 [0029, Figure 1]
disposed in recess (exposed portion doesn't have active material, so the area is thinner and it’s classified
as arecess [Figures 5 and 11, 0017]) being coupled with the positive current collector ([Figures 1, 5, 11,
0029]);

a negative electrode comprising a negative current collector and a negative electrode active
material layer (negative electrode plate 2 having a negative electrode current collector (foil collector) with
a negative active material layer [0012, 0029, Figure 1]) containing graphite or silicon ([0055, 0056)), the
negative electrode active material layer is formed on the negative current collector (formed on foil [0029]),
the negative electrode active material layer being provided with a second recess accommodating a
negative lead (negative electrode lead collector 6 [0029, Figure 1] disposed in recess (exposed portion
doesn’t have active material, so the area is thinner and it’s classified as a recess [Figures 2 and 12,
0017]) being coupled with the negative current collector ([Figures 1, 2 and 12, 0029]); and the negative
lead is disposed on a surface of the negative current collector facing away from the center of the battery
(lead is on end of wound surface that faces away from the center of the battery [Figures 1, 2 and 12]);
and a portion of the negative current collector where the negative lead is disposed extends towards the

center of the battery (thickness direction of current collector exposed portion extends towards
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a separator disposed between the positive electrode and the negative electrode (separator 3
interposed between [0067, Figure 1]); and

an electrolyte ([0069]).

Considering Claims 3 and 13, Sugita discloses that the positive lead is disposed on a surface of
the positive current collector facing a center of the battery (lead is on middle of wound surface that faces
center of battery [Figures 1, 5 and 11); a portion of the positive current collector where the positive lead is
disposed extends away from the center of the battery (portion of current collector extends away from
center in length of lead direction [Figure 11]).

Considering Claims 8 and 18, Sugita discloses that a width of a portion of the positive lead in
the first recess is greater than a width of a remaining portion of the first recess not occupied by the
positive lead located on one side of the positive lead (width wider than remaining portions [Figures 5 and

12]).

Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis
(i.e., changing from AIA to pre-AlA) for the rejection will not be considered a new ground of rejection if the
prior art relied upon, and the rationale supporting the rejection, would be the same under either status.
The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between
the claimed invention and the prior art are such that the claimed invention as a whole
would have been obvious before the effective filing date of the claimed invention to a
person having ordinary skillin the art to which the claimed invention pertains.
Patentability shall not be negated by the manner in which the invention was made.

The factual inquiries for establishing a background for determining obviousness under 35 U.S.C.
103 are summarized as follows:
1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.
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3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.

This application currently names joint inventors. In co nsidering patentability of the claims the
examiner presumes that the subject matter of the various claims was commonly owned as of the effective
filing date of the claimed invention(s) absent any evidence to the contrary. Applicantis advised of the
obligation under 37 CFR 1.56 to point out the inventor and effective filing dates of each claim that was not
commonly owned as of the effective filing date of the later invention in order for the examiner to consider
the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art against the later
invention.

Claims 6 and 16 are rejected under 35 U.S.C. 103 as being unpatentable over Sugita et al.
(JP2014-225326 (see attached Machine Translation)) and further in view of Park (PGPub
2012/0052331).

Considering Claims 6 and 16, Sugita discloses that the positive plate has a width of 58 mm and
alength of 630 mm [0080]. However, Sugita is silent to a first recess depth of 0.005 — 0.1 mm larger than
a thickness of the positive lead, and the second recess has a depth of 0.005 — 0.1 mm larger than a
thickness of the negative lead.

Park discloses a battery pack comprising a conductive lead with a solder connection [Abstract].
For the conductive lead, the accompanying recess has a constant width and a depth that is set such that
it does not extend beyond a bottom portion so that the solder inserted does not flow out [0084].
Therefore, optimizing the recess depth to accommodate the lead and inserted solder such that it does not
flow out [0084] and coming up with a first recess depth of 0.005 — 0.1 mm larger than a thickness of the
positive lead, and the second recess has a depth of 0.005 — 0.1 mm larger than a thickness of the
negative lead in combination with the teachings of Sugita would have been obvious to a person of
ordinary skillin the art.

Claims 9-10 and 19-20 are rejected under 35 U.S.C. 103 as being unpatentable over Sugita
et al. (JP2014-225326 (see attached Machine Translation)) and further in view of Kwak et al.

(PGPub 2006/0051662).
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Considering Claims 9-10 and 19-20, Sugita is silent to insulating glue layers.

Kwak discloses an electrode assembly that is adapted to prevent the separator from contracting
due to heat that is generated near the electrode tab during overcharging, over-discharging, or in the case
of aninternal short circuit [Abstract]. An insulation tape may be coupled with the separator in a position
facing the first electrode plate uncoated portion corresponding to the position of the first electrode tab
[0041]. The insulation tape is wider than the tab and has a length larger than a length of the second
recess [Figures 3 and 4]. Such a configuration prevents the heat that is generated from the first electrode
tab portion from being directly transferred to the separator [0041].

It would have been obvious to a person of ordinary skill in the art before the effective filing date of
the claimed invention to combine the electrode assembly of Sugita with the insulation tape layers of Kwak
in order to prevent heat that is generated from the first electrode tab portion from being directly

transferred to the separator [0041], and thus prevent separator contraction [Abstract].

Allowable Subject Matter

Claims 2, 4,5, 7,12, 14, 15, 17 objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the base claim and
any intervening claims, and if the corresponding rejections under statutory and non-statutory double
patenting and 35 U.S.C. 112(b) are overcome.

The following is a statement of reasons for the indication of allowable subject matter:

Considering Claims 2 and 12, Sugita discloses that a distance between a center of the first
recess and one end of the positive electrode active materiallayer is V2 - % of a length of the positive
electrode active material (first recess tab 12 is located within range of 3/4L from innermost mixture end
[0038, Figures 5 and 11]). However, when the tab and recess 6 reads on the claim to face away fromthe
center of the battery [Figure 12], the center of the second recess cannot be within V4 - %4 of a length of the
positive electrode active material from one end as required by the claims [Figure 12].

Considering Claims 5 and 15, Sugita discloses that the positive plate has a width of 58 mm and

a length of 630 mm [0080]. However, the length of the recesses correspond exactly to the width of the
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positive electrode active material layer as it's an entire exposed region [Figures 5, 11, 12], so there is no
suggestion or motivation for the length to be 1 — 100 mm less than the width as required by the claims.
Considering Claims 7 and 17, the combined teachings of Sugita and Kwak are as applied in
claim 9. Kwak discloses that the insulation tape is made large to prevent the heat that is generated from
the first electrode tab portion from being directly transferred to the separator [0041, Figures 3 and 4].
There is no teaching or suggestion of the edge dimensions, nor of a length of a portion of the positive
lead being less than a width of a remaining portion of the positive electrode active material from an edge
of the first insulating glue layer covering the positive electrode active material layer to an edge of the
positive electrode active material layer opposite to the first recess as required by the claims. Even when
combined, portion of lead would be longer as length corresponds to most of the positive layer width as

depicted [Figures 5 and 11].

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to CHRISTOPHER P DOMONE whose telephone number is (571)270-7582. The examiner
can normally be reached M-F 8:00-4:30 PM.

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.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Basia Ridley can bereached on (571)272-1453. 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 questions,

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
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from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/CHRISTOPHER P DOMONE/
Primary Patent Examiner
Art Unit 1725
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23) JP 2014-225326 A 2014.12.4

I b R—YDFE

(T2)FAE W A
AEUHFHERAFME 1 0 0 6 & 73V oy 7R EHR
(T2)3%H7%E vy 2
KERFFIEFAFEFTE 1 0 0 6&H 23V =y 2SR
F2—L(5%) 5H029 AJ12 AKO3 AL0O2 ALO6 ALO7 ALIL AL12Z AMO3 AMOS AMO7
AM16 BJO2 BJ14 CJO7 DJ02 DJOS DJO7 EJOL HJO4 HJ12
5H043 AAD4 BA17 CAO3 CA12 DAO3 FAO6 EA09 GAZ4 JA11D JALZE
KAOSE KAOSE LAZIE
5HO50 AAl5 BA15 BA16 BAL7 CAO8 CAO9 (BO2 (BO7 CBOS CBII
CB12 DAO7 DAOS DA20 EAID EA24 EA27T EA28 FAOS GAOY
HAQ4 HA12
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 1 177746755 (US-PGPUB; USPAT) |OR ON ON 2023/09/01
09:19 AM

L2 31 H01M50/538,536,593,5 [(US-PGPUB; USPAT; |OR ON ON 2023/09/01
95,59.cpc. AND glue FIT (AU, AP, AT, BE, 10:46 AM
NEAR (layer OR BG, BR, BY, CA, CH,
coating) WITH (groove |CN, CS, CU, CZ, DD,

OR recess OR DE, DK, EA, EE, EP,

recessed OR ES, Fl, FR, GB, HR,

depression) HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); EPO; JPO;
DERWENT)

L3 54 H01M50/538,536,593,5 [(US-PGPUB; USPAT; |OR ON ON 2023/09/01
95,59.cpc. AND glue FIT (AU, AP, AT, BE, 10:49 AM
WITH insulat$8 WITH |BG, BR, BY, CA, CH,

(groove OR recess OR |CN, CS, CU, CZ, DD,

recessed OR DE, DK, EA, EE, EP,

depression) ES, Fl, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); EPO; JPO;
DERWENT)

L4 5 (Ningde NEAR (US-PGPUB; USPAT) |OR ON ON 2023/09/01
Amperex) AND 11:32 AM
glue.cim. WITH
insulat$8.clm. WITH
(groove OR recess OR
recessed OR
depression).cim.

L5 5 (Tao NEAR Tao).in. (US-PGPUB; USPAT) |OR ON ON 2023/09/01
AND glue.cim. WITH 11:32 AM
insulat$8.clm. WITH
(groove OR recess OR
recessed OR
depression).cim.

L6 4 (Ming NEAR liang (US-PGPUB; USPAT) |OR ON ON 2023/09/01
NEAR Mo).in. AND 11:33 AM
glue.cim. WITH
insulat$8.cim. WITH
(groove OR recess OR
recessed OR

08/01/2024 01:30:32 PM Page1of 5
Workspace: 17746755 CD
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L7

L8

L9

L10

L11

L12

40

depression).cim.

(Ningde NEAR
Amperex) AND
glue.cim. WITH
insulat$8.clm. WITH
(groove OR recess OR
recessed OR
depression).clm.

(Ningde NEAR
Amperex) AND
battery.cim. AND
(groove OR recess OR
recessed OR
depression).cim. AND
lead.clm. AND
fac$9.clm. WITH
away.clm.

(Ningde NEAR
Amperex) AND
battery.cim. AND
(groove OR recess OR
recessed OR
depression).clm. AND
lead.clm.

18/5632838

("5478668" "6551143"
"20070122714"
"20010036574"
"20090035638"
"20140120417"
"20060051662").pn.

(Artificial Intelligence)
More like doc:
US-20240113323-A1

Text:
(US-20240113324-A1
OR US-10541441-B2
OR US-11923498-B2
OR US-20180366775-
A1 OR US-
20150207111-A1 OR
US-20220278360-A1
OR US-20210384548-
A1 OR CN-203733894-
U OR CN-112582583-A
OR CN-114583288-A
OR JP-2019169652-A
OR KR-101489993-B1
OR WO-2017113999-
A1 OR JP-7130920-B2
OR CN-110429328-B
OR W0-2023082181-
A1 OR US-
20100285370-A1 OR
CN-115380411-A OR

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8I, 8K,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT,;
IBM_TDB)

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2024/07/01
05:06 AM

2024/07/01
05:09 AM

2024/07/01
05:09 AM

2024/07/12
04:32 PM

2024/07/12
04:34 PM

2024/07/12
05:21 PM

08/01/2024 01:30:32 PM
Workspace: 17746755
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JP-2011134685-A OR
KR-20230165235-
A).did.
L13 4 H01M50/538,536,593,5 [(US-PGPUB; USPAT; [OR ON ON 2024/07/26
95,59.cpc. AND (groove |FIT (AP, AT, AU, BE, 09:18 PM
ORrecess OR BG, BR, BY, CA, CH,
recessed OR CN, Cs, CU, CZ, DD,
depression OR DE, DK, EA, EE, EP,
exposed) WITH lead ES, FI, FR, GB, HR,
SAME2 fac$9 NEAR HU, ID, IE, IL, IS, IT,
away SAME2 fac$9 JP, KR, LT, LU, LV,
NEAR2(toward OR MA, MC, MD, MY, NL,
center) NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); EPO; JPO;
DERWENT)
L14 3868 H01M50/538,536,593,5 | (US-PGPUB; USPAT; |[OR ON ON 2024/07/26
95,59.cpc. AND (groove |FIT (AP, AT, AU, BE, 09:19 PM
ORrecess OR BG, BR, BY, CA, CH,
recessed OR CN, CS, CU, Cz, DD,
depression OR DE, DK, EA, EE, EP,
exposed) WITH lead ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); EPO; JPO;
DERWENT)
L15 47 H01M50/538,536,593,5 | (US-PGPUB; USPAT; [(OR ON ON 2024/07/29
95,59.cpc. AND lead FIT (AP, AT, AU, BE, 03:42 PM
WITH depth WITH BG, BR, BY, CA, CH,
recess CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); EPO; JPO;
DERWENT)
L16 3 ("9246162" (US-PGPUB; USPAT) |OR ON ON 2024/07/29
"20190386294" 09:15 PM
"20210070630").pn.
L17 2 ("20220371911" (US-PGPUB; USPAT) |OR ON ON 2024/07/29
"20190385294").pn. 10:01 PM
L18 2 ("20220371911" (US-PGPUB; USPAT) |OR ON ON 2024/07/29
"20190386294").pn. 10:01 PM
08/01/2024 01:30:32 PM Page3of 5
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L19 2 ("20140120417" (US-PGPUB; USPAT) |OR ON ON 2024/07/31
"20060051662").pn. 01:48 PM

L20 1 ("20120052331").pn. (US-PGPUB; USPAT) |OR ON ON 2024/07/31

03:59 PM

L21 84 H01M50/538,536,593,5 [(US-PGPUB; USPAT; |OR ON ON 2024/08/01
95,59.cpc. AND FIT (AP, AT, AU, BE, 09:53 AM
insulation NEAR (tape |BG, BR, BY, CA, CH,

OR glue) WITH (recess [CN, CS, CU, CZ, DD,

OR recessed OR depth [DE, DK, EA, EE, EP,

OR exposed) ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); EPO; JPO;
DERWENT)

L22 4 H01M50/538,536,593,5 [(US-PGPUB; USPAT; [OR ON ON 2024/08/01
95,59.cpc. AND FIT (AP, AT, AU, BE, 09:53 AM
insulation NEAR (tape |BG, BR, BY, CA, CH,

OR glue) WITH (recess [CN, CS, CU, CZ, DD,
OR recessed OR depth |DE, DK, EA, EE, EP,
OR exposed) WITH ES, FI, FR, GB, HR,
width HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); EPO; JPO;
DERWENT)
L23 1 18/532841 (US-PGPUB; USPAT) |OR ON ON 2024/08/01
11:53 AM

L24 41 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2024/08/01
More like doc: USOCR; FIT (AU, AP, 11:53 AM
US-20240113324-A1 AT, BE, BG, BR, BY,

Text: CA, CH, CN, CS, CU,
(US-20240113323-A1 |CZ, DD, DE, DK, EA,
OR US-10541441-B2 EE, EP, ES, FI, FR, GB,
OR US-11923498-B2 HR, HU, ID, IE, IL, IS,
OR US-20180366775- |IT,JP, KR, LT, LU, LV,
A1 OR US- MA, OA, RU, SU, WO,
20150207111-A1 OR MC, MD, MY, NL, NO,
US-20220278360-A1 NZ, PH, PL, PT, RO,
OR US-20210384548- |RS, SE, SG, SI, SK,
A1 OR CN-112582583- [TH, TN, TR, TW, UA,
A OR JP-2014045001- [VN); FPRS; EPO;
A OR CN-114583288-A |JPO; DERWENT;
OR JP-2019169652-A [IBM_TDB)
OR JP-2019145723-A
OR KR-101489993-B1
OR WO-2017113999-
A1 OR CN-110429328-

08/01/2024 01:30:32 PM Page 4 of 5
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L25

L26

L27

B OR WO0-2023082181-
A1 OR US-
20100285370-A1 OR
CN-115380411-A OR
JP-2011134685-A OR
KR-20230165235-
A).did.

(Tao NEAR Tao).in.
AND glue.clm. WITH
insulat$8.clm. WITH
(groove OR recess OR
recessed OR
depression).clm.

(Ming NEAR liang
NEAR Mo).in. AND
glue.cim. WITH
insulat$8.clm. WITH
(groove OR recess OR
recessed OR
depression).cim.

(Ningde NEAR
Amperex) AND
glue.cim. WITH
insulat$8.clm. WITH
(groove OR recess OR
recessed OR

depression).cim.

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2024/08/01
01:30 PM

2024/08/01
01:30 PM

2024/08/01
01:30 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

[Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1

4

(lithium OR Li).clm.
NEAR?2 (battery OR
cell).cim. AND glue.cim.
WITH insulat$8.clm.
WITH (groove OR
recess OR recessed
OR depression).cim.
AND layer.clm.

(US-PGPUB; USPAT)

OR

ON

ON

2023/09/01
02:29 PM

08/01/2024 01:30:32 PM
Workspace: 17746755
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3/26/24, 7:40 PM Espacenet — search results

N
-
BURR)

. =

i
N&\\\\\%&&@@@ Espacenet

CN1083524928 THRERHEE

Applicants, TEEEERISERLAE

Inventors: SRESEE BXN AESE R IRIES

Classifications:

PG HOTMS0/536; HOTMBQ/838; HOTMBU/S43; HOTME/13; HOTMBO/5831;
CRC HOTM10/040% (EPUS); HOTM10/0431 (EPUS); HOTM1D/0528 (EPUS); HOTM10/0885 (US);

HOTMI0/0587 (EPUS) HOTMBO/E28 (EPUS), HOTMSN/E36 (BPUS); HMMEW/E3E (EPUSY
HOMM2220/20 (EP US); YOREBDMD (EP); YO2ZP7U/50 (EP);

Priorifies: ON2015088638W 2015-08-31

Application: CN201580082768A-2015-08-31

Publication: CN1083524928-2021-08-31

Published as: CNT083524824; CN108352402B;US11320358282; US2018190863A1; US2022328341A1; WO2D1T038748A1

TORERRBERES
Abstract

FRPERH TR OREET, DORBesSEEERR A, ERRE. B, SRELRRRER, TREMHETE R
HRGEETERR, B, ERREEE. [BRREETE. R Rng. IBNREHETIE, ORuREEE
. IR e, IR R, B R, IR EEIG, R E A, R, R
WAEETVE, F-RERER. BUREEER. S-RERERTELIRE T REERESTE. FREEITURRIbEE
SR RIFEREIIOREEET, RO E DR ERTR AR, ARSI ST RN IIRE DR e
BE.

]

https://worldwide.espacenet.com/patent/search/family/058186517/publication/CN108352492B?q=pn%3DCN108352492B mn
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108352492 B

CN

(19) shte A R HFEE R 518 45
(12) %BHE 7|

(10) B AES (N 108352492 5
(45) IS H 2021, 08, 31

@1 BRIES 201580082766. 1 (74) FRURTRHLM LSBT KL B R
(22) BIEH 2015.08.31 . 'ﬁtlré/j:%} 11409
RIBA mifhlR 77l

(65) RI—HBIENE L HRIXE S

ERIEATE O 108352492 A SORLLEME
HOM 4/13 (2010.01)
@3) FIEAAE 2018.07.31 HOW 50/531(2021.01)
(85) PCTEIFRERIFHABERMEH (56) IFEE T
2018.02.28 N 203733894 U,2014.07.23
(86) PCT EPR BRIF A R IB BB (N 202423456 U,2012.09.05
PCT/CN2015/088638 2015.08.31 CN 201336332 ¥,2009.10.28

CN 202373667 U,2012.08.08
CN 1805183 A,2006.07.19
CN 202839841 U,2013.03.27

(87) PCTEFF BRIRHI X R 24
§02017/035749 ZH 2017.03.09

(79) BRI W AR A = (N 204538109 U.2015.08.05
354 S e e St T A B D T v Al
MEAE 352100 FREATT BT ALK RN TR ON 202495523 V,2012.10.17
HBEELS CN 203574050 U,2014.04.30
72) ZRAA FEEEEE B (6 R JP 2000323135 A,2000.11.24
U FER B

BORPESR 200 DERIHR0 B EI6 T

(54) & BR &R
SRR Y R
(67) =
AR HRAE T e TR E Y TR R

S BT R J SRR - BR80T el
HCL BB — oo es R g il Rt
TAEF & LU PR B AR BB
THPLHLRG BE AR A BLUTL AL | B AR B (2R AL
g« BARR AR B RE RN  BHAR AR 1 (& SmAll i Bk
R T AR AR B A i e LA B B AR B2 )
B S AR LA LA B B CLE R L B
S SR R R IR ANE PR Ry Y ot N e
JRETR R 55— B AR LA L O I O

S ) R B 0 B 2 o
AR B T AT R R A B 40
SN 2 A A
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Wﬁ%Mﬁﬁ@%:
R SCR T, AR 9 TR 5 - SRR IR ELS M TR B RN B
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SOMRFEBUCR] B R 2P IR R B i S, BRI AE T AR 5 R PR, B

R R BIARSRRAR, Frd 5 P A B AR A, BT IR B - R R B AR AR -, BT
AR E 2 TR A S A AR A 2 TR, PR 35—l S T R B AN M A T

EIRLY: WﬁﬁWWMHW%éﬁm%ﬁ%ﬁmW%ﬁwImtﬁ”ﬂﬁ%mwﬁﬁ
FIrad 38 AR B B A AR B A 5 R A A AR A B AR ES A TR A TR R
P B AR AR ke 1

A AR5 BUR] B AR 3 B ) 2 vk v S AR AR T, i iR il e B e e
s

5 HRIRAURIE R 3 AT IR I = v e vl e %, AR TR T,

ISR 5 A K 1), TR 55— S 1 B9 T il 30— W E S 2 TR & 1
0.9~1.2f%;

T FTAA BF R 5 FE D5 1), A 20— W Sl 10 % 8 DM T3 5 A0 i 25 [ A 5% FE 1Y
0.2~0.8%%.,
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mﬂwﬂfﬁMJWLm RIAERVEILIE BV
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FITIR vk AR T ER ST B AR B Sy o A BT R B AR B T

SR B BR TR R B A, B IR T Tk 5 — 2B 4 ey L ik B 4
Sl oty LA R IR 2 A R A N MU A SR R

9 HLHRACR ] BER 6 BT (1) R A s, SRR AR T,

FIO s BB Fr G0 o [ AR T SsF L3 ks ISP e 5 o} T A o S P o BH AR, BT R B AT
[l nﬂ L5 BT A (9 R A ST 7 T T St 15 L P B AR SRR AR R

BT TR e R S RS B U AR g AT, A T R B AR

10. ’F&'ﬁzﬂw}‘:ﬁ%) A R AR S, FHETE T TR S — A e BTIR B A
25 Ty LA KBTI S5 U0 248 25 By N FA T 46 23 R 7 o
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ON 108352492 B W OB B 1/11 7

TR EE R

RS
(00011 2% I e R PRV U U6 b R 5

HERAK

(00021 Rl O IR —F0) 78R 77 i RO AR S 4 RS UK L
LA B A 6 A A T 0 N P o R S P05 e 2 1 1o B A 8T S, o P 7 F,
A 22 A PR RE L BE R DR AP Y 1 R R

[0003]  H i A AR AER A BT MIRY R Al BRI R Y AT B THRE
BRI L (BB B iZ 2R B e T G I B A AR R SR A SE LYY L X 4
B I S5 B AR M By R 28 T BSOK S OB AR/ Y 2 7 A B s s OF BT L
H O Ve 1R 2 250 R A A A B 0 22 51 R PR o e o LB 4, 3 R I 251
BRIRAR E S IR SR T, AN Kb BRI A R TR o) o ol S ) 4 A S TR
T B B IRR A A AR B R TR e R A R e A b 5 S R AR
177 1 = 0 ) 2 8 S L, RT3 A4 S TN, %3 5T P AT S B RE B T AR R

ERAE
(00041 M5 3 BHHEAR R AR AR fa) 8L AR W H AL TR AR R A, JRREAT
P vy ok A Vb LR B R TR ) B I s VR R R R R A PN L AR VKRR T LR
Gt
[0005] A ZHAIY 55— B AL TRt — M iR it il S 5 8 RS0, FLRR b it
R ESE SRR Y RGN R R, R DI A s ] PR (R P R I A P A, R g )

Fr [ R T R S R B N 2 PR RE

(00061 g 7 SEBL LR H AR5 D7 T AR T b R S, FOR IS PR AR
Fr S BEBRRR L S BRARAR Fr BB B AR s v e

(00071 BB A B0 4T « BHBMARIRTA s LA BMURE A 2 B AE SR BB IR A 1 4 T

(00081  [IHRMR Y ELHE - WA SR IAT 1Ak s DA R BIARE b, 18 S5 1 B AR B it A (¥ R 1

(00091 i 9 15 180 S5 T BEURR AR v AT B AR F 2 [

(00101 BHARAR Py T2 A « AR BRI, T 3508 DA B AR SR A4 i Jd 0/ BRSO Yy , B AR
AR EL S T PH AR AR RSO RS VA e o T2 7 B R A TR b oy B A B A

(00111 BTARRR P TR IS = DRI G AT 2 LR 5 7 7] e B 0 Ay J 0 PRI JBE e T AR
PR T AR FLSC 2 (R A O ol e T B L s T RS Al T A S

[0012]  FHARAR BT 5« FHBR R Ui 1, A7 75 FERROB S0 AR £ 0 25 HL 53 5 B
AR

(00131 PHARAR Fr e J0E AT« AR P AR Dk 10, 7 T BT AR A B S0 IV R ity el 2 L 5 7 1)
et o

(0014]  AKHIHGH 2 BRI T -
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ON 108352492 B W OB B 2/11 T

[0015] ARl AR WK e s r s b H AR AR R0 T B AR AR VA TR, ) AR A B
U T P AR FR AT A M IRY L R 17 el R S Y RS T T B AR M B DD T
5 2 I PR, TS T A1 T RS A o S 0 2 F AT T2 k) 26 0, () b B AR ) 482
PV 171 B8 R B AR ER ST TR T Rt AR o A 250 7 £ SRR P BT SB R, 4 AL
U s O r LR OR 2 PR AT BRI g D B R T DN R e R R S Y 22
Eog LT

=l BR

(00161 P19 WK VR i B R R R I A A s I

(00171 2794 R M 00 el i e S O BHAR AR S e HR 3 P R B P I ()
BB B AR R e LB B () AT ) s PSRy AR AR I

(00181 P39 A W I1) 0k R b rk B 1) BB A P S5 AR AR S R i B S B () 9
R SR AR e 0 LA 18 (o) S (e s AR A g AR I

[0019] URASR T K I AR VIR R B P () PR ARAR P 420

(00201 P54 WA ) o st R SR A R B AR B (a) D PR R L B ()
FBRRAR P s B

(0021 W6 B B AR Z R b R R RS B R () N BHARRR B L 1
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CN202422458U Device for round-comering pole piece
Applicants: YIYANG KELIYUAN BATTERY COLTD
Inventors: ZHENGKUN WAN,LIN FENG YOUYUN FAN SHUSHENG YANG, JUNWE! GAQ JANMING ZHOU
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Priorities: CN201220032103U 2012-02-01
Application; CN201220032103U-2012-02-01
Publication: CN202423458U-2012-00-05
Fublished as: CN202423456U

Device for round-cornering pole piece
Absiract

The utility model provides a device for round-cornering a pole piecs, which comprises a punching machine, at least one upper
shear mouth, at least two lower shear mouths and at least two positioning plate parts; the central position of a platform of the
cubic upper shesar mouth is provided with a hollow oylinder mouth, the cylinder mouth is connecled with the punching machine,
one of more corners of the platform are respectively providad with hollow arc bodies, the center on 8 platform of sach
rectangular lower shear mouth is provided with a hallow cylindar mouth, sach lower shear mouth is fixedly connected with a
working board of the punching machine through a fixad piece via the cylinder mouth, one or more corners of the working board
are ground into a solid arc bady, and the positioning plates are amanged on the position to be tangential to the solid arc badies of
the lower shear mouths; and the upper shear mouth plalform is paraliel {o the lower shear mouth platform, and a right angle is
formed between the positioning plates. After the device is used, the sharp comers in four direction of the pole piece can be
frimmed into arc shapes, so thal the pole plece is difficull for scraiching a diaphragm, and the influence of burrs on the sharmp
cormners on the tail part of the pole piece on internal circuits of a batlery can be reduced.

https://worldwide.espacenet.com/patent/search/family/046748186/publication/CN202423456U?q=pn%3DCN202423456U mn
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CN102187487A Elactrode plate for nonagueous electrolyie secondary battery, and nonaqueous slecirolyie sacondary battery

Applicants: PANASONIC CORP
Inventors: TOSHITADA SATO KOZO WATANABE

Classifications:

PG HOTMI0/0587; HOIM4A3; HOTME/68; HOTMB0/534; HOTMEG/536;
CRC HOTM10/0431 (ERPUS); HOTM10/0887 (EPUS); HOTMA/13 (EPUS); HOTMA/681 (ERUS)

HOTMA/7S (EPUS) HOIMSO/534 (EPUS); HOTMB0/536 (R US), YOREBG/M0 (EP), YO2PTH/S0 (BP);
Priorities: JP20081185444 2008-05-18; JP2010002663W 2010-04-13
Application: CN2010800028534-2010-04-13
Fublication: CN102187487A-2011-08-14
Published as: CN102187487AJPWO2010134258A1; USZ01111127641; WO2010134258A1
Electrade plate for nonagqueous slectrolyte secondary battary, and nonaguecus electrolyte secondary battery
Abstract

Disclosed is an electrode plale for a nonagueous electrolyte secondary battery, which is capable of preventing a short-circuit
when the nonaqueous slectrolyie sscondary battery is broken by the application of pressure. Specifically disclosed is an
elecirode plats for a nonagueous elsctrolyte secondary battery, which comprises a collector (10) that is formed of a strip-shaped
metal Toil, mixiurs layers {8) that contain an aclive material and are respectively formed on tha both surfaces of the collector, and
a lsad-out line (11) that is connected o the collecior (10}, The collector (10} has an expossd portion (13) on both surfaces of
which a mixture laver (8} is not present, and the exposed portion (13} extends parpendicular to the longitudinal dirsction of the
collector {10}, The lead-out line {11) is connected to one surface of the sxposed pottion (13}, and the width of the surfacs where
the mixture laysr (8) is not present is larger than the width of the other surface whers the mixture layer (8 is not present.

https://worldwide.espacenet.com/patent/search/family/043125951/publication/CN102187497A?q=pn%3DCN102187497A mn
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HEA BRI AR N SR AR S I M O R E T LR AR R T T A A
A RE A ER R B S E 4, FIRERARAWIIALZL LREGHZMEL
W, PR EE A T B RS A T R E A, FORER R — I g
ERFIHFIE, BiR—MEE ERAFE R GHZR SRR TS W AT
BREFZMEE.

[0015] W LAUESE 2 U0 ARG K < bR 55— fg 1D F R I ER 38 H 0 ) R A3 2 i A
U7 E X R IR — 0T E AR EIRAFIZ B E

[oo16] W LABEE M R BRSSO AR EREFIZ M TSN T B
H | R (A T I AR R B ) R T D . SRR, T AT E S A R
B+ LR ) T L P T e L3R R 0 B LR AR 2 A e A AR X R AL —
(T A7 46 BIREI S IR AL E

[0017] A B E 7K R T — IR R D052 S T R R AR L2 78 FURR 3 o 3 A LE R
RGN A i 2 FL TR G ARAS BRI 1 ) FER 28 B AR K A5 1 Al /K FR AR TR — W, 1
TRAR N A BRAR P (1 42 D — 35 S i AR 7K B RE TR — vk Btk A R AR

[0018]  FiRdE7K rE Ao — vk R rEBRORR o, T DA ok W N A R B AR AR S T T
W Tk ARSI

foo19] IR

[0020] AR A BH T HEZK B A TR — ok Bt P AR A SEZK B AR TR — Y HL, B T 1T R
— DT L ASAFAE S TIE 58 1 KT 59 — i T L AFAE A2 58 7, BRI RS 8
FI R A R A . B, BEfe K RNGE i 2 27,

3 1 5% AR

foo21] &I 1 e S il 7 AR 7 LA o — U P it DA e ) 7s S T L
loo22]  [&] 2 & AR ZH RO R B R R B BOR TP o

[0023] &I 3 JE7R LB T 3P ) 5 | e 22 e r B8 1) 5 A D 7 s TBOR TR
[0024]  [&] 4 7R ST X AP IR 5 | 2 2 B B IR S5 40 K7 ROBOR AL I o
[0025] 5 AR Hfth St 77 A 7 | e 22 e i B ) 5K 7R B UK I

BIELEAR

[0026]  7E 1 B A A B (10 St 7 32 BT, o 5 A & BRL PR R 200 AT U

(00271 G bR, JEAT X Wyt i ALY g 1 G R Al (1) 358 I, 7E IE AR AR 28 e 2 P
AR AR 7K PR R 2 R Y, A B AREARE IR s P i S S R R A R T A AR R B o R
Filei ol A3 5 22—, 25 FE B o &R STk | P c 2 TFE SR AR 1 5 ISR, DA
Al I e B
mm]{%E%mT%@mm%MIﬁl¢ﬂ&Mmfé%MEﬁMFﬁT 1
TR AT RE SBUR G AHZCIRASTHAT 7 VR4l 87, 45 R0 T FR T OB (0975 | 234 Be i b v
MR ZE B AR IR (51 RIER) MIEE 28K, w55 1, NI e H 0 RS il

4
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BB A % A3 R R T S B

(00291 iR AT LRI SCHk 2 T T et i R AT AR K B T e T R R O T
BORBENE B 7E At () P8 SR T o 18 5 | e AR BRI B R /N B S I HLBe 8 BRI AR AR i S v
L BE, AEL 55— T T, W] LA T T TR AT AR 5 2, AT M SR T 0 i R AR (0 R 2%
SR F BRI, R X FIX— 4, TRk 2 P RIET il 3.

[0030] IR F3l ] A HE R F AN T OOz AT T S S, A TR T
AR

[0031]  DAN, ZHRPH AR BB 92t 77 AT BB o 40, AR BAFEANBR & T LA N6
i

[0032] 1y St 5 AR K HUAR S R s, 1) 28 A B R L AR D Rk 7, 5
WEE] 1 AT HAB) R AT U0 B o ] 1 2 2 s St 7 2 AR AR 7K L T 2 P FRY ) S PR 0 v 0 4
K,

[0033]  ASZiE 5 A A kI I | TR, BB gk (RIEEEER ) HIRH
5T 1 A e Bt Se 1 G AR A 8.

[0034]  HLHEST 1 A BRI A O la. B AR 2 2 fi# 8] 3 s saa e O La kb, itk
W IT O la B4,

[0035]  FLERZH 8 HAT IEARAR 4 TARAR 5 Ffe) in 2R 0w 2 FLR 442 (FRIE) 6, JFi8
AEIERAR 4 55 5 2 MSRIFRERR 6 RS0 iR Bek miid i, 72 H R4 8 1 by e
A EERALAN Ta, R 8 I N HECEA N4 b,

(00361  4RHIMIIER T2 (IEMMITIHTIZ) 4L 10— 5l LB IEARAR 4 1, R IER T 4
AL B — A S IE A TR A 2 L. BRI g 146 (ks Hi 514k ) 5L
(1) — i 4 22 AR ARAR 5 b, AT 1 4R 5L 1R — it e B AE SR AR SR 1K s 5T |
t.

[0037]  LAF, ZRABE 2 XA AR S g = 7K T — vk H VR ) BB 2 8 1R R AT
Y. B2 RN A 8 R A RO BRI

[0038]  IEARAR 4 Wi 2 Fim, BA RS 44 FIEREFE 4B, IEARE A 44 R
WH 0 S R SRR, Bt 5 0 a0 R B S AR AT R . IE AR 5772 4B W E T 1L
WA B A W B3R T b, B AT IEARTE MR B (B8 5 44U0) » IF BARIERR IE S
YW R LA AR ) A S R

[0039]  fAfkiR 5 W 2 iR, BA SRR IR 5A RIMRETIZ 5B, SRR 5A il
WH A SRR FEFIE 5B %'E T S Bk 58 WK L, &5 i
WRAETEY T A, DL B SRS ) BT LLANE &R 4557 o

[0040]  BEE 6 QP 2 7R, % FOICAE IEARAR 4 50U 5 < IR 7 AT E -

(00411  FEIEMMR 4 M AR 5 1, £/ DFEAT— & WIEERE S | LR RO T b, R 5 R R L IA
038 B L R FEAR BN RS ik EXRTE G Z o 3 B R T & 71 Z T 43
Fr A 5 . 78 B A T 1R A E AR AR 4 BRAAARAR 5 AR 7 TR 1A 7 R G, 1A%
B 4 SRR 5 WIAEAE 85 B B0 70 O VB T IEARAR 4 s 5 ERIRE . 128 0
hy e o A PR (3 B 7 LR IR 0 T i+ BRI A 6 02 WO il AR S 0 7 |
2 A R IE BN SOm 550 2 #T%  RIEALIE .
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[o042]  ASTT 3 A, 5 S H i W 1 45302 AR T G o3 B0 95 LK T S 2 i i A
S5 A FRY T P65 700 R AR TR B 70 F) 05 P o S AT 5 75 | 2 e e T RS AH S5 0 PR T £ 5791 = R T R
iy, S AR T ) LR AR AR G oy sl (BB AR R MR B A
FUZHIT 7 HIAZF) A A, PCe A Sl P9 A T ATIXE R T w0 (5| 2 e )
AFEGRZRALE . M, PLIE S 5| LR SO B O A% T ) & 570 /2 AR T2 G 2 1) 0 1
PNT G .

[0043] &1 3 JE L BT AT FIBAR 21 A7 RCHIAL IR, T 4 A S 75 A LA 22 (7
BRI . SO, B 5 AT AR AR AR 23 7R AL IR o b P 1 i 1 28 D
XA T7 I U)W RGBT 21,2223 T A5 2 I T

[0044]  fEP 3 7m0 ELE 7 sC AT B ARARC 21 A, EDN TR IRBACEE v B B ARB S 7 1) |
BRI A AP IR o, TR PR IRBAES v RAEFAR 10 AR A 22 R T - &
JZ 9, B P IERREGE o FERHR 10 BRI 2R A G771 9. 7R ARIRHGEE v
AR LR 1O R A T 28t P L2, — DU R SIS 12k L. SRR 10 1Y
PATE b, AFAEE TR 9 AR Y MAELE G IR 9 WIS A FHAE AL T AHIRI RIAL ., oA
HERECHS o SWIARIREGE v A5 Xo QR OWIXAE I G W20 AR AR 21 SRR 6
TR LRI L DUACE SR A X AR 21 BT I, AR5 X AR iR 21 (S AR BURARAL,
PISE N ) S b A58 X Ak RE55000R 0 MR BN Ta(l IRINE ) RSk 10 192 B
S Th B, I X AR (2TatTh) A2 pk The BB A GFHIE 9 10 2 E 1, # 24 T H ik
B 21 (T2 70 ~ 959 o FLEE A, A7 IS FARR 21 FEIQ 7 X AL DABE A 75 1, 0l 475 7 15
6 1Ml A T K

[0045]  Zg— 5, £E K 4 B I ASE 75 AR HRAR 22 7, A 91 914k 1L BER LR
10 A9 DU b R AFAE G FZ 9 B RE (BRI s 1R | ) R TRk 10 19 55—l
fr (MR R ) _ERAFAESTR 9 R CREMKET M L) EMEILT,
HURAR 22 BAT QN A AR - PTHIREES o L5 R IERELAD B AR, 32k 1My 3L 5534 2 7 T R
R v o BRI B ORSEHK 10 B DA d_EAFESTZ 9 (EXS RS — I i
EHEEEHE 9 K5 EAMELLT, AR 22 KK EETT 7] b i J5 BEAE Y IR0 o A
PRRELES B RS Y Al (2TatTh) 220 (Ta+Th), JEERIARALE N AFIE 9 1 12/
o PO B SWEHARIREGEE v KL R 2 AR E (TatTh) 22K T, JF LRI (L=
TR A ERZ 9 1 ZIE. RS E 3 1B 7 RARLE, ATt 7 I R AR 22 T2 3
(025 v 7 BT I FE Y A G 7 4k, IF HIG 5 Y Z A )3 R Al &/ 1 Be By 0, TRk
AT RAA A AN By LABE A 25 i, DA AT AR (R D BB 6 FmT e .

(00461 A, FEE 5 Biras B ASE it U7 AR 5 — MR 23 P, 5 4 BT i AR 22 A1
be, B 10 18 55— K T EANARAE S0 9 I sE L /N . LA 5, AEPR I AR AR L
il oy B R RS B 2 BIA S 70 A, AR AR 10 O M AEAES | LS 11, D, B
XN TN AFAE T 5126 11 BB R EGE B 2 M A ANTERE B B IRTR B B 1K
FlEATHERECHS B 1B 20 AN ILER R, PIFTRVRETHS v 7 BB RREGS B2 MigA 27 &
Bl 4 BRI 5 7 AHEL, X175 18 BAT S i 52 78, A8 2 CLBE A 75, D8 SERERT 1R
RIVIBENIR 6 BT REVEM BT (b AT . T340, KTl D 12 11 BRI ik 10 Bk, i T4 51
Gk 1198 07 1R LR AR SR A RO B, B LR 8] 5 BoasfE 5| 51 2 11 1Y
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TS5 v i AR B LA 10 A AE S Z 9, 1 B S X% A AT e, S E 9 AT
(00471  HI{E5 ] 4 B El 5 MH L, SiEEA LI H T4 11 B8k 10 f9—M 80T LA AE
AEFIZE 9 IR BEATLL, B2 FL MR 10 195 — M ATHE LA A GHIZE 9 MERE (B 10
K b)) BRRIR LT, 5 R v FRE S g o B s i 2 . AL, sl
SIH SR 11 (¥ T AH SN 4R R AR HH T LA MO B2 BT R A 0 BT, AN B ph g K%
Fa 12 T EOE M TR R R 2 KR

[0048]  FLF LA bR R, AREEAT 5| ol B &7 2 R TE G 7 S KT 5 5 1 R 8
T FS A S5 00 E4Y TR )5 502 AR T R ls 2 1 5

(00491 LT, 43 BG4 A Szt 7y 30 AR K HAR B — 2 FRLt P TE AR 4 TARAR 5 BRI 6
S AE 7K R TOIEAT VE AN U B

[0050] B 5E, X IEARMRIEAT FEAH UL

[0051] - IFARMR -

[0052] 43 B AT A R IEARAR 4 (1991 R 8 LK 4A R EARATHIE 4B AT UEIA

[0053] 14 IE AR BE H 14 4, T DA FH 2 P &5 4 sRE AL PE 45 W P ORI S B TR AR
(AN EE LR AA W] DU 2 8 pAE B & B T . IEAM AR FL R A [1)JR S R E R R 5, 18
HEHlum L EH 5000 m BAR, 00N 10um DL EH 200 m BAF . @I IEHR
LML AA (1) )RS RSB AE LORTETEI N, BR O AR RE IEARAR 4 5%, I B RES A TR 4 I E
B R, AR, R EARSE AR 4 R (WK ER) 3%l b, AT
7 3% LA (e I, 4 ot 2k 6 IE AR 4 e fin— 52 B BB B AT R EAR & )2 4B 2 B
BTG . IEAh, VR H T SEE I 4 1 % ) IEARER fL vk 4A BT 2SR B 4R, 191 A e vl
MBS AR LA L0 FUE % L HL 2.0 B0 % BAR i3S B In ik i 45 30 i 4 o 8 R
TX TP 2 RS Y LE AR B LA A, TTRERE 7E IEAR & 772 4B Jr & IRG 46 50 B E RS P LA 5
DAL R RSB IR R,

[0054] &, I3 KN IEM AR )2 4B o B & I A TR A0 51 Rk 25 511 Je 5 VLRI AT U
;8

[0055] < ICARIEMEVDR >

(00561  {F g 1E AR 3 Pk 4 5, 15 41 n] %1 2% HY LiCo0,. LiNiO,+ LiMnO,+ LiCoNiO,, LiCoMO,.
LiNiMO, LiNi, ;,Co, sMn, 50, LiMn,0,+ LiMnMO, LiMePO, Li,MePO,F ( H:rh, M 4 Na. Mg. Sc. Y+
Mn.Fe,CoNi. Cu.Zn.Al,Cr.Pb.Sb [ B {1 & /b 1 Fft, Me J4d & ik H FeMn. Co Ni H1[{]
0 L MG BICE ), T HI2 I e S HAL A YR  JC R PR B i 15 E
W EARSE YT, R4, VE R IEARSE YT, (B nT LUR A A &R Ak BE R A 5 3 L)
SEUHT T R AL B IEARSE YT AR 9 R AL, ] i m] 51 28 B K AL b BE

[0057]  IEMIEMEM RSk ARt Sum BLEH 20um DUF,

[0058] Uit BRI 4% 3% PE W R i~ Sk A T 5 wm, WS MY FORL T H R AR AR A, W 2
REAS 78 70 b B 1T AR 1P B 1 R B S BT TR R 45 TR AR P 2 o RIS BB (09 T 42 I
b, AR W, W EE 20 v m, WEEIEARSE AR FREOERL S FER RN, &
e AEIRE SR G0, TR, IEARE R PR Ak Sum DL FH 20um BLUF,

[0059] < Khighi >
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[0060] YRR EEF], Bl TaT A% HH B w9k £.0d (PVDF :poly vinylidene fluoride) %Y
LT LN BT I 5 ik SR ) g 58 e R W W M 5 O Mg B 0 e B8 T 0 G
RWNHRENER TP R AGBR LT BN GR IR RPENGR.RPENGR T
5 3R FIEEGIR A5 R P ENGIR OB R LR LR TR 8 C AT o B | 2% k| 5% ik
BN IR T T R I s R SR 4T 4 255 . SR A, JEmT 7128 A 1% [ D3 205 N &
H NBAR B RGEORER RE LK SRR . AR RN BT
IRFETE NG R A C A T i 2 B DL B bR SR T AL B ) L B IR Y 2 R DL
BHEA TR EY .

[0061]  7F bR 428 Rk 45 50 b, 4 51 2 PVDE R SLAT A= i T 4F JE 7K B i — R B Iy
A 2EMEASE , AT IERR G 71 Z 4B 5 IEARER LR 4A 7873 R 45, i HLBEAEA OE )& 77 )= 4B
) I RS T 4 T R 4 R fEL A e R 4 R T T A5 B R G G B R B R A
I, AR R AR R RG &5 0], i SR PYDF A HATAEY) . iz, T PYDF B HATAEMTE A
R BRI, IR E . S A0, DA T IR SR T PYDF V2 Ak S5 35 (40 15 A%, £ IR 1 AR, 91
WA Z 28 Y 24 PVDF W1 N— FSELE g e il o A5 FH ARG 20 « BREER AR 1K) PYDF V5% T 1E
RRAS FHAL P A A B o

[0062] < SHLF >

[o063] 1R T HIF, 1] ] A48 HHORAR A SR s NS A7 2825 A 282K L LR B (AB :acetylene
black) A} 522 FE 7R B2 0 BE KT B B R B AR R B S R AT U B 4 AT R G T FL TR AT 4
L WATR B SE BJEB A R Er EU AR 4 T R A AL A SR T B R AL
W) B 2T RS A LS B R

(0064]  FEF , X FARACEAT PR T .

foo65] - FuARHR —

(00661 43 A AT AA R SUARAR 5 (9 TR S FEL A BA R U552 BB AT UL IR

(00671 {1k fu bk 4R HL 4 BA, T LUAT 2 L1 45 A4 SOE FL IR 25 A X K ORI 3 B R 6 AR
VE R A BE FL IR DA, B UIR] Z1) 28 I ANER AN BR  BE 55 . 7 B S v 1A BA 1 525 V4 R il Y
B, MIEAN Lum BLEH 500 0 m LUR, 3 —22A00E 8 10um BL EH 20 0 m BAR o I8R5
Bk AR LR 5A B R FE R AE BRI H P, REABAR SR SRR 5 BIARAE, IF HL BB AH 61 AR AR 5
MERRER.

[oo68l LIk Hiik& HJE 5B B GRS MR LAAME ARG 45 7)o

[0069] DL, S Hka)E 5B o BT & B Sbin Y4 B AT Ui 0

[0070] < FARIEHEDIT >

00711 fF 2 SRS MY TG, 9 a0 v 5125 4 R & R 41 4 UM R SR AL BAL ) R4
GBS SR SR A o VR FP BRI BARA] T, 0] e 5128 R R R SR
A8 EB TR BB LR (partially graphitized carbon) Jh£F4E ERRER 55 Rl Ai&EA T
Sl b TR 5

[0072] XM, fHT4E (Si) 385 (Sn) S8, 80H b S L A I 2 =% K,
PR DTS PE B, B R i B i L S BB AL & . 18 R IR L &1
HARE) -, I ar 7) 28 S0, (Hrr, 0. 06 < x < 1. 95) «BR H3% [ 1 B Mg, Ni. Ti. Mo Cox
Ca. Cr, Cu, Fe . Mn.Nb, Ta, V. W, Zn, C.N K Sn IRl cRAH IR 1 FLL LK LR E#H
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Ty SiREES B B A RS AN, R B LS I BRG], 8] e 2128 N, Sny
Mg,Sn. SnO, ( Hi1,0 < x < 2) | Sn0,.BX SnSi0, 2, A4k, GRS FUA] LA At A ik
A2 ) SRS P S ) 1 R T B 2 AL L AL-E A .

[0073]  J3kifi, 3B ] DAE A A SR fE AR BA b DA IR HERR iR h 85 HEAL &) sk 1L
Gr/N it 8

[0074] 43, XREMEREAT R4 UL AH o

[0075] - kMK -

[0076]  ECARAEIEMAR 4 5 AR 5 Z A RIREIE 6, 7] 4128 th B K i il B Bk
FLRI T FUR LB R AN 4 2 1k T 2 FLIE TR A B 2 A 5% . KRS, TR R R 6, fiE R
FBIINZE R IR SIS R il o BT 3R J FAT R R i A 1tk HL BT VI Dhsg, i g
PEEAE T R e, BRI 6 R —MCh 10w m LA B F 300 wm BUR, (RARIE S
10wmPA Ll H 40um BUF . sb4h, Bl 6 f RSB 0EHRN 10um BLLEH 250m BUR. Ik
S, LEAE AR 6 KM 2 FLERR IS T, T2 FLEERE W] LU [0 —Fh oAb} 1 i B0 2 i
BRI LUZ L APE 2 DL B RHE I B A IR 2 B . Ak, BRAE 6 1735 LA
30% LA B H 70% LU, 32—k 2 35% LA E H.60% LAR . 3% L ATIH 25 fL R T n FLE R 14
FRRE T T b 1 2 AR AR AR L 36

(00771 &g, XFAEK UM FOEEAT VF 40 L BH

(00781  — AE/KHLMR )T —

(00791 1R AR A HLAR BT, 1T LA V0IR L 48 R R B o] 4R ) AE A HEA 5

[0080]  VRARIAE/KHLMRET (FE/K HAfRME ) A Hufidmn (IanglEh ) RAE i i fd s g 3E
IKEF .

(00811  HEOIRAE/K dafig & A AE /K AR R AR BEZ A K R TR 1 3 2 T L. 1R %
T T IRL, B W] 5 28 HER AR R S0 R G TG VR R A% R R 0 NGRS B
Al E WAy A TRZNp

(00821 [l (AR AFZK LM 5 A i 40 I A H e o

[0083] X HL, LR ATHE/K FUMEIEAT V4l i B o

(00841 1 Ay {7 H i S s At () Al K 771, R IS T A R R KIS o 2 E 7K ) IR e 28 0%
ARE A B2 , ) a0 n] DA FH BOIRBR R T B PR TR SR IRR TR R 55 o 1 A LI BROIR Bk
BT (R B AR5, 90 4 n] 57021 B B2 T TR (PC spropylene carbonate) BUBRER &M (EC ;
ethylene carbonate) . HbAN, V5 A HEIR ik BR Is 1 2 A , 41 4nm] 5128 BBk R — £ 05 (DEC ;
diethyl carbonate) .l T £ Fg (EMC ;ethylmethyl carbonate) sbfi g — FF g (DMC ;
dimethyl carbonate) 5. J8b, 15 R FOPRIRERBE 1) B AR, 1 ana] 7128 1 v - T BB (GBL ;
gamma-butyrolactonc) B¢ v — XA (GVL ;gamma—-valcrolactone) %%, JEZKEEF) 7] LA BB
PEAE A _EIR 528 AR 1 A, Rl RO 2 AL B4l A .

(00851  {F by ¥ fid 75 A A TR b Y i g5, 481 dnml AR A LiC10, LiBF,\ LiPFg. LiAICl,.
LiShF,. LiSCN. LiCF,S04+ LiCF,C0, LiAsFgs LiB,Clyo (4R AR i R M4 . LiCl. LiBr. Lil.
SRR IR 2R 2 SO R Eh RS . AR X B AR IR Ak 2 i) B, 49 el A1) 28 X (1,
2- KR A (2-)-0,07) MNEREE A (2,3~ ZEZMR A (2-)-0,07) BIEREE W (2,27 - Bk
KEMRE (2-)-0,0") PIEEE. BN G- & —2- Ml & -1- KEEE -0,07) BIREESE.
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b A R YO 36 25 1y B AR, ) e ) 28 HE X ( = TP ) AR ((CF,S0,),NLi) | (=
R ) (LB T REEE ) TENE A (LiN(CF,S0,) (CF,S0.)) ERAL (i Z ik ) 7 i g
((C,FsS0,) ,NLi) %, HLfR BT LAl A A Lok 40 2 () W B S 1 L e, th e DK 2 R L
HEM .

[0086]  HLfE FUAE XS AR AR R E A 0. 5mol/m’ L E A, 2mol/m” BLF .

[0087]  {F AR /K FLREVA, Bk LA SR B AR KRR LA AR, o b v D57 FH T8 S b b 2 fi
FIE RCBE B 11 S e A R4 R RV I S O AR BV IR . AR 8 B IR R Th e Y
NI, 490 Wre] 512 AR IR . £ 4% fis (VC svinylene carbonate) \4— FUZERRIR V. £ %5 4,
5- "FILBRIR W LSRR A LFERIRW LSRR 4, 5 T LAFERIR W LG T A TR TSR IR
LI 4, 5— ZINIERRFR . LA TR A- ZEFERRIR Y. L4AliR 4, 5— —RFERIR . LMl L)%
FLRER W W5 (VEC ;vinyl ethylene carbonate) \E{ . LMtk L L BG5S s ] DA
B LR A28 A ISR A i L Al BT DL 2 A DL L ALAAE A . REA PRI IE B il g
FUES RIS IR A R8RS G G CMGFEIRIR W S M LR IR TR . S 2R i A 4 1
2201 B SIAR, ARSI, AT LU EIR AN ZS A g o B SR TR R TR
[RGB

[0088] 33y, A A AR AK HAE VR, 3k FELAA IR A A KIS TR LA, A8 i ] LA 35 A 8 ik 78 FLERE )
fiff T PR T2 RS A P AT ASE PR S ) 20 Fn B 2R AT AR o AN HLA Wtk T g B 2R AT A
W, Ak B AR R 5 2RI A B M R RAL A WSS I AT AR ) o 1K L, VR R 2R AR ) LAk
1, BT A1) HHER R ZE THE  BR R MRS . b, PR N AT AR BT R A 4 5
(VAR BIANTFT A28 Y 25 PRI AE  FROIR A 2 B o 2 L BN S 55 o AR AT AR T LA 2
A LR B 28 BZRAT AR 1 A, e mT LU 2 R DL L& . Horp, ZRAT AR A T
ALK& B A2 AR KSR 10vol % AR .

(00891 53 4h, A 77 AU AE A LR T — R LI A AR AN BR 2 T B L R A e 81
W, AR SE 7 A HEZK R AT — ok It R R E T B 1 BT I R £ 2R, e DLy e A
S A R, HA L 8 AN KR 2 T AT 1 BT s R IE AR 4 RS BAR 5 A B i 6
DL e R A 98 171 15 B (10 3, 17T U IEAR AN S AR A HH B L2 8 15 1 PRI A4 e o

[0090] AN, 1B A A Szl 75 3 ¥ AR AK FLREL S 0 L, 4] 28 H B s 1 ok b 4 Dy HLOA
o), 8 IR B 1 6 RS AT

(00911 ARV IEARAR 4 BIHIVE T5 i B SRR 5 WhIAE 7732 LA B et () s 7 v A T Ui
H,

[0092]  — IEARAR T HIME 572 -

[0093]  IERKAR 4 IHIAE T VL0 T BT . B, & 28, B EARTE Y R 2550 (VR R 45
], w1 BT, 90 W3 B R A PYDE PVDF [RTAEY) s B A 45571 ) B 3 e VR O ZE IR
BN P IEAR & 3R . 3555, K13 1 10 IE A A R SRR AR 21 F 35 925 B 0 6 T8 B 1
RREE LR 4A PRI (T4 . 46345, TR SR IR AT IE AR & 7L 4581 15 21 ) IE AR 5
LA 4A HEAT IR 4 , Ve B $05E JE R I IE A% o TR, T8 1 W2 T AR 4 S A3, AT RE
SN T g 2 (e 6 o 5] A3 e K IEARAR 4 8B AE B R T R A B o — 5 B TR e B 1
5, B AF IR (hoop) B9 IEARAR 4 528 T TR0 IR A& V0 48 3 T il o 38 ook 1) 7 v 5, g
AR A 3% LA LA R S R 1 IEARAR 4.
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[0094]  IE %4 7 2% Kb Jr & WS &5 50 8 AH XS T IE AR M9 5 100. Ovol % A 1% 24
1.0vol % LA FH 6. 0vol % PAF o il 5 2, IEARATIE TS R, 45 55 & AR T IERE M
W5 100. Ovol %Ak A 1. 0vol % L [ H. 6. 0vol % LA T

[0095]  — FARKMR I HIME 5 vk -

[0096]  GuEKAR 5 WIHIVE A IEUT T BTN . BN, & 56, B UGS M4 0T ROR, 45 71T & A B0IR
Weor  PEI GRS EL . B, 113 BRI SRS 2R B AT I S SR HL A BA 1R B
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Dry-process deburring method for positive plate of lithium ion balfery

Absiract

The invention belongs to the technical field of thium jon batierias, and particularly relates to a dry-process deburring method for

a positive plate of a lithium ion battery. The positive plate of the lithium fon battsry comprises a positive current colleclor and a

positive mambrans arrangad on the surface of the positive current collector. Aftar the culting procedurs of the positive plats and
bafore the resling or laminaling procedure of a batlery core, a procedure thal plasma generated by gas ionization removas buirs

at the cuf edges of the positive current collector is arranged. Compared with the prior art, burrs at the cut edges of the positive
plate ars subjected to physical high-speed bombardment and chemical eiching process through the plasma generaled by gas

jonization and completely removed under the conditions that the shapes of the sdges of the positive plate ars not influsnced and

a coaling on the positive membrane is kept complete, so that an isolaling membrane betwesan the positive plate and a negative

plate is prevented from being punctured, and short circuits caused by direct contact between the positive current collectorand a

negative membrane are avoided and the security of the lithium ion ballery is effeclively guarantead.

https://worldwide.espacenet.com/patent/search/family/046859483/publication/CN102694148A?q=pn%3DCN102694148A
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SPIRAL LITHIUM BATTERY

Abstract

PURPQOSE: To prevant the occurrence of short circuit caused by the burrs of the metallic collector at the end of a belt-shaped
positive elecirode, in a spiral fithium batlery which is equipped with a spiral electrode being constituted by winding a band-

shaped negative electrode consisting of lithium or fithium alloy and a band-shaped positive elecirode bearing a positive electrode
compound in its metallic collector through a separator. CONSTITUTION: The end of a bell-shaped positive elecirode 3 is covered

with an inorganic coating film 3¢, which contains metallic oxides such as zirconia oxides, alumina oxides, elc., by applying an

inorganic coating agent, where melallic oxides such as zirconia oxides, alumina oxides, efc., are dispersed in an organic solvant

together with a binding agent, at the end of the belt- shapad positive electrode 3, and drying il so as to remove the organic

solvent, and hardening the binding agent so as to form the inorganic coating film 3¢

https://worldwide.espacenet.com/patent/search/family/016427287/publication/JPH0620707A?q=pn%3DJPH0620707A
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Lithium ion battery
Abstract

The utility model belongs to the technical field of lithium on balienes, and parlicularly relates to a lithium ion baltery. The lithium
ion batiery comprises a positive plale, a nagative plate, a diaphragm arranged between the positive plate and the negalive plaie,
as well as an electrolvis, wherein a positive pole film pisce is provided with a first groove; a negalive pole filim plece is provided
with a second groove, a posilive pole tab is welded in the first groove, and a nagative pole tab is waided in the second groovs;
each of upper and lower surfaces of the positive pole 1ab is covered with a first insudating glue laver, and a second insulating glus
fayer is attached to the swiface, corresponding to the second groove, of the positive pole film pisce. Comparad with prior art, the
fithium ion battery provided by the wlility model has the advantages that the upper and lower surfaces of the positive pole tab ars
coverad with the firstinsulaiing glue layers, the second insulating glue layer is attached 1o the surface, comesponding to the
second groova, of the positive pole film plece, inner short circuit and lithium resolving dangers of a battery are greatly reduced,
the safety property of the battery on the premise of high energy density is guarantsed, and the lithium ion betlery can be
popuianzed and used on the markel.
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CN202585621U Punching equipment for slecirode plates of fithium ion power batteries

Applicants: FUJAN BORUITE MOTOR CO LTD
inventors: RUAN ZHENZHONG

Classifications:

PG HOTM4/04; HOTM4/138;
CRC YOZESU10 (EP);

Priorities: CN201220225940U 2012-05-20

Application; CN20122022528400)-2012-05-20

Publication: CN202585621U-2012-12-05

Fublished as: CN202585621U

Purniching equipment for electrode plates of lithium ion power batleries

Absiract

Funching squipment for electrade plates of lithium ion powsr batteries comprises an upper fixing plate, a lower fixing plale, a
male dis and a female die. The male dis is fixed on the upper fixing plate, the cross saction of the male die is a rectangls with a

protrusion, and the female die is arranged on the lower fixing plate and matchad with the male die. The female die and ths nmale
dis can be manufactured into shapss of multiple battery slectrode plates. By the aid of the female die and ths male die which are

the same in shape, posilive electrode strips and nagative slectrode strips of the lithium ion power batlleries are sheared into the
required shapes of electrode plates by downwards movement of the male die and shearing action of the female dis. Since the
female die and the male die which are high in precision are used for punching, defects of great guantities of flash and burrs
generaled in conventional laser cutling and cutling die shearing are efiminaled, utilization rate of the eleclrode plates is

increasead, while performance of the batteries is guarantesd.

https://worldwide.espacenet.com/patent/search/family/047254999/publication/CN202585621 U?q=pn%3DCN202585621U
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JPHOB5275A PLATE MATERIAL FOR BATTERY PLATE AND BATTERY PLATE

Applicants: MATSUSHITAELECTRIC IND CO LTD
nventors: YOSHH FUMIHIKO, TSUBO! RYOMH TAKAHASH! OSAMU MASU MOTOHIDE

Classifications:

PG HOTM2/28; HOTME/26; (IPC1-T): HOM2/28;
CRC YOZESU10 (EP);

Priorities: JP168449092A 1992-08-23

Application: JP184480524-1882-08-23

Publication: JPHU85275A-1984-01-14

Published as: JPHOBS275A

PLATE MATERIAL FOR BATTERY PLATE AND BATTERY PLATE

Absiract

PURPOSE: To pravent distortion and cracking subsirates due o stamping, by providing a specific width of openings for matsrial

absorption beforehand when recessed collecter terminal welds ars stamped, to a material-plate mamber for a baltery plate.
CONSTITUTION A plale material 1 for a batlery plate can provide six positive slsctrode 2, 3, 4, 5, 8, and 7 by cutting along the
imaginary lines. in the position electrods, collsctor terminal welds 28, 3a, 4a, 5a, 8a, and 7a are formead as recesses priot {o
stamiping, and neighboring positive electrodes 2 and 3, and, 5 and 8 are stamped to make two collector terminal welds 2a and
Ja, and, 5a and 8a at the same time. In this case, by providing openings 8 and 8 for material absorption with specific widths at

the positions the recessed collector terminal welds are formed, beforehand, an expansion in the surface direction of the material

by the pressure 1o the material can be absorbed. Consequently, distortion and cracking of the piate and culling of the recessor

the like due o stamping can be prevented.

https://worldwide.espacenet.com/patent/search/family/015794324/publication/JPH065275A?q=pn%3DJPHO65275A
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WOZ017035740A1 SECONDARY BATTERY CELL AND WINDING FORMATION SYSTEM THERECF

Applicants: NMINGDE AMPEREX TECHNOLOGY LT [CN]
inventors: GUQO PEIPE! [CN] ZHAQ Y1 [ON] HE PING [ON] FANG HONGXIN [CN], CHENG WENQIANG {CN]
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HOTMI0/0587 (EPUS) HOTMBO/E28 (EPUS), HOTMSN/E36 (BPUS); HMMEW/E3E (EPUSY
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Published as: CNT083524824; CN1083524828; US1132835282; US20181809a3A1; US2022328041A1; WO2017035740A1

SECONDARY BATTERY CELL AND WINDING FORMATION SYSTEM THEREQOF

Abstract

A secondary hattery cell (1) and a winding formation system {2) thereof. The secondary battary call (1) comprises an anods pols

plece (101), an anods tab (102), a cathods pole piece (103}, a cathods tab (104) and an isolation film (105). The winding
formation system {2 of the secondary batlsry call comprises a working platform (201), a winding mechanism (202}, an anodes

pole pieca payout rolier (203}, an anode pole piecs clsaning machanism (204}, an anods pols plece die cut mechanism (205}, an

anodea tab feeding mechanism (206}, an anods tab connecting machanism (207}, an anods pole piece conveying mechanism
(208}, a cathode pole plece payout roller (208}, a cathode pole plecs clsaning machanism (210}, a cathode pols piece die cut
mechanism (211}, a cathode tab fesding mechanism (212}, a cathode tab connecting mechanisim (213}, a cathade pole place
conveying mechanism (214), a first isolation film payout roller (215 A), a second isolation film payout roller (215 B}, a first
isclation film conveying mechanism (218 A} and a second isolation film conveying mechanism (216 B). The second battery cell
{1y manufactured by the winding formation system (2} of the secondary battery cell can effectively prevant the accurrence of
internal short-circuit in the second batlery cell (1), and the safely of the second batlery cell (1) is improved while high energy

density is guaranieed.
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(57) Abstract: A secondary battery cell (1) and a winding formation system (2) thereof. The secondary battery cell (1) comprises an
anode pole piece (101), an anode tab (102), a cathode pole piece (103), a cathode tab (104) and an isolation film (105). The winding
formation system (2) of the secondary battery cell comprises a working platform (201), a winding mechanism (202), an anode pole
piece payout roller (203), an anode pole piece cleaning mechanism (204), an anode pole piece die cut mechanism (205), an anode
tab feeding mechanism (206), an anode tab connecting mechanism (207), an anode pole piece conveying mechanism (208), a cath -
ode pole piece payout roller (209), a cathode pole piece cleaning mechanism (210), a cathode pole piece die cut mechanism (211), a
cathode tab feeding mechanism (212), a cathode tab connecting mechanism (213), a cathode pole piece conveying mechanism (214),
a first isolation film payout roller (215 A), a second isolation film payout roller (215 B), a first isolation film conveying mechanism
(216 A) and a second isolation film conveying mechanism (216 B). The second battery cell (1) manufactured by the winding forma-
tion system (2) of the secondary battery cell can effectively prevent the occurrence of internal short-circuit in the second battery cell
(1), and the safety of the second battery cell (1) is improved while high energy density is guaranteed.
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U, F R B AR BRI TR 1013 B BH B AR B 102 5 BH AR AR BRI
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13

0222



10

15

20

25

30

M7CNCNI155115

WO 2017/035749 PCT/CN2015/088638

P H A 1013, T 05— AN FHAR AR A s vedlie 204 HTERIRAR 7 101 |
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BOLTEYE RS 2041 (F MR F 101,

TEARTRA R A R it G S R 4 2 v, K 1, 5500
B, FOARAR by B A4 B~ 65 2043 m) L 28 R

TEARAE A BN I B S R e 2 11, IR 1, (5Lt
@i, IR A SN 210 4E: IR A BOGEVERZ 2101, HTX &
LTI A 103 FIBAAR B 1032 6 B ATE BE s BIARAR A 2B AL 2102,
FAT 2B AR A OIS BE R SE 2101 BTV BRI P2 A48 BB 1032 J5
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[7] 5 $5 216B1, M HO A A I BE B M5 105 ML Fl 1 1 iy 5 2ep Lk 202 i .
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ST 2 [RIRECAHI % 335272 B it Ol R EL S 3.3mm. B8 &
Jy 52mm. KN 72mm) @], AR T1. T2 . T3 BAA T4 K H 10pum 5
ey 2 b, HARFEIXT ] 1.

FESEHERG] 1 X L] 1 Bk bhfgl 2 04 B E 20 AN 46 2 e
an AT AR, RN, Jf Ho A5 R G2 B rthoif A R AT PR
i S VR AT X N FE R A L, TS S5 sk 1 iR .

21 SEHE 1 R 12 (IR g5
Frgma | EMRRREEER | TR

R R R B
mAh Wh/L mm
SEEAR 1 3027.5 937 328 0
XA 1 30273 925 332 0

e 2 3027.4 937 3.28 12

18

0227



M7CNCNI155115

WO 2017/035749 PCT/CN2015/088638

W& 1 EH, RAAREY RS ESE A RS 2 H% B S f] 1
R K R R A DR UE R P P AR AR e P P TR N e S R A N
s it LB 1 BRI U DL P R i i) A, AR R W B (R e e
PHOFIARRR 8 R W WA xS L 2 B RIFE R UE T AR A A AR g
R, ERAT RN HL .

HIMERT L, S 1, SRR DIV PR FEA 4 A 1013 ARH K
P EAAN IS 1033 (28R TRMR G5 A4 HE 5 22l YL B R0 1A 11 A L 1)
L, TR AT A h g, HRH OB i e e i I R 4T 2 ) BRAIG
L B 2R B AR AR

19

0228



10

15

20

25

30

M7CNCN155115

WO 2017/035749 PCT/CN2015/088638

xR A & R H

1P R (1D, G
BHARAZ A (100> , fu¥E:

FHARSERIE (1011) 5 DAK

PHARIE R (1012) , WEAEHRERA (1011) KW,
AR B (102)
FIAR AR (103) , fB3E:

PR AR A (1031) 5 DL

FIARIE A (1032) , WEABIRELRAE (1031) [F2Rm;
FIARR - (104) ; PAR
BBESHL (105) , W& VPR (101) MBI (103) ZfH);
Horp,
BHARAR - (101) TERA

PHAR AR BRCARMAE (1013) , A BH ARG U (1011 1fy A4
FEAR AR F (1012) , FHARMRE: (102) Wz TRHAR R Bl A% (1013)
W T FE L T PHARAR EO 7R A8 (1013) ARMIBHIRSE A (1011)
B (103) JEICE

FIARAR B2 MAE (1033) , T BIAREE LR (1031) i JE A
PR R (1032) , BARRARE: (104) WA T IR AR HOl &2 TR (1033)
P T T I AR AR B U8 (1033) bR SE AR (1031)
HASIEAET,
BHARR H- (101) LA -

FHARAR A A )ik 11 (1014, A7 T BHRAR A R4 (1013) )
Z H BT AR A (101D
PR A (103) KA

FIARAR B D) 11 (10340, AT BIARAR H A4 (1033) 11
Z H B ZF AR A (103) .

2ARAEAAEESR 1 A i) kit ity (1), HAFAEAE T, g ik,

20

0229



10

15

20

25

30

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

MHLG (1) SR .

3ARPEALANEL R 1 ATk i — Bt ity (1D, RREAE 1,

FHARAR A ALy 1 (1014) fECREET  In) (L) B E A BAAR AR i 75 M
f# (1013) KR 0.9~1.2 fi%;

FHARBR A BBk 1 (1014) FETEEIT I (WD 158 FE A H B bl ERfC 22 T
f# (1013) FEFEM 02~0.8 fif.

A FRAEBOR LR 1 Frad i) s fiots (1), HAFIEAE ],

SRR R B 1 (1034) (i REETy 1a) (LD IR A B AR AR H 2
5 (1033) KM 0.9~1.2 fi5;

SRR A BED)E O (1034) FETELTT I (W) 1) 58 5 B AR AR Hf 2 1
8 (1033) TEREM 0.2~0.8 fi.

SARIEACHIEL SR 1 prak iy kit (1), HASEAE 1, Brid — ke
M (D) BEE.

WA (T, KEWSAE SR IR (104) B BA AR Bl 7%
M (1033) Abs PLA

B AR (T2) , RN kA (1D LA S BRI F
(1032) )5 FIAR M HOBCA A (1013) X A7 FIFRAL .

6 ARHBEAHEE K 5 Frid i) — ooy (1), HARIEAE T,

FHARM v (101 B RCA s FHIARFCN MR (1015) , JERHy FHAR Bt
& C1O11) T A A AR A (1012) , f7-T FEARAR E 2 M (1013) )
TEXT T

FTiR — kb oty (1) FE: =48 (T3) , filidE ki
ML (1) BRI G BIARIE B (1032) (15 BHARES S V76 (1015) XAz
AT .

TRUEARNEESR 5 P i) IR s (1D, HRFALAE T,

21

0230



10

15

20

25

30

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

SR v (103) ILTERCA s FIARECX MR (1035) , R4 B AR AR Ui
& (1031) T AN BIRREE A (1032) , AL T IR ECA RS (1033) 1)
TEXT T

PR ki HEs (D) g B4y (T4, REI e B A
XTMEE (1035)

SARMEALANZL K 5 i 1f) Rk il Foes (1), HAFEAE T,

FHARMZ A (101 SETE AT . FIARECX M (1015) , JEE N FHAREE
R CLOTTD) fg JA A BHARE /- (1012) 5 A7 ) PHAR AR B &M (1013) 1)
TEXF 0]

SR (103) IETERRAT: FIARECHN MEE (1035) , JEH A AR EE it
& C1031) ify JAU N BAARIE A (1032) , 4 ) B E A MR (1033) 11
TEXF 0

PR kM HEs (1) g B =gy (T3) , Ri7E Kk
ML (1) BZERUM GBI A (1032) )5 BHAR S 3 (1015) XAz
A BAK

HUa SN (T4) , REIGTE AR A M3 (1035)

O ARTEAL A EL K 8 Tk () Ry iy (1), HAFEAT, B4R
H(T1) 3B Z e (T2) BB = (T3) LLAEE P4 2 i (T4)
Ay P T 48 5 i A IR T 268 25 e

10— kBB R (2) , HRHIEET, B

TAEEE (201) , [EAS;

L (202> , WET THEEE (201

BHARAR F 65 (203), WE T LIEFH (201, HBLEA IR A (101D,
FHARAR /- (101) 5. FHRERAE (1011 5 DLEMERE A (1012) , %
BAE ARG AR (1011 fRETH ;

FHARAR A3 UENLig (204) , WE T LS (201D , A FBHARAR Al
B (203) N, FHTAEMRAR A (101) _E3d v il e a6 4 B AR AR i id (1011)

22

0231



10

15

20

25

30

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

i S A BHAR B (1012) B BHAR AR A MRS (1013)

BHARAR A BDIPLA (205) , WE T IAETE (201D , A2 TR A S
VENLRS (204> R, A AERHAR B EOSCA MRS (1013) FR0 2 A5 1) BH A
WA Q01 MBS FEBHERA (101D [FIBHER A RIS (1014)

AR AR EAEA PR (206) , WE T IAEFE (201D , A7 T FHARAR A 5%
PIBUK (205) R, BLEA MM E (102) , A1 roa by i AR 8% 4]
BT (1014) MR R (101D (AR B AR (1013) AL R R
H(102) , DAMFEBHFRMRE (102) BT RHMAR Bl 7 MAE (1013) W

BHAR AR B NLA (207D , BEE 1" TAETF & (201D , A7 ) PHARAR A 5
PINLAE (205) "R, FH TR T RIARAR AT (1013) 11 FHAR R H-
(102) SBAMFAR BOCATIAE (1013) AbRIBAMREE R (1011) HLERZE R ;

BHAR AR F A3 LA (208D, BEE 1 TAEF& (201D , FH 1R MBHBR AR
PR (203) JEEEMIARAR H (101D 4K Vi ik B AR F i Sed LR (204D |
BHAR AR v BEDIHLAE (205D  BHARAR EEXE B LR (207D ik 2 521449 (202)

SRR a5 (209), WE ) TAEF& (201, BEEF B A (103D,
B H (103) AdE: BIWERIE (1031) 5 DLEBIRREER (1032) , #&
BAEAMRET R (1031) [HZRTH;

AR AR Ao veblig (2100 , BEE " TAETF A (201D , A7 ) BIHRAR AL
A (209) R, B TARIRRAR A (103) _E35 e R BT AR SR WAk (1031)
T A0k BAR R R (1032) SRR AR B UTA (1033) 5

FAARAR A IpLA (211D , BEE T IAETE (201 , A TR A
PEMLA (2100 R, HTAEIARAR B A MIAE (1033) M2 Ab A% U] B AR A
F(103) MG B A (103) (IBARAR A B8 10 (1034)

FAARAR ELAEA PR (212) , WE T TAETFE (201D , AT BIRAR A 45
PIBLK (211) R, Boea WA (104) , BT R AR )
HO(1034) WP A (103D R IR BT (1033) $&ELBIHR AR
B (104 , DIFERAIRARE (104) AT BAIRAR B 2 A% (1033) W

B HE SN (213) , WE T TAHEFS (201) , AT B A 4
DI (211> N, A TR T IR B RS (1033) (1 IR R B
(104) L5 FIARAR B 28 IUIR8 (1033) AbIMIAREE AR (1031) HL 421 &

23

0232



10

15

20

25

30

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

FARAR A dablig (214) , WE T TETE (201 . H TR MBI
PR (209) JHCE R BIREAR A (103) AR UGE I FIRRAR B s sebLe (210) o
AR AR A BEDIHLAL (211D B ARcAR B BN LR (213) iy ik 2GS0 144 (202);

—REBBCEH 215A) , wET LEFE (2010 , HLF—ME
B (105)

MR EBUCER (215B) , WE | LEFS (201D , HBEA T
BB (105) 5

H—fEPAA A (216A) , WET TAETSE (201 , HTKE—
BB IBTBCE A (215A) TREE IR VGBI (105) HRX 2 BEehl (202)
DAAT ok it A GOS8 R o6 BV B 5 (105D AT/ FEARAR v (101D AN
B A (103) 2l BAR

BB (216B) , WE T TIEFAE (201D , HIEE
ke S ISR (215B) JECEMXT VRGBS (105) X2 &Sty (202)
DAAE 7K ity FE A 8 B Je o B B RS (105) IR AEFEARAR /- (101) AN
PR AR /- (103) 28],

VLARGEAUHEER 10 Frid iy — OOty oe i R4 (20, R AEAE
1 BT R EM RSSO RS (2) T

LRI (217) , JEAREZ I A AR A e (203D .
BAARAR A e B (2040 BHARAR A A UIHLK (205) « FHARMR H-OLE HLI
(206> MR EEENR (207)  BIRAR A ECESRE (209) o Bt A
HUEAUE (2100 « BIRR A EDIUE (211 BIRRIREEA P (212
FAMRAR HIEFZN A (213) RESEHIE (202) i b—Fb,

12 M HERCR)EE SR 10 AT it b v B 28 i A R 4 (20, HUS{EAE
T, PR TR NSRRI R R (2) AT
BRI UR (218A) , WE T T/EFS (201) , TPk
WEHIEEN (213D T, HTAE IR E (104D 1R BIAR AR Rl 7%
A8 (1033) R SE—4ugkfiear (T1) 5 ALK
TR i LR (218B) , WE T TAEFES (201D , T

24

0233



10

15

20

25

30

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

FARRAR LAY (218A) L5gLf (202) Z1a], HH 4 O HLil AL
(1) e a BIRRE A (10320 15 BHARAR FRSCA IS (1013) %47 (1 5
REREWG SR G (T2)

13 ARYERCAZEK 12 Frik iy — i b s B i R g (2) , HAFEAE

FHARAR A G sEd R (2040 A4S, — NBIRRNE s vebl (204> T
TERHARAR A (101) B35 Bkt e  PEAR SR s (1011 1 &4 BHAR
(1012) (IBH B AR ES R MTRE (1013) iy 75— AN BHARAR il BedLie (204)
HTABARAR f (101D B35 BE H R B AR d s (1011 1 J& 10 4 BA A%
B (1012) AT BRI HORCA RS (1013) F 1856 15 100 £ BH AR B ont 11558
(1015) ;

5B A WAL (218B) JEH T/ BIARIE R (1032) 1145 BH AR AT
SUTES (1015) XHAZIEBATRE G 58 =427y (T3)

14 ARGERCRIEL SR 12 Tk kb a8l R4 (2) |, HARIEA:
¥,

SRR GRS (2100 APAS, — NIRRT s BENLA (2100 A )
LERIARAR - (103D By it s A AR AR AR (1031 T R0 A [T AR JEE
(1032) MIBAMAR W ATTAE (1033) , 1S — BRI A S PRI (210D
M TAEBIRAR fr (103D B3 st H RO B SR AR AR (1031) 1 &1 00k B A%
B (1032) HALTEAARAR B A TAE (1033) [ TE X5 (0 Py JF AR 75 %5 138
(1035) ;

SRR WAL (218A) I H-TAEBIARBCAT AT (1035) KGN
VU2 2 fpents (T4 .

1S ARIEACH)EESK 12 i) b B 2 M R4 (2) , AL
T,

FHARAR A TEDENLR (204) APRAS, —NBHARIR A vehlig (204) AT
FEBHAAR F (101D Ly BEil e i A BEAREE AR (1011) g &0 Ay BH AR B A

25

0234



10

15

20

25

30

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

(1012) IBARRAR ESC 28RS (1013) T 75— AN BHARAR Frif vedli (204)
M TEBIRAR i (101D B3 BEH R g B AR fAs (1011 1 J& 0 4 B A%
B (1012) HAZ I FHAR M FSCA RS (1013) FR TE 5 75 0 £ BH AR p g 71578

(1015) ;

AR AiEBENLRS (2100 PR, — BRI g dedlm (2100 AT
TERIRRA - (103) Byl Bt H R A BB s (1031) i JEI A Ay B AR A

(1032) (FIBARAR E 22 MRS (1033) , 15— ANBIRAR H SRRl (210D
HTAEBIRAR /(103D F3i5 e H R B AR fu Ak (1031 1 J&l 1k B A%
B (1032) FLAE 1 BHARAR BB MAE (1033) F TE T (00 P ISH A% P %oy 1358
(1035) ;

S —BHAR AR A W e LA (218A) 3 -F7E AR FC X M55 (10350 Ak IG5

VUt ety (T4) 5

5B A AL (218B) JEH TR R (1032) S5 FHAR AL
M (10150 X7 (RIFRALRGIG 25 = 4 2k ficy (T3) .

16 AR AR EE SR 10 Frid i kb S Se B R4 (2) , HUS1EA:
T, IREIHINESRA RS (2) B ETE:

ZABHAR A VLR (219) , WE 1 TS (201 , H4b ) Pk
W H 101D 1R A BARRAR F s 4R (203) EARZ it PR AR IS Ve LR (204) .
FHAR AR A BTN (205) « BHRRARESEZHIE (207) T EIHZEHLE (202)
LR A b, DUBGIBI R AR v (101) fEfiX ggds Bgfhr &,

AP A A wmplby (2200 , WET TAEFES (201 , JH4ET k%
T (101D R BHARAR F s (203) EHAZ H FHRAR i ved L (204) |
FHAR AR A BTN (2050  BHARIR ERRESENLA (207) MEIEZHIE (202)
Wk s 12 b, DOSTRHARAR B (101) SR T4 fw -

17 ARGEAHZER 10 Jrd i) OB i E e B R 40 (20, HARFELE
T, DG ERR I RS (2) BT

ZA AR R AL (2210, WE T AR5 Q01 , JFAET Itk
el (103D (1 MWIIARAR i3 (2090 2 AAEE HH ITRAR Fiddedli (210D |

26

0235



10

15

20

25

3

O

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

SHAR AR A RTINS (211) « BIRRAR EOEENAE (213) T EIBSEHL (202)
Pt b, USSR A (103) FEfEEAE LA &

IR A A L (222) , WE ) TAEES (201) , JRab)BIR
P (103D (R AIIRRAR B s (209) EEAZ HIIFAR F s sedLf (210D |
SRR A A DI (211)  BIRRAREEENE (213) T EIBLEHLE (202)
Wik ie b, DO R AR (103) SEAT2] fiw -

18 ARFEAUHEE R 10 Frid i — R i S B L8 e I R 4 (2) , HURMEAE
1 RIS RN RS (2) BT

AR ARSI (223) , WET TETS (201D , 4354 TX N
B B (105) [P ZE— RS B BCE SR (215A) FIRLRHMA (202) Mk
72 LA NS I BB (215B) SIS (202) Mk fE b, B
JECIRH I B B (105) Ukt ik BIALE .

19 ARGEAHEEK 10 Frk i) B B e R (20, HURpAkAE
T BRSO (203) « FIRRAR AHCERE (2090 SRR B BICE AR
(215A) VIREE — S BsEH (215B) MR E T TIEFE (20D
J7 T e o

20 ARAACMELSK 10, 13 5015 Pk ik b Rt B2 R 40 (2)
FURFEAE T, BIARAR Fidse il (204) AFE:

BHAR MR F OGS TE RS (2041) , A TXEL R A (101D 1B
A (1012) b HEATTE VG

FHARIR A BR B (20420, HTERRBIAR R BOGHEYER S (2041)
UHATIEVER ™ AR BHARIE R (1012) Rk BLK

BHAR AR A W A HIA B & (2043) , WU FR 1 e H-AH1 220 BIAR AR A
BOCIETE RS (2041) WIFHMRAR A (101D

2LARPEAUREESR 20 frik i) — ikt it B e R 40 (20, HAHFEAE
To FHARAR A WA KR ED T 65 (20430 Jfh 2= WR -

27

0236



10

15

20

2

wn

3

O

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

22 ARFEACFIEER 104 14 58 15 Tk () ik B S B S R4 (2)
FURFIEAE -, BRI RS BENLA (210) 4.

SIARAR R oS TE RS (2101) , H PSR A (103) 1]
PRI H (1032) ) N RE TG VE:

SRR A bR B (21020 , H ) ERRBIAR A BOGHYER S (2101
UEATIEVER = AR BIAR B - (10320 Fike; DAK

FHAR AR A WA 14 B & (2103) , REIR BRI s A #1220 AR AR A
BWOLHTE RS (2101) IR A (103) .

23AREACHBEK 22 Tk i) — X IS SREUN R S (2) , HAREAE
1 AR A R A B & (2103) Al ZE IR T

24 MR AUREER 10 BTk i) R b S B Se e R 4 (2) , HUSTEAE
15, BHRRAR A BIDIPLA (205) G-

BHARAR A B D) AR, (2051) 5 BLA

BHARAR A B M BEHLAL (2052) 5 5 FHARAR A B D) LA (2051) AL
B, LAERR A (101) 5l BHAR I A BETIHLAL (2050 A B AR R 7
MRS (1013) (RINGEABE ) BAMRAR A (101D TR BY & BIARAR A (101D 11
PHAR MR A BBk 1 (1014) o

25 ARTEACREESR 10 o 24 ki) kit SRS R (), H
FRIEAET, BHRAR A BTN (205) 4.

BH AR A% F A1) B RIS R WL (2053) , TSRS ) R ke 1 PR AR AR
(101> FRERL

26 AHIACHZEK 10 ki) Ik BSR4 (20, HAFEALE
T BIRR A BN (211D -

IARAR A B DAL (21110 5 BAK

MRS A A DDA LA (21120, LRAREAR A DD AL (2111) AL

28

0237



10

15

20

25

30

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

fr, DAIAEBIRRIR A (103) Sad BIARAR R A DIPLA (211) AR BIAR AR HR i %
RS (1033) RS ANED) BIARAR - (103) TR B AR A (103) 1)
R R B 81 (1034)

27 ARFEARELR 10 58 26 Frk i) IR BB SESRR N RS (2 , K
RROEAE ], BIRAR A BEDI LA (211D B

AR AR F B U LR RLR (2113, BT CER AR R SR 11 B AR AR A
(103) IR

28 MIHHACFIEESR 10 Frid (1) Eb H 2 A R4 (20, HASEAL
T PRI RN (207) {U4E:

FHAR B ELE SR LAY (2071) 5 BLK

FHAR AR AR He LRy (2072) , 5 PEARAR B SR PR (2071) Fiid, DAKE
FEAR MR EE (102D 484% T BHRR AR BRI 22 A (1013) bR BIRRAE e (1011) .

29 AEHEAUF)ELK 10 k) ki RSN R (20, HAHRIEA:
T IR LY (213) 4

BBR R BAR Sk B (21310 5 BAK

IR AR PR LR (21320, SRR HE S B (2131) fidd, Ok
PSR H (104 JR8 T BIAR AR FLCAE A (1033) ARRIFARR AR LA (1031) .

30 ARIEACFI TSR 10 Frid it — b v B2 A R 48 (20, HUS1ESE
¥, HLehliy (202) GFE:

Brebds (20210 , XPFIERBLNM (202) MBHEM A (101D .« Btk
Wh (103) FMPASFGEE (105) BEATRRAY; DAK

BodRE (2022) , fFMERESN (2020 FIAEE A (101D « B
Wtk (103> APPSR (105) EEBNTELNM (202) HHEHEE
IR HL LR 6 Y B I (105D TMIREAERHAR AR v (101D FEARAR /- (103D
Z 4]

29

0238



10

15

20

25

30

M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

31 ARTEACFIESR 10 ik i) i b BB SR R RS (20, HASFEAE
T BARRAR A fEsaie (208) fudE:

i 248 (2081) , MBIHUFRH AR A (101> ML Bt

TR (2082) , FE@hHLAT S IFL IR A (101D 5 DK

TWsha fmblig (2083) , ATHLEHH (202) LiFIEXTHEANBLZENL
g (202> HIRHARI A (101> BEAT 2 4 -

32 MRIEACFI TSR 10 Frid i) R BB SR AL R4 (20, HGFEAE
T, IR A A (214) {u45:

e fE (21410, MBTHAERIRA A (103D ML g

W (2142 , EahHdrsh L RNy (103) 3 DL

T bl (21430 , L THESIM (202> FiFFEATEAGZL
fy (202> BRI - (103) BEAT A4

33 ARIEAFIER 10 Frik i R b BB R A R 8 (2) , HASEAE
T,

B A B (216A) BLFE: [EEH (216A1) , MBHLAE XY
B (105) M LHIEIE JF 1B 2eflie (202) ik

I m B BRI (216B) UtE: [HEH (216B1) , MBNHLAEXT Y
BRI (105) M I B Letlly (202) ks

34 FRIEAUFIELR 10 Frik i R b BB S R4 (20, HUFIEAE
T, IR HIES A RS (2) T ETE:

LB A BRARTR (224) , WETTAEFSE (201D , FHaTRARAKR
FroQ101) (M BHBR R A 35 E L (204) 28 il BHARBR A B HLR) (205)
FHAR AR N LA (207) T RIEEHIM (202) Mfmikisse b, DLRRRBOR
W b iEve . RERE S AR AR R (1012) J5ik

35 ARGEACRZESR 10 I 11 R it S S R G (20, AR TEAL:
T, TR SRR ARG (2) EEHE:

30

0239



M7CNCN155115
WO 2017/035749 PCT/CN2015/088638

AN A R (225) , WET LEFE 01 , JFaT K
B (103) M BIRRAR A S VERLE (2100 Zd IR A BLUIRLR (211)
PR ELREEENLA (213) i BIEEENI (202) Mfmitekin b, BAERRPIK
W i . A ERRE G P AR AR R e (1032) STk .

0240



9/1

2.
AN
.
\
N\
\\
201~ \
N
N 2141 2141 2141 2141
o o 21582141 2 4L gy 241
Y | -~ 52141
o 21—,
w2 o 22 / / 2141
o 2 20819220 / ! > ﬁ / v
=% | ogvmz /:ﬁ/ 08/ 2143 2t / ’%222 2 p ==2 210
2041 \ 2081 . /[ 2141 2142 222 25‘ 2101
204 | \ 207 21 221 Q0 213 1ﬁ>
{ 200207 % /%2051\ 2081y 20”1 2081 2087 218AY 2142 ,&5131 AW 21 m 2141 2102
Mo B AN 2 2142 WA TR ey AL \/ﬂ 210
s T osi =N 219 o 0 - 2142-3- 102141 )ﬁ‘—g\zmﬁ—&g‘—@kﬂ =t }v 21
( 2081 y 2052 ——7\ 2072 2161 /=3 W
29 §yg 2043 053 AT 3 a2’ e 22 L 21027 2103 2141
22 - i y
% zoszv " ‘L oA B 4:_ J -2
- U
Od 204 _Eh 206 nek jy 212 24 10 2142
/ 2041 2081 219 11 223 s 221 /7N 2101
2081 " J/&MW ‘ 05— 22 = 2141
N T =1
) ‘ ‘ 220 208;)\ N N /\/\/ N { | | &
) ) / w ~ ( ) 25
- N Y. 22— 2022 - . ) uarrg | ; I Roran
2081 2081 wm 71/ nr - [~ 217
2042 £ ‘ 2 I g
o —2042 215A 209 2102 2103 2102

E1

0241

6FLEE0/LTOT OM

8€9880/STOTND/LDd



PCT/CN2015/088638

WO 2017/035749

(45
@

T

Y,

N\ NN A -
.

NN

Y

R

N

N \ T T Ty .
A I iimnmmnn s s, N ,/,///,////w//////////////
A T s \ § Ay
Ay \ \ N N iy
Al Nl s g gy N\ N N I
AR I \ i
Al T I I mmm Y
A iy Ay
NANNNNNNN LTI RTTTTRTTTR R RRRRNNNNY ,/////// SARNAARNRNRRNNN

/
¥101 N

®)

- ST01

Y

A .-

NN

N

7 Al

NN

NN

Y Z/MM/// Iy ,//,/V/////%//VM,//%///MM,//,# SN A¢

/

! / /
ot €101 ZI01 1101 z101

10T

2/6

0242



PCT/CN2015/088638

WO 2017/035749

¢

(a)

1

t T —
7 0000000
7 000000000
7 000000000000
/, 7/ / 7 /
A 0000000000000 700000070
7 0000000000000
7 00000000000
7 00000000
Z LI s

reor

/

/

(430!

(®)

01 L
mh/m,o“/%uk\\

[ T A

2

777

L

77 777 7 777 777

T 1
T ) M LTI i s e \;\\M\\\\M\\M\\\ v N\\ G »\\\\A

/ § / / /
p1— SE€0T 71— ZE01 [E0T TEOL

e

€01

3/6

0243



PCT/CN2015/088638

WO 2017/035749

i

ey
\\\ SIS SIS
I

PP PP PSPPI PP Iy
s PSSP ISP s

\ S

€101 410}

/

/!

4/6

0244



WO 2017/035749 PCT/CN2015/088638

s S S S
S S

&5

5/6

0245



WO 2017/035749 PCT/CN2015/088638

56

6/6

0246



International application No.

INTERNATIONAL SEARCH REPORT PCTICN2015/088638

A. CLASSIFICATION OF SUBJECT MATTER

HO1M 2/30 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOIM

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPI, EPODOC, GOOGLE: ccll, battery, corc, current w collect+, car, tab, film, layer, anodc, negative, cathode, positive,
separator, groove, contain+, accommodat+, connect+, gap, jag, mould w cut+, burr, short w circuit, platform, roller, clean+, supply+,

transmission, transmit+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E CN 204946995 U (NINGDE AMPEREX TECH LTD.) 06 January 2016 (06.01.2016) 1-35
description, paragraphs [0122]-[0184], and claims 1-10
X CN 203574050 U (AMPEREX TECHNOLOGY LTD. et al.) 30 April 2014 (30.04.2014) 1-9
description, paragraphs [0005]-[0060], and figures 1 and 2
Y CN 203574050 U (AMPEREX TECHNOLOGY LTD. et al.) 30 April 2014 (30.04.2014) 10-35
description, paragraphs [0005]-[0060], and figures 1 and 2
Y CN 102315477 A (SHENZHEN YAKANG PREC MACHINERY CO., LTD.) 11 January 2012 10-35
(11.01.2012) description, paragraphs [0025]-[0051], and figures 1-10
X Further documents are listed in the continuation of Box C. X Scc patent family anncx.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. oy ) an inventive step when the document is taken alone
“I.”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

04 May 2016 27 May 2016

[Name and mailing address of the ISA

State Intellectual Property Office of the P. R. China Authorized officer

No. 6, Xitucheng Road, Jimengiao ZHAO, Zhonggin
Haidian District, Beijing 100088, China
Facsimile No. (86-10) 62019451 Telephone No. (86-10) 62413968

Torm PCT/ISA /210 (second sheet) (July 2009)

0247




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2015/088638
C (Continnation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 202495523 U (NINGDE AMPEREX TECH LTD. et al.) 17 October 2012 (17.10.2012) 1-35
the whole document
A CN 101783402 A (AMPEREX TECHNOLOGY LTD.) 21 July 2010 (21.07.2010) the whole 1-35
document
A US 2011020694 Al (GM GLOBAL TECHNOLOGY OPERATIONS, INC.) 27 October 1-35

2011 (27.10.2011) the whole document

Form PCT/ISA /210 (continuation of second sheet) (July 2009)

0248




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/088638
Fatent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 204946995 1 06 Tanuary 2016 None
CN 203574050 U 30 April 2014 None
CN 102315477 A 11 January 2012 CN 102315477 B 02 April 2014
CN 202495523 U 17 October 2012 None
CN 101783402 A 21 July 2010 None
US 2011020694 Al 27 January 2011 US 8551638 B2 08 October 2013

Form PCT/ISA /210 (patent family annex) (July 2009)

0249




EH ks

bR %5
PCT/CN2015/088638

A. TR K

HOIM 2/30(2006.01) i

418 [ B % ) 2328 (TPC) 3% [R] I 4 8 [ 2R 3 SR R TPC P At 4928

B. Har B AT
TR M E AR BOCR TI D R AR S)
HOIM

A PR BRI 195 A5 1 PR BE SR EA S 148 22 STk

CNPAT, CNKL, WP1, EPODOC, GOOGLE: Eah, efifs, ZEIAE,
PAf%, FRiE, PEESRE, FRAC RS, 0, Aan fE,
Ry, {45, &%), cell, battery, core, current

cathode, positive, separator,

HR, O, 8L B, .

72 [ b R Z A i R R e M2 Bk, A AT R iA (nfE i) )

%Eﬁﬂg %Eﬁgﬁr *&E; H%r H—’ ﬁ*&’ [gﬁj;&v JJ:T&,
mig, PE, |, Ok ok

W collect!, ear, tab, film, layer, anode, negative,

groove, contain+, accommodat-, connect-, gap, jag, mould w cut+, burr, short w

circuit, platform, roller,cleant, supply+, transmission, transmit+
C. FHR AT
% B IR, VER, JEHMEXERE LEPNISGEIE SN

E CN 204946995 U (TFHEFELBFHEBIR A=) 20164 1H 6H (2016 - 01 - 06) 1-35
IS [0122]-[0184] B, BFIEK1-10

X ON 203574050 U (REFREREAR AR &) 20144 45 300 (Q014-04-30) | 1—9 ----------------
i B 510005 |- 10060] B, [E1-2

Y CN 203574050 U (FR3EHMEGERBAR AT %) 20144F 47 300 (2014 - 04 - 30) Tt
A5 [00051-[00607 B, [E1-2

Y ON 102315477 A (RUIBAREREAURERAT) 201268 1A UH o12-01-10 | 1085
PR [0025]-[00511 &, K 1-10

A CN 202495523 U (THEMBeBAIEAIR AR 45) 20124F 10H 17H (2012 - 10 - 17) s
S8

A CN 101783402 A (FRZEEFERERIBARAF) 20108 7H 21H (2010 - 07 - 21) 1—35 ---------------
23

[F] st sopptrorsio demt it

TR R

TR AR B AR REL.
AR RIR R T A HAR —RAR SR SO
12 Ehr il H BB RE G AT ESE HIERE R

YRR AR SEAZE SR BOPREE B0, B HRE 5 — R 5 SO
E’J’\?ﬂf,ﬁjgﬂnﬂ%[ﬂ%E’Ji%ﬁﬁ@%%@ﬁaﬁﬁ%[ﬁﬁﬁﬂjﬂﬁi ClnEgx

WA

WROLAT. (. RREHEA AT L
WA E ST E R B AR T AT Sk s8R E B30

#®
“p»
“p»
“p”

“p»
“p»

ERFHBEIAEN H 2 5 A4, 5RETAaika, 85788

T Sl m R BN L
cw BREXATH, SHEEECH, WK AP HRTTE
X SRR E A bl
oy R LA guxwe%—%uﬁzﬁ@ﬁxﬁ%é%
Fodh 23] AT B BB 7 SRS, Bk e i
L e
g RBEERIECH

I s 22 S B A 3
20164 54 4H

P AR 5 s 27 F 300
20164 55 27H

TSA/CNA 4 BRI BB 27 Mk

e N RS RN FE SR AR =AU (TSA/CN)
T E AL R T E X & 1A K65 100088

fEEE (86 10)62019451

SUE

HELiF S50 (86 10)62413968

22 PCT/ISA/210 (55210) (20094E7H)

0250




Elfrfe & s EfrHiES
PCT/CN2015,/088638
C. HZESCF
i IR, BB, JEHMEEEE il
A US 2011020694 Al (GM GLOBAL TECHNOLOGY OPERATIONS, INC.) 20114E 14 27H 1-35
(2011 - 01 - 27)
59’8

% PCT/ISA/210 (55271) (20094E7H)

0251




SRR RS
RTRBCA R PCT/CN2015/088638

o 59 i) L ot bR ik

CN "“?04946995 U 2016%ﬁ”1}4 64 L ,”?QHH

CN 203574050 U 2014% 45 30H T

o 1 02315477 A 20125‘:""1,% 11H ""“C,\] 102315477 B 20144 44 2H
----- CN ----502495523 U 20]2£|;"i0)% 17H 3[‘3
VVVVV CN ””i01783402 VWWVA 2010éém7f§ 2101 Vﬂéé””
----- us --5611020694 Al 20115‘£|-‘:""1H 27H US 8551638 B2 20134 107 8H

F PCT/ISA/210 (REEFIA) (200947 H)

0252



Electronically filed April 11, 2024

INFORMATION DISCLOSURE Application Number 18/532,841
STATEMENT BY APPLICANT Filing Date December 7, 2023
First Named Inventor Tao TAO
Substitute for Form 1449-PTO Art Unit OPAP
Examiner Name DOCKET CENTRAL
Sheet | 1 | of I 3 Attorney Docket Number 024607-02-5134-US
U.S. PATENT DOCUMENTS
Examin Cite Document Number Publication Date | Name of Patentee or Applicant of Wﬁage;, ?olun:n;, Lines,
I o No. Number - Kind Code MM-DD-YYYY Cited Document ere Relevant Fassages of
nitials Relevant Figures Appear
5,154,993 10-13-1992 | Beatty
8,309,880 B2 11-13-2012 | Chung
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns,
Examin . L Lines, Where
Cite Publication Date Name of Patentee or ’
er Country Code — Number - . . Relevant Passagesor | T
Initials No. Kind Code MM-DD-YYYY Applicant of Cited Document Relevant Figures
Appear
CN102187497A 09-14-2011 | PANASONIC CORP
AMPEREX
TECHNOLOGY LTD;
NINGDE AMPEREX
CN102694148A 09-26-2012 | TECHNOLOGY LTD
CN104157914A 11-19-2014 | WANG et al.
NINGDE AMPEREX
TECHNOLOGY LTD
CN108352492B 08-31-2021 | [CN]
YIYANG KELIYUAN
CN202423456U 09-05-2012 | BATTERY CO LTD
FUJIAN BORUITE
CN202585621U 12-05-2012 | MOTOR CO LTD
NINGDE AMPEREX
TECHNOLOGY
(CN203733894U 07-23-2014 | LIMITED
JPH0620707A 01-28-1994 | HITACHI MAXELL
MATSUSHITA
ELECTRIC IND CO
JPHO65275A 01-14-1994 | LTD
Examiner Date
Signature Considered

0253




Electronically filed April 11, 2024

INFORMATION DISCLOSURE Application Number 18/532,841
STATEMENT BY APPLICANT Filing Date December 7, 2023

First Named Inventor Tao TAO

Substitute for Form 1449-PTO Art Unit OPAP

Examiner Name DOCKET CENTRAL

Sheet

2 | of | 3 Attorey Docket Number 024607-02-5134-US

MATSUSHITA
ELECTRIC IND CO
JP4380201B2 12-09-2009 | LTD

CONTEMPORARY
AMPEREX
TECHNOLOGY CO
WO02016/197382A1 | 12-15-2016 | LIMITED

NINGDE AMPEREX
TECHNOLOGY LTD
WO02017035749A1 | 03-09-2017 | [CN]

NON-PATENT LITERATURE DOCUMENTS

Examin
er
Initials

Cite
No.

Include name of the author (in CAPITAL LETTERS)), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published

Official filing receipt of Invalidation Request, Z1.201580082766.1, 24JAN2024,
10 pgs.

Notification of forwarding documents Invalidity Request, Z1.201580082766.1,
12MAR2024, 77 pgs.

Evidence document 2, Zhang Fei, Research on UV laser micromachining technology
and mechanism of electronic materials, Huazhong University of Science &
Technology, May, 2012,

129 pgs.

Evidence document 3, Yang Shichun, et al., Surface quality and finishing technology,
15 pgs.

Evidence document 4, Guan Yuming,et al., Machinery Design & Manufacture, School
of Mechanical and Power Engineering, East China University of Science and
Technology, Shanghai, 01/2009, 4 pgs.

Evidence document 13, Qi Yie, Study on Improving Non-fluid Lubrication
Performance by Surface Texturing, 03/2014, 83 pgs.

Evidence document 14, XIANGXin et al., Influence of Dimple Texture on Tribological
Behavior of Line Contact Friction Pairs, CHINA SURFACE ENGINEERING, China
Surface Engineering, Vol. 28, No. 4, 08/2015, 11 pgs.

Evidence document 17, The prosecution history of the counterpart Chinese application
2015800827661, provided by CNIPA, 176 pgs.

Examiner
Signature

Date
Considered

0254




Electronically filed April 11, 2024

INFORMATION DISCLOSURE Application Number 18/532,841
STATEMENT BY APPLICANT Filing Date December 7, 2023
First Named Inventor Tao TAO
Substitute for Form 1449-PTO Art Unit OPAP
Examiner Name DOCKET CENTRAL
Sheet | 3 | of I 3 Attorney Docket Number 024607-02-5134-US

Scientific Background on the Nobel Prize in Chemistry 2019, Lithium-Ion Batteries,
The Royal Swedish Academy of Sciences, October 9, 2019, 14 pgs.

Examiner
Signature

Date
Considered

0255




WO 2016/197382 A1 | IO 00000000 A

2016 5 12 B 15 H (15.12.2016)

(12) RREFSEFLFA 2T RIERRR K

(19) ﬁﬁﬁﬂﬁiﬂgﬂﬁﬁ % IR ) OO AU O A A O O
_ — a0 BEREAHS
) EFRAHE = WO 2016/197382 Al

WIFPOIPCT

1 HRERISHES: EE A T E T A X TS TS 1 SR
HOIM 4/13 (2010.01) HOIM 10/0587 (2010.01) # 1F-PH, Fujian 352100 (CN)o
HOIM 4/72 (2006.01) HOIM 10/0525 (2010.01) N
74 REA: ERAMERGERAREBRESH (¥
e BREES: PCT/CN2015/081309 WA 1K) (BELJIING WUZHOUYANGHE & PART-
(22) HEREHEH: 20154 6 A 12 A (12.06.2015) NERS); 7 [E AL 50T 0E 4 X B R (T4 KT 2 T
i E s A1908 3K 73, Beijing 100037 (CN)o
25) =B e N e
i, 81 BEHE R AERY, EREG MR ERE
26) AWES: 2B #1): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
) g . BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
an HEA: ?@ﬁﬁﬁﬁéﬁﬂ&&ﬁ}ﬁ}ﬁ A CU, CZ. DE, DK, DM, DO, DZ, EC, EF, EG, ES, FL, GB,
(CONTEMPORARY AMPEREX TECHNOLOGY D O GIL OML O TN TR T Tho IE T TR IS
I’ . Gl 25 2 2 s T ’ ES > s 23 S > 23 B i) 5 > 23 >
co. ;ﬁll_\{{gp) [CN/CN; hEEEY TETERKX JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LU,
B FURTAERS 15, Fujian 352100 (CN)- LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
72 RYEA BB (GUO, Peipei), T [Eif 284 518 NA, NG, NI, NO, NZ. OM, PA, PE, PG, PH, PL, PT. QA,
A AT A9 6 Ty R0 UL RN, 56, 858 Sk o, o
352100 (CN)o  fAF (HE, Ping); H [El &4 T4 VO.VN ZA ZM.ZW. . T
HE 3 [X V5 V5 HURT M % 1 5 R BB 1F- 74, Fujian N
352100 (CN). B (ZHAO, Yi); FEEZEE T ¢4 WEE (GHEHEY, ZREGE—FaIRAMILIX AR

H A X IS E AT B 1 SR 1F- 78, Fujian
352100 (CN). HEF (FANG, Hongxin); + [Hig &
B g pE T R X S A B R 1 SR -1,
Fujian 352100 (CN). FE3CHR (CHENG, Wengiang);

#): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BRIl (AM, AZ,
BY, KG, KZ, RU, TJ, TM), BX#il (AL, AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE,

(g7

(54) Title: SECONDARY BATTERY CELL
54 RUBARR . —/xE BB

=21

(57) Abstract: Provided is a secondary battery cell, which comprises an anode pole piece, an anode pole tab, a cathode pole piece, a
cathode pole tab and an isolation membrane. The anode pole piece comprises an anode current collector and an anode diaphragm;
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the anode current collector at the anode pole tab accommodating groove. A cathode pole tab accommodating groove is formed on
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IHAREE A 31 TR B B ARAR A e A A G32 ml il i v A B AR R A 2
kL2 BT E AN BB AL ISR Al 31 b 2 S iAn T TS SR A
FRLLATE BRI v 32 H AR T4 BRI RE I A 28 e 3 IS 40 A B AR 4
Ak 31 ERIETE s o B R AT RS G32 A e AT SRR K
BLZ IR R RHE AN TR 31 FIF T 2 5 iAn I TR SR A
AL LU IR IE f 32 HLAE TG B AR A OREIN R 1 R VR SRRE M B PR £
JAk 11 BB A

TER G A A A T IR ) o Wyt v T, BRI v D7 T 4% FH O TD 448 251 e
A T1 Al O XE AR B DA R a2 — A P Aa N ARG PR 57— AL
JEER T B2 AR B P S ARG IR BUTHT IR AT o

TEARTE A A B BTaR i) — o st iiatorh s 90 BB BRSO 75 T A FH XL T 406 2 1
T T2 R AR ARG I 35 AR aURE — S R ae I A RS MR 5 — B
JE2E JT BRI BV Fe S B R AR ) 0T IS 75 -

TERRYE A R Wik ) —ma diotsrf, fE—splrh, SR 1. K 4.
Ko IRE 7, BHMRNEA 3 Er B BIARECATITES R31, JeGHl A4 SR 4
vk 31w R IR R 32, AT AR HOCAR AE G31 I IET . B
FRACK M R31 (e &, (H-T- IR B 4 0 75 P9 T B i i B 75 14 G311
H

FERYE AR W TR i) kit it fE—SEEwI, SR 1. & 4.
Kl e LA 7, Bl R il e s e g s BIIAR OO 11550 FH X 26 2% Jke ity
T3, 7855 AR BC XT38 R31, HAEPI M b o Bk HE b S HE 5 0 91 H% B Xy
POEE R31 J& [ g BRI e 32

TERRTE A W] FTIR ) — ks it rf, BAREC A BB R31 mlE L BOGHE
Ve HUBGEPE B A IR TS PR BIAR AR - 32 IR R 432 B DAL R HH AR SR i
A 31 B ol FAARBEC AT VTS R31 A I8 DL ¥ A BRI 3 kL 2 Al 7 &
R R I ARAE IR AR AL 31 b Z G irAm FE TR AR 2 6t LATE B )
RS 32 HLAE TR AR R i) AR R v I 4R M BT AR ER ik 31 B
TR B FIAREC X M3 R31 Al GBI rE AT BRI R 2RORE 2 A TR A i SR
AR 31 I T8 2R eR AT T T BRI SR8l DL B S A s
32 HAE TR BRI A S ek B e ) T 2ORE MBI AR AE LR 11 L3 BT B
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FEMRTE AR W B 1) — 2 Rt v e H SRR S T T3 FH T 448 5 e iy T3
AT Ay 0L AT 46 I 2 ARG T B — A ) 4 i AR R T 5 — R at
Jer 8 B R B T I A R A A 0T AR

FEMRPE AR W BT i) — o b i e, A SEREwl . 2RI 1. & 3
LA 4, BARAR A 1 ICFIBAE : SHARFC A M8 R1L,  JEEHE N BH R AR i £
111 FE 0 BEAR AR A 12, A7 T BHAR AR B A G110 A XS w0 SR AC
OFUTEE RIT Ve, (T BRI B 2 7 12 T PR B R A G111 .

FEMRPE AR W TR ) R st B, AE— St b, ZHE 1. E 2.
B3 DU 4, BRI 3 ie IR BIARAR Ao X A2 M B8 R32, A
ARG 31 A M A BRI A 32, AR A 3 195 BHAR AL T3S R11
PTG, HLAE BB GE B B3 T FHARAC A 7K R11. Piidedth,  BAHRAR
ot 2 MR R32 AR BEANBE L B EY T BHAR B I R1TT 1~2mm 3PS AL
TS AR 1~2mm, PR EE AR AT AR AR B 32 ()2 525 B A
12 WSR2 R AR ED « 4R, B g A2 3 R32 7L KA
J5E BT BB B AT P R11 8 AT DAL SE B I Ol R 1 %2

FERRHE A A W BTIR i) i i s, fE— S, 20K 1. | 2.
3 DAATE 4, il o Al RO R AT A B ARAR F AT 452 T 5 HE O 44 25
JBats T4, 78 55 BT A X 62 3R R32, HAEPI I Lok milkh#2 ke 2 5 M
AR AR XA M AR R32 JA [ (I BAAR AR - 320 il BHARAR 67 111 8 R 0L
#Hu L T4 75 o 2 B A X A2 IMES R32 HAEPI I B wil R HE s @ L 5
AR B3 A7 M3 R32 & B A B A 32, Jir BABARAR 54 o7 70 8 R X
T2 T T4 RGPl L SR FH 90T 440 5 Jpe e I BB K, A Al #s ik i
HELSO R A A P D 5, T 78 4 — IR B VB FS FE R TP DA N, — IR F T A
R S i Xk B e Ay e KA TE X

FERRTE A A W BT B9 — /R it B s op, FHAREC XS M &8 R11 AT IE I HOEH
Vi PIBEFPE A I T PERs FHARIE R 12 O S 25 25 Bk DA R HH BHAREER
WA 11 A B AR T R11 AT I vAn AR AR 2L < alf e
PR S B AR AE BHARER AR 11 L 2 S5 EAin 3T T SH AR Fr SRORE LU ik
FRAR S R 12 ELAE T B AR SORE I AR B A v IR 4R A B B SR AR 11 B3
ETE G sl P AR EC XS 3R R11 AT S e AR VA BH AR SOk 2 B TR A i %
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RHEBHRAEGR 11 IR T8 Z FavRAm T BEAR L R 2Rl DL TR 1 BH AR
F 12 HLAE T8 BH AR ORI 08 () Ay kL MBHAREE TR AR 11 BT
o

FEARBE AR B BT g R it B s rp, SR AR A XA T R32 AT
JEIEBES UGS Y SR B RS VR IR R 32 BN VB 2 R BR DL ER H
IR R I 31 TRk sl IARAR A X A7 VT3 R32 mp i i v AT B AR J
B2 R TIUE VRO R AR AE AR AR 31 b R VRAT R T SRR A
R CATE BRI BRI 32 HL7E I R AR IS e Sk i AR AR e v e 4 ML B AR B
AR 31 BT sl BIARAR A e T R32 Al ok R R A B AR B
Bl BIFOS R B E IR AL 31 BT, 2 JEvaAn TR SRR
HRLUATE U BRI R 32 ELAE M 9 R BE  RORL I = 1 v S MBS R B
AR 11 R E .

E R B AN 5 W T s 11— o eyt W s v S BB bR s A5 T 358 FH ST 448 1
Hr T4 AI XA A I 34 O RS MR sl — A FRIE 2R B O A RS MR 55— S
JE 8 5 SR BR A TR 5 RS e RUTHT AT -

FEARHE AR W BT i) — Ik Hgt e s, AE— S, B AR Bl
T G11 1582 R FHARAR H: 2 MO TR IS0 1~2 %, FEMRAR B MAE GL1 K
FEON AR AR - 2 g7 T PH AR AR BRI RS G111 IR IS BE) 1~3 1%,
PEAR A% HC 72 U178 G111 [FIR FE 5 T BRI A 12 (IR

FEARHE AR W BT i — Rk gl s, FE— St A, AR AR BRI
1 G31 H T8 N BIMEARE 4 BT M) 1~2 1%, BIARAR BOUCR TR G31 K
FE A BAARAR B 4 (B0 T B AR BRSO TR G31 N 3B 43 IR BRI 1~3 £i%,
AR AR S 72 IR G311 IR S 25 T BRI - 32 (IR .

FE AR AR A W T i R E It S R, AR SR, SRR 3, BHAR
W 1 —3#4E R, RSO B AR A 1 BIRET,
FEIARAR A 1 [ SkE 2 REBIED 25 oA D1, FHARAR BRI G (D
B PHMRAR A 1 Sk R B EE B U dl, dl &b T B BEIMRAR A 1 k3
ETFELR) 1/10D1~7/10D1 e H AN, Mifua R B — o sl it s B 3 FE
$t DCR (Direct current resistance) . LML, d1 &-F HFHEMR A 1 393K 500
T 3/10D1~7/10D1 HIFE N . BE—20Hh, d1 BkSEUTREARAR A 1 49 (a) 47
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E (Rl 1/2D1) , DCR /.

TERRHE A A B PTIR 1Y) — R Wyt e, AE—s2 i), =M 3, ik
WA 11 7T FHARAR b 1 (19 3k 350 B2 MY — 26T e & FHAR I 12

TEMHE AR W BT iR i — o it e s, E—sgiEfl b, S RE 2, Btk
WA 3 h—# 4R, RS, R 3 BIPIRET,
BB AR A 3 Skl 2 B A RE 25 2 SO D2, BIRARH W A R G31 i s
e R AR 3 Bk I FE R e Lo 42, d2 &b T HIAE A 3 59 SkE8
AT 1/10D2~7/10D2 WIFE N, AT F)T FRAR o d it v 85 TR B R
PL DCR. {LidkHh, d2 4T 3R A 3 BSkE#THE 1 3/10D2~7/10D2 7]
Voo 320, BREST HARAR A 3 A S (RE 1/2D2) , DCR /)N,

FERRE A A W FTaR 11 — R it et SOUT S A3 A s 78 e Rep
P RIE I Z o XU AT AR 2 O AR PR I X B 17 10 B = "I LA AT 2R3
)z BRENE)E . RNAIR NS =l R IR LM )=

TERRHE A A B T IR 1) R Ml s, 7B — AN JLImwl an i O AT B 0 1 55
— PR A2 2 S SR I AR 50 TR S AR PE P XE R v, — DN Of
AR Z AT LICH T 2RI Z . REER)Z . RNBERES)Z R W S5 2
M0 55— L 2 5 S IR sl 1 Jm APRG P R IR J2 AT Ak R Te WG
R B BT IR TCAPR R TR B « TR R TCAPRS PR R B 2 4R 7E
TR, SRR R 2 (R R AR U BT, NS A ARG 5 R FH )
WU . TR N TR RS 2R R T, S R 2 8
TEde N R AR FARRT, A= R g5/ I RIS . BT /53R T
TR R R AT e A SRR OGS T M. RBAL R L & R gk
A E LR . TR FIR N ARG E R I n 3k B 206 T I - 2R L R4k
PE= B ILIRY) (SEBS) . RAMNG-T ik B IL Y (SEPS) LUK HE AL
R OMh-5 8 -2 OB LR Y (ESIS) T —Fh el LA .

PERSHE AR B il e, R VR AT A TR e B T
e LKA EFRumes, PIREEY T . SRR e, Bk
W . Bk ik Rl D SR .

$5c I U6 B AR B A R T A LR S L 3 1 A DA 250 ) ST B AT L
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B A S5 R

SE ] 1

DL 423482 BISIRELEME B FEM (RS BEMEESN 42mm. EEN
34mm. K&K 82mm) A, PHARARH: 2 5 AR 4 R~F—20, % E
RERE N 15mm, REEE N 4mm. JEE A 0.06mm.

KHE 1~ Fi~i 8, SR TP ENRRAE (RS 1 522 %
FEH 12 PSR 67pum BHARAR A 3 (P 2 AR A 32 /22N 53um)
S BOCAERIRAZ A 1 ) 1/2 &b CEI d1=1/2D1) & ut i TR B AR - 2
(I B AR AR ERAC 25 1UIFE G110 LA S AR B X Y158 R11, JFAE SHARAR B 2 X357 1 B
AR AR P D235 6 HH BB AR o e A7 1A G32 LA AL AR AR A X 67 M358 R32.. K A3
FeAEBIEAR A 3 1) 172 &b CBI d2=1/2D2) &5 ¥ T AR 8 IR AR B 4 11 B
e B2 TR G31 LUAZ [ B AC A T3 R3 1o e ob B B2 k2 B 22 V143 G31 L%
FAAR O T T3 R31 4% H TEAEHY 4 6mm. K 20mm, B AR B i 2 ke
G11 LA BEARAC AT M R11 4% H B8 2324 6mm. KB 20mm, YRR A
SALRE G32 LA BHARAR A AT AL IR R32 % H 280 8mm. KEHHN
22mm, KPR E 2 SR T IRAR H A T G111, KRR E- 4 8487
PR AR E S 22 M G31. B RRAR X A7 TR FH AU &% e T1 78 os 34 AR
B pf A2 M G32 HAEPI I bgr AR5k s e 5 A0 IRl A xd A7 L A# G32
JEEI T BRI 32, A AR R B0 25 MRS FH XU 26 2 e e T2 78 i #E A B AR AR
HCAMEE G31 HIEM b4 AR BIE 5 FIBIARAR H U A M G31 A
Rl B AR R 32, BHARR A X 3508 FH BT 48 25 ke iy T3 78 o 381 I A B X 138
R31 HAEFRT L Bk 0E S 5 5 Fn B AR AC XS M358 R31 F& L i BARFEE A 32,
AR AR Ao A5 W01 3518 P XU 4 5 S AlF T4 78 o5 95 AN AR AR A e b 138 R32 HAE
PR T b2 RS 42 B B 5 AR B AR AR A XA M3 R32 J& FEI R B AR B - 32, A
FReAR: i %ot o7 11 78 FE AT 26845 ke T~ B AR AR Bl 2 A8 B O 48 25 s 7 T2
I3 Bz P e T3 P A T AR 2 B me T3~ S AR AR v 4 57 U137 FH XU T A 25 B s T4 $4)
AT GE BT 1 ARG PET S H XU RS 26 4 J £ 06 J2 B0 80T iy
BOAR AR A 1 BAARAR Y 3 FIbG e 5 52, i s — it v s
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SE 5] 2

KHE 5 Frosigity, S5m0 ARz &b JCIBBECH TEE R31.
IS AR Fic e TV 308 FE ST 6 e ity T3 FHARBCLG M R11 BAARAR Fr X347 V138
R32 UL A BHAR AR A 1358 FH OO 48 25 ey T4 Fo AR RSl 1.

SEf 3

HKHE 6 MK 7 froxigif, SSEiil 1 AR A RHEEE T A4
PHAR AR R 1 %) 3/4 &b (RP d1=3/4D1, FEUTSLEMEVT R A 12 PIm s E)
TEDEH F TR B AR B 2 (P BH AR AR EORCA VA G11, JFTEFH AR - 2 X347
T AR AR DX 95 B H B AR AR R X A RS G32, S ARAR o) or ITA FH ST 23 e
T 78 oa A B Ao oo 7 M G32 HLAEPR I 5 BIkE 200 B 08 5 B4R
M A MRS G32 B BRI R 32, H AR R SEHiR] 1.

S 4
KUK 8 Finiigsity, Sciie 3 AR Z b ToEHARALA T # R31
IR 3 B ) 2 A X e 2 iy T3 He gz Rl se i ®l 3.

XTI 1

KHWE 8 Fingit, S5l 4 fiARZ b FHARN BRI #4 G11
MIPEFE 0 6mm. K S8 20mm, FHEEAR A GRS G32 13 &4 4mm.
KJE¥ ol 18mm. H 4 FEsLuf 4,

XL 2

KHE 9 N 10 Frosrigirty, S55p] 1 fAFRZ b TEEHRR A X
LIRS G32 FOEARAR v 0 A2 M58 R32, AH R H BIARAR J o) Sr i A X H FL i £
SeIpeals T1RGIG B A 32 71 Ly BHAR B FRSC A A G112 AR Y. XK 4 22
11 R B RRoRR ek 7 e e DX HH PR T 4 5 Tl iy TAURG I BIAR AR A 32 A B AR FC
TF TR RUT RAZ (AR I DI R 2 THT SR FH B AR AR H- VAT A 1M 498 P P T 248 25 PR
T2k W BH ABAR B2 A G311 JA B AR AR A 32, SR AT BAARBC AT M3 o
2T T3HE WG AR AL XS M58 R31 JE FI IR A 32,
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FESE IR 1-4 F0XF HEA) 1-2 0 53 B GEHR 20 4B el s 1 F i RE S 28 AT
1000 AMEHA 78 R, Xt AR A e (R b i B PR A Tl B O ELXT sl
% 0 2 B i 1~ A A A EAT TR AR S BT B A 15 0L, IS 65 RS R 1 s .

2% 1 S2HEW) 1-4 56FEe 5] 1-2 it &5 1

-1y R B /mm S 7 B A
1000 7 ER 4 1000 i W= FIAFE i A4~
#

ST 1 4.067 4.334 0.267 0
St 2 4.067 4.334 0.267 0
St 3 4.066 4.330 0.264 0
SETE] 4 4.066 4.330 0.264 0
X 1 4.067 4.358 0.291 9
b g 2 4.067 4.381 0.314 20

MR FHH, SR 1-4 Totr s e B 1 RS TR Bl 2 A, Hoo
bl 2 bexr bl 1 BT R SEi 1-4 AR TR E L Txd Ee gl 1 RS LA
2. XTHOBT 1 AR TE S LT LU 2 AR RN, EXT R 1 ASTE BN TSR
W] 4 (A2 E.

ARy W, S 1-4 Hh, BIARAR R X A2 TR G32 AE AN [ IR
TEHB HR A MR G111, Aeseai fril, HeEa skl i rh
WARTE . AT LB 2, FERFLE 1 A, BB R A X0 A7 A G32 7RG A
T BN T AR H RO A G111, ResdlEidl. R E.
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1. —FF ka8
FEBRR A (1D,

FHMRAE MR (11> 5 BLA

FHARME R (120, WEAEPHRER AR (11D KR1m;
Btk B (2)

BARERR K (3) , (uff:

FHMREESRUE (31) 5 BLK

IR R (320, WEAENRERAE (31) KK,
AR E (4> 5 BALK
PaE IR (5) . WETMHEEA (1D MERAE (3> ZH);

o,
FEAR AR T (1) B -

FHARAR B A (GL1D RSN BHIMRAERUE (11D 1 &0 A FH
W/ (120, BIARARE (2O e T PR HA &M (G11> Witd
BT AR E W AR (G111 ARIBHARERUE (1)

B H (3) R

FIREAR B A A (G31D , JEECH BIMRAER R (31D T /&M A 9
et (32> PIRIRE (4O AT BIRARE WA (G31> WIFH
BT BARAR B A MAE (G31) AWM RE (31D
HASEAET
IRER A (3) IERH -

SRR AR e 7 A (G32) , i BIRSER AR (31D 1o JE A
MR (32> AL TR A (3D S PHR R FRCA IR (G11) X7
7 D2 45

2. MREEBCRIZER 1 iy R b i, HAMEE T, B A AL

MR (G320 {ERKBEATTERE BT BHAR BRI (G111 .
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3. MERCAIZESR 2 Brid iy ke ey, HARMEAE T, BHRAR A 4
M#E (G32) FERKEMTEE I TR FRCEMNFE (G11) 0.5~3mm.

4. MRPEBCRIZIR 1 PriRry ks, HAREAE T, TR Rk Hh
S L 3

BH AR AR A X o7 A4S B XU A2 i (T1) 78 o 35 B AR A X7 V4
(G32> , HAEPRIH RArAlks b s e (5> MEHARAR x5 67 MTFE (G32) 4]
IR R (32) &

S. MRIEBCRIZISR 1 AriR g ks sy, HRRIEE T, Brid iR Hadh
S B 4

A AR A 75 U4 B XU 425 i (T2) . 78 i B A B AR R s M A
(G31> , HAEMIE Eanlk ke Bt (5O MR B RCAMRE (G31) /4
FEI BRI - (32D

6. MRBEBCHZENR 1 Pridpg — ity HAFEAE T
FH AR AR B (2) SRAHE A P05 % . BOCIR S s R R 32 7 A T F
AR HCA MR (GLD A PPHMRER A (11)

7. MRBEBORIZER 1 Pk g — i ity HAshre T
PR AR B (4) SRAHEFS RS E . BOCIR iR AR 207 R T
AR WA (G31) AR IRERAE (31D .

B. ARMEBCHIZENR 1 Tk iy — ki ity ARIE AT,

B AR AR FLBCA A (G JEESOGTEYE HUWGET BE el B RE Uk
s F (120 R xd by 8 7 25 Bk BAER Y BH AR SRR (1D /B ks i

BHAR AR B A (G S I SR B AR A 80k 2 A FIUE S i
AR AR (110 bo 25 ¥ A 3T T8 BHAR S 7 SO LU BOSH R R A
(12> HAE TR IR A SRRk R 0 A v IR AR MBI i (11D 3
JErk: s
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FHAR AR BRECA A (G AR A FHAR L A SRORE 2 BT PR AR 2R
FEFHARER TR (11D EJFT8. 2 Ja oAt JF T BHAR B A SRORL LR Bl BH AR
Ji (12> HAET B BHAR B S5O IS T8 1) A RORE MBHAR SR i Ad (11D B3
BT

0. MRHEBCRIZENR 1 Frid g — R ity HAFTEAE T

P BB AR HORCR MAE (G31) I HEOEHEBE. AURIE Ve el i ARG Ve
MRHsE R (320 ATy il 25 Bk BAER IR AR AR (31D 7B R sk

AR AR HCA A (G318 i A BB A 250kt 2 i IUE S o il
JRARERISRAR AR (31D by XIS vRAl IF T BRI SR LR i SR A
(32> HAETHR BRI A SRt A Y A W I AR M BHAR SR i (310 ERE
ki B

R b FLRCA A (G31) 3 I AR A BA MR A SBE 2 BT PR AT 2R
TEARER G (310 LJfFT 8. Z R inAu JF T8 BIARIBE A SRORL LR Rl B AR I
i (32) HAETBEBAARIEL A ORI TR 1 A B MBS i (11D B3
Y5

10, FRAEABH ZEK 1 Pridpy O it iy, R abre T,

PR AR 7 6 A2 A (G32) IE ISR vh . AU e B A i e A5 Ve Rs B
MG (320 BT Y s or 26 B AR AR SRR (31) T ks Bk

AR AR o) 62 A (G32) JE I #A B AR ARk 2 A OB g 8 Ay
JEAEAEARER LR (310 L. ZJm is A T TR BAAREE 1 SRRk AT R SRR AR
(32> HAETHR DI A SRt s 2 A T I AR M B AR AR (310 LR
Bk B

AR AR o G2 A (G32) 3l AR A BA MR SRk 2 T Pl R k)
FEFARRER G (310 LJ3F T M. Z IR iRt T T DA A ORE DU TR 1 BA B i
A (32> HAE TSR IHAR R A ORI T8 10 A OB AR SR T (11D B3
B

11, ARFEECRZESK 4 Pk iy — kst s, JCRFIEFE T, BIARAR A3 47
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MR X B ey (T U1 4a I 2 B A RSP Ee — - Rl et 2
ARG P D B PR R e B AR s T s ARG P A O I T

12, FRIEBOPESK 5 prid i — oot sy, HORREAE T, IR HlcA
TS FH O AR e F (T2) A XU A1 46 IR 24 ARG P el — A i w0 4G I 2
ARG PE T 5 T RS 20 ) S A AR B T i A P B 0T R T

13, AREBCRIZER 1 Jrik i) e iy, R ELE T,
R - (3D MIERCE

FAARBCN M (R31) , RECA IS S (31D 10 /& 0y BA i
Fro(32) , AT B BRI (G31) BYIEXT T .

14, MRPHFIZSR 13 Frdfy R b iy, HAREET, Bk ik
M EPUS A DR Ao

199 A% I %o T 3 R O T A 5 ey (3D, B o S AN IR A XS U1 (R31)
HAEP I o ARG H R 55 1L C5 O A1 I AR AT M 38 CR3 1) Jl FBl iy B AR S v (32D

15, ARFEBA| ZEK 13 Pri’ iy — i iy, HRpEE T

FARRECRT TS (R31D SE I HOLTE N HUBLTT U Bl A VR IREH DU RS B4R 5
(320 HIX A RRRDATE PARER AR (31D TTEAL: 2

PR ACKT M3 (R31) JE I A BAR IS 1 2508k 2 R B R A v e 4R
FEARRER TR (31D L. ZJaisAin JF T BIRRAR 0L LT B AR R A (32
HAET-BR IR A SRk i g A B i AR M AR ER WA (31D B3BBG
%

FARREC AT EE (R31) I AR A AR L A R0k 2/ TR R i SRR B
PEARGAE (310 EIFT M 5 A IE TR IR IR St LU BRI A (32D
HAE T 1R BB A SR TR A SRR IR R A (11D R E T2

16. MRAEAHER 14 Frafmy kb iy, HAFEAE T, BIERAC XM
HEH R A 2 B (T3) ARG I 3 AR R eE — Rl aa i & fF
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AT 55— BRI S 22 i SR A R el TR e A s A XTI 7

17. MEPERFIZESR 1 ki) o iy, AR aEAE T,
BIBRRR A (1D IR RCE -

FHARBCG MR (R11D , A BEMZEESAE (11D T JE 00 A BE AR s
hoA2)> , TR HRCAEMAE (G BIEX T
B AR H (3D b TERCH -

SRR AR Fr 57 56 (R32) Gl A BIMRSESAE (31) 1 E A
W (320, AT A (3) MSBERECATME (R11) XA IX
B, HAKBEMSERE EEAT BHARECAMIE (R11)

18. MRIEANFFESR 17 Fridpy ki s, HAFMELAE T, B AT
AL (R32) FEKEEMTRE FE L2 A ACT TS (R11)  1~2mme.

19, ARPEBCRIZIR 17 Frid it — o iy, JURFIEZE T,
FITIR ¢ H s N LT

AR AR %3 7 P BB AR B Ky (T4 . 78 oz B2 A PR ER A xAr
MK CR32D , ELAE P 1] L 0 RS2 B 2 B (5O RN AR AR A 37 138 (R32D
JE IR A (32) o

20. ARIEACRZE R 17 Pri®k i — kb i its, FRREAE T,

FEAREC XS 6 (R11) I8 I EOBRE B DTS ek R e i e ks BH B i
F12) [ A Ay B LER HFHAREE LR (11D TEpk; s

E AR A A T30 (R11D 38 ok R A1 PEAR S i 27 K 2 A T R R e v i 4K
TERHRR AR Bidk (11D by Z J5iAm It TR B AR A R LA BB AR B /- (120
FLAE 5 B AR A5 1 R i PV B R i IS AR MBE R SR A (11D R B T s
i
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High-power flexible packaged lithium ion baltery and processing process thereof
Abstract

The invention relates to a high-power flexible packaged lithium ion battery and a processing process thereof. An individual
battary cell comprises a negative plats, a positive plate, a first membrane and a second membrane, whersain the first membrane,
the negative plale, the second membrane and the positive plate are stacked in sequence; the positive plate is arranged in an
innermost fayer and formed by winding. According o the lithium ion baltery, a first positive island ragion and a second positive
istand ragion which are not coated with active substances are arranged in a cartain distance on the two sides of a positive tab;
durning winding, the second pesitive island region and the first positive island region ars used for corespondingly wrapping a
nagative tab and the rear surface of the negative tab respectively, so that the lithium separation when the positive active
subsiances are over against the negative tab is avoided. According o the preparation method, the ballery is holly and coldly
pressed bafore formation, and excess slecirolyie in the battery is squeezed into an airbag, so that the hardness of the batlery is
improved, the favers of membranes, the positive plate and the negative plate are in relalively close contact with each other, the
interface impedance and the internal resistance of the batlery are reduced, and the power energy density of the lithium ion
battery is increased.
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if a now application is being filed and the ¢ ;\‘Uiiaaiémn nciudas the necessary components for filing date (see 37 COFR 1.53{b-(ch
and MPER 506}, & Filing Receipt (37 CFR 1.54) wili be lasued in dus course and the date shown on this Acknowledgement
Receipt will astablish the Hiling date of ihe application

National Stags of an international Application under 35 U8.C. 37

i & timely submission & entsr the nationad slage of an international application s compliant wilh the conditions o Sm U.8.G
371 and other applicable requiraments a Form PCT/DOMEOAANS --“:'i:ca ing acceptancs of the application as a national stage
subrnission under 35 U8 Q T will be issued in addition o the Fiing Receipt, in dus course.

pel

New international Application Filed with the USPTO as a Recelving Office
i & new international application is being fHled and the infernational application includes the necessary componanis for an

international filing date (see PUT Articls 11 and MPEP 1810), a Notification of the International Application Number and of the

International Filing Date (Form PCT/RGANS) will be issuad in due course, subject to prescriptions concarning national security,

A

and the dals shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Electronically filed April 11, 2024

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  TAO et al. Confirmation No.: 6615
Serial No.: 18/532.841 Art Unit: OPAP
Filed: December 7, 2023 Examiner: DOCKET CENTRAL
For: LITHIUM-ION BATTERY Attorney Docket No.: 024607-02-5134-US
HAVING DESIRABLE SAFETY
PERFORMANCE

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

In accordance with the duty of disclosure provisions of 37 C.F.R. §1.56, there is hereby
provided certain information which the Examiner may consider material to the examination of the
subject U.S. patent application. It is requested that the Examiner make this information of record if it
is deemed material to the examination of the application.

1. Enclosures accompanying this Information Disclosure Statement are:
la. A list of all patents, publications, applications, or other information submitted for

consideration by the office.
1b. A legible copy of:
Each foreign patent;
X Each publication or that portion which caused it to be listed on the PTO-1449;
[] For each cited pending U.S. application, the application specification including
the claims, and any drawing of the application, or portion of the application which
caused it to be listed on the PTO-1449 including any claims directed to that portion;

all other information or portion which caused it to be listed on the PTO-1449.

lc. [] An English language copy of search report(s) from a counterpart foreign
application or PCT International Search Report.

1d. [] Explanations of relevancy (ATTACHMENT 1(d), hereto) or English language
abstracts of the non-English language publications.

0310



X This Information Disclosure Statement is filed under 37 C.F.R. §1.97(b):

[] Within three months of the filing date of a national application other than a
continued prosecution application under §1.53(d);

[] Within three months of the date of entry of the national stage as sct forth in
§1.491 in an international application;

X] Before the mailing of the first Office action on the merits;

[ Before the mailing of a first Office action after the filing of a request for
continued examination under §1.114.

] This Information Disclosure Statement is filed under 37 C.F.R. §1.97(c) after the
period specified in 37 C.F.R. §1.97(b), but before the mailing date of any of a final
action under 37 C.F.R. §1.113, a notice of allowance under 37 C.F.R. §1.311 or an
action that otherwise closes prosecution in the application.

(Check either Item 3a, 3b, 3¢ or 3d)

3a. [C] The Certification Statement in Item 5 below is applicable. Accordingly, no fee is
required.

3b. [] The $260 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

3c. [] The $104 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

3d. [] The $52 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

(Items 3b or 3c to be checked if any reference known for more than 3 months)

] This Information Disclosure Statement is filed under 37 C.F.R. §1.97(d) after the
period specified in 37 C.F.R. §1.97(c), but on or before the date of payment of the
issue fee.

(Check Item 4a, and 4b, 4c or 4d)
4a. [C] The Certification Statement in Item 35 below is applicable.

4b. [] The $260 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

4c. [] The $104 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

4d. [] The $52 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37

C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).
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Sa.

5b.

5c.

5d.

7a.

7b.

7c.

Certification Statement (applicable if Item 3a or Item 4a is checked)
(Check either Item 5a, 5b, 5c or 5d)

[ In accordance with 37 C.F.R. §1.97(e)(1), it is certified that each item of
information contained in this information disclosure statement was first cited in a
communication from a foreign patent office in a counterpart foreign application
not more than three months prior to the filing of this Information Disclosure
Statement.

[] In accordance with 37 C.F.R. §1.97(¢)(2), it is certified 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 C.F.R.
§1.56(c) more than three months prior to the filing of this information disclosure
statement.

[] Each item of information contained in this information disclosure statement was
cited in a communication from a foreign patent office in a counterpart
application, and the communication was not received by any individual
designated in 37 C.F.R. §1.56(c) more than thirty days prior to the filing of this
information disclosure statement.

[ Pursuant to 37 C.F.R. §1.704(d), cach item of information contained in this
information disclosure statement was cited in a communication from a foreign
patent office in a counterpart application, and the communication was not
received by any individual designated in 37 C.F.R. §1.56(c) more than thirty
days prior to the filing of this information disclosure statement.

Copies of each cited U.S. patent and each U.S. patent application publication are not
enclosed pursuant to the USPTO OG Notice dated 05 August 2003 waiving the
requirement under 37 C.F.R. 1.98(a)(2)(1) for U.S. patent applications filed after June
30, 2003.

This application is a continuation application under 37 C.F.R. §1.53(b) or (d).
(Check appropriate Items 7a, 7b and/or 7c)

[ A Petition to Withdraw from issue under 37 C.F.R. §1.313(b)(5) is concurrently
filed herewith.

[C] Copies of publications listed on Form PTO-1449 from prior application Serial
No. , filed on , of which this application claims priority under 35
U.S.C. §120, are not being submitted pursuant to 37 C.F.R. §1.98(d).

[] Copies of the publications listed on the attached Form PTO-1449 that were not
previously cited in prior application Serial No. , filed on are
provided herewith.

>
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10.

11.

Date:

8a.

9a.

9b.

9¢.

This is a Supplemental Information Disclosure Statement. (Check Item 8a)

[] This Supplemental Information Disclosure Statement under 37 C.F.R. §1.97(f)
supplements the Information Disclosure Statement filed on . A bona fide
attempt was made to comply with 37 C.F.R. §1.98, but inadvertent omissions
were made. These omissions have been corrected herein. Accordingly,
additional time is requested so that this Supplemental Information Disclosure
Statement can be considered as if properly filed on

In accordance with 37 C.F.R. §1.98, a concise explanation of what is presently
understood to be the relevance of each non-English language publication is:

( Check Item 9a, 9b, or 9c)

[] satisfied because all non-English language publications were cited on the
enclosed English language copy of the PCT International Search Report or the
search report from a counterpart foreign application indicating the degree of
relevance found by the foreign office.

[ set forth in the application.
] enclosed as an attachment hereto.

The Commissioner is authorized to charge any additional fee required or credit any
overpayment for this Information Disclosure Statement and/or Petition to Morgan,
Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5134-US).

No admission is made that the information cited in this Statement is, or is considered
to be, material to patentability nor a representation that a search has been made (other
than a search report of a foreign counterpart application or PCT International Search
Report if submitted herewith). 37 C.F.R. §§1.97(g) and (h).

Respectfully submitted,

April 11, 2024 /Yalei Sun/ 57.765

Yalei Sun (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP

1400 Page Mill Road

Palo Alto, CA 94304

(650) 843-4000
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICAN’:WW.WPTEOV ATTY. DOCKET NO./TITLE |
18/532,841 12/07/2023 Tao TAO 024607-02-5134-US
CONFIRMATION NO. 6615
24341 ' ' PUBLICATION NOTICE
Mo, Lown & ki LLP O A

Palo Alto, CA 94304-1124
Date Mailed: 04/05/2024

Title:LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Publication No.US-2024-0113324-A1
Publication Date:04/04/2024

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 USPTQO'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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

APPLICATION FILING or GRP ART o
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS |
T8/532,841 1200772023 1520 024607-02-5134-US 20 2
CONFIRMATION NO. 6615
24341 FILING RECEIPT

orgn Lo 8ok LLP (P I

Palo Alto, CA 94304-1124
Date Mailed: 12/26/2023

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)
Tao TAO, Ningde City, CHINA;
Ming Liang MO, Ningde City, CHINA;
Applicant(s)
NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA;

Power of Attorney: The patent practitioners associated with Customer Number 24341

Domestic Priority data as claimed by applicant
This application is a CON of 17/746,755 05/17/2022
which is a CON of 17/407,081 08/19/2021
which is a CON of 16/113,938 08/27/2018 ABN
which is a CON of 14/596,873 01/14/2015 PAT 10,541,441

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 201420030319.4 01/17/2014 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 0of 3
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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: 12/20/2023
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/532,841
Projected Publication Date: 04/04/2024
Non-Publication Request: No

Early Publication Request: No
Title

LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Preliminary Class

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
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).

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 0of 3
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

** If 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".
ha " Previo Paid For" gpende I ghigha =

incolumn]

Substitute for Form PTO-875 18/532,841
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 CFR 1.16(@), (), of (¢) N/A N/A N/A N/A 320
SEARCH FEE
(37 GFR 11600, (), or () N/A N/A N/A N/A 700
EXAMINATION FEE
(37 CFR 1.16(0). (). or (a) N/A N/A N/A N/A 800
TOTAL CLAIMS . *
(37 CFR 1.16() 20 minus 20 = 0 OR [x = 0
INDEPENDENT CLAIMS .
(37 GFR 1.16(h) 2 minus 3 = X = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * inus | ** =
> (37 ch?m(i)) M b3 = OR |x
[m] * - r =
=z | sensen : - oR [
E Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIQUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total * Minus ** = X =
= @7 CFg1a18(i)) OR [x =
% Independent Minus | *** = % - OR [x =
L (37 CFR 1.16(h))
<§( 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
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United States Patent and Trademark

Under Sacretary of Commerce for inteflectual Property and
Director of the United States Palent and Trademark Office

WELCOMETO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTOD)

Congrotulations on taking the first step to protect your invention. You can now advertise or mark any products
covered by this application for your invention as “Patent Pending™ for os fong as this application is pending!

We are here to help you on the rest of vour journey.

New to the process? The Patant Basics page will take you from
“What is a patent?” to assistance with the application process.
*  www.usplo.gov/PatentBasics

Consider cost savings. You might qualify for small entity or
micro entity status, which means a discount on most USPTO
patent fees,

o www.uspto.gov/EntityStatus

Become a registared electronic filer (efiler). You'll gain access
to the full capabilities of Patent Center. As a registered eFiler,
vou can electronically view your submission, track the progress
of your application, and respond to USPTO correspondence.

«  www.usplo.gov/ NewPatentFilers

Learn how to identify which of your creative ideas might be
intellectual property assets and how to protect them by using
the USPTQ intellectual Property (IP) Identifier.

o ipidentifisruspto.gov
We also provide Pro Se Assisiance, support specifically
gearad for independent inventors without an attornay or
agent. Follow the link below, call us at 866-767-3848, or email
prosaassistancecenter@usplo.gov.

s www.uspto.gov/ProSePatents

Mead help near you? We have regional offices across the
country, as well as Patent and Trademark Resource Centers in
libraries in nearly every state, with specialists standing by to
help you at no cost.

*  www.uspto.gov/locations

= www.usplo.gov/plre

Lo Vidad_

Under Secretary of Commerce for Intellectual Property and

Director of the United States Patent and Trademark Office

0319

Contact us:

s General information: USPTQO Contact Center
- www.uspto.govshelp

*  Patent Cenier:
Patent Electronic Business Center
- www.uspto.gov/ERC

= Pre or post-examination: Application Assistance Linit
- www.uspto.gov/PatentAssistance

Want to learn move?
= Access our free services all in one spot. Find all of our
contact centers, natinnwide services, events, aducation,
and training.
- www.uspto.gov/FreeServices

»  Connect with us on Instagram, Linkedin, Twitter,
Facebook, and YouTube.

= Hear about resources for startups, inventors, and

entrapreneurs, as well as our initiatives engaging women,
the military community, and others. These programs offer
helpful tips and tricks on identifying and managing your iF,
finding options for funding, and expanding vour network to
support your business,

- www.usplo.gov/startups

- www.uspto.gov/inventors

- www.uspto.gov/initiatives
s We hope you connect with us by subscribing to receive
important notifications by amail.

- www.uspto.gov/subscribe

/g e

-"{/ t// /t-:?

Derrick Brent

Deputy Under Secretary of Commerce for Intellectual Property and
Deputy Director of the United States Patent and Trademark Office
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oy the applicant, and including page counts, whare appt
described in ME—*;:.-P 504

New Applications Under 38 UE.C 11

i anew applicadion is being filed and the application includes the necessary componenis for filing date (see 37 CFR 1.583(b)-(«h

and MPER 508), & Fillng Recelpt (37 CFR 1.54) will ba lssued in dus course and the cate shiown on this Acknowledgement
obwill sstabiish the filing date of the application

National Stage of an Infernational Application under 35 UE.G. 371

i & timely submission o enler the national stage of an i-'*i‘-‘rr-aii{sm:f appdication is compliant with the conditions of 35 U.S.C.
371 and other “‘p:!(‘di‘;' requiremeanis a Form PCT/OO/EGA03 indicating acceptance of the application as a national stage
subrnission under 35 U.S.C. 371 will be issued in addition o the Fiiing Recaipt, in dus course.

Now International Application Filed with ths USPTO as a Recelving Office

H & new international appiication is being fed and the infernational application includes the necassary componenis oy an
international filing date (see PCT Article 11 and MPER 1810), a Notification of ihe International Application Number and of the
International Filing Date (Form PCT/RGANS) will be issuad in due course, subject to prescriptions concarming national secunty,
and the dats shown on this Acknowladgement Recsipl will esiablish the infernational filing dals of the application.
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Title of Invention

LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Application Information

PATENT #

APPLICATION TYPE  Utility - Nonprovisional Application

under 35 USC 111(a)

FILED BY Yalei Sun

CONFIRMATION # 6615

FILING DATE

PATENT CENTER # 63512818

FIRST NAMED Tao TAO

CUSTOMER # 24341

INVENTOR

AUTHORIZED BY Yalei Sun

ADDRESS

CORRESPONDENGE

10

TOTAL DOCUMENTS

Documents

e

o
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desoribad in MPEP 303,

Mew Applications Under 38 UL.S.C. 11t

if a new application is baing filed and the application inciudes the necessary companenis for fling date {ses 37 OFR 1.3 -{(d)
and MPER 508}, a Flling Receipt (37 CFR 1.54) will be issued in dus course and the date shown on this Acknowledgement
Receipt will astablish the {iling date of the applicadion

National Stage of an International Applcation under 38 U.S.C. 371

if a imely submission o enter the nalional slage of an i *i\rr ational application s compliant with the conditions of 38 U.S.C.
371 and other applicabie EO‘{b raments a Form PET/DOEG/ANE indicating acceplancs of the application as a national stage

submission under 3% UL.S.C. 371 will be issusd in addition i the Filing Receipt, in due course.

New Internationa! Application Filed with the USPTQ as a Recsiving Oftice

i & new internationad me tication is being Hled and the inlermadional application includes the necessary <:om_a<:-reni~1 for an
international fiing date (ses PCT Articls 11 and MPEP 1510), a Notification of the Infernational Application Number and of the
international Filing Dale (Form PCT/RG0E) will be issuad in due course, subject to prescriptions concaming national securily,
and tha date shown on this mkmwiboqurﬁ Receipt will astablish the intarnational filing date of the application.
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Attorney Docket No.

| 024607-02-5134-US

UTILITY First Inventor | Tao TAO et al.
PATENT APPLICATION Titl LITHIUM-ION BATTERY HAVING DESIRABLE
e -
TRANSMITTAL SAFETY PERFORMANCE
(Only for new nonprovisional applications under 37 CFR § 1.53(b))

Electronically filed

| December 7, 2023

APPLICATION ELEMENTS
See MPEP Chapter 600 concerning utility patent application contents.

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Address to:

1. [] Fee Transmittal Form (with duplicate for fee processing)
2. [[] Applicant claims Small Entity status, see 37 C.F.R. § 1.27
3. Specification

4. [X] Drawing(s) (35 USC § 113)

5. Oath or Declaration [Total Pages 2]
a. [ ] Newly executed (original or copy)
b. [ Copy from a prior application (37 CFR § 1.63(d))

[Total Pages 23]
[Total Sheets 4]

6. X Application Data Sheet, see 37 CF.R. § 1.76

7. [] CD-ROM or CD-R in duplicate, large table or Computer
Program (Appendix)
[[1 Landscape Table on CD
8. [] Nucleotide and/or Amino Acid Sequence Submission
(if applicable, all necessary)
a. [_]JComputer Readable Form (CRF)
b. [ISpecification Sequence Listing on
i. [] CD-ROM or CD-R (2 copies); or
ii. [] Paper
c. [] Statement verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

9. [[] Assignment Papers (cover sheet & document(s))
Name of Assignee:

10. Xl 37 CFR § 3.73(c) Statement
a. Power of Attorney

11. [ ] English Translation Document (if applicable)

12. ] Information Disclosure Statement and PTO-1449
a. [ ] Copies of citations attached

13. [ Preliminary Amendment

14. [] Return Receipt Postcard (MPEP 503)

15. [] Certified Copy of Priority Document(s)
(if foreign priority is claimed)

16. [] Non-Publication Request
under 35 U.S.C. § 122 (b)(2)(B)(i)

17. Other: Authorization for Internet Communication

Note:
Data Sheet (ADS).

(1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 MUST be included in an Application

(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the
applicant is an assignee, 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: Customer Number 24341

/Yalei Sun/

Signature

Date

December 7, 2023

Name

(prinyType) | Yal€I Sun

Registration No.
(Attorney/Agent)

57,765
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Doc Code: ECOMM . AUTH/ECOMM WTDW
Doc Description: Internet Communications Authorized/internet Communications Authorization Withdrawn

PTO/SB/43S (11-15)

/~ AUTHORIZATION FOR INTERNET | Appiiction No. To be assigned ™
COMMURICATIONS IN A PATENT | Fiing Date December 7, 2023
APPLICATION OR REQUESTTO First Named Inventor Tao TAC &t al.
WITHDRAW AUTHORIZATION FOR | A11Un! 1o be assigned
ENTERNET ﬂGMMU?\HCATﬂGNg Examiner Name To be ass:gned
\k Practitioner Docket No. | 024807-02-5134-US j
To: Commissioner for Patents
£.0. Box 1450

Alexandria, VA 22313-1450

{. To authorize permission for internet Communications.

Recognizing that Internat communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. { understand that a copy of

these communications will be made of record in the application file. (MPEP 502.03}

. To withdraw authorization for internet Communications.

The authorization given on , to the USPTC to communicate with the undersigned and
any practitionar in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. { understand that the withdrawal is effective when approved rather than when received.

}arm the
applicant.

attorney or agent of record. Registration number 27,765

attorney or agent acting under 37 CFR 1.34, Registration number

NYalei Sun/ December 7, 2023
Signature Date
Yalel Sun 650-843-4000
Typed or printed name Teiephone Number

NOTE: This form must be signed in sccordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. luristic entities
musk be represented by a patent practitioner {see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, thatis
presented on behaif of a juristic entity, regardiess of application filing date}. Submit multiple forms if more than one signature is reqguired, see
below®.

¥Totalof 1 forms are submitted.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 8$3-579) requires that you be given certain information in connection
with your submission of the attachad form related o a patent application or patent.  Accordingly,
pursuant o the requirsments of the Act, please be advisad thal: (1) the general authority for the
coliection 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 UL.8. Patent and Trademark
Qffice is to process and/or examine your submission related to a palent application or patent. f you do
net furnish the requested information, the U.S. Patent and Trademark Office may not be able v
process and/or examine your submission, which may result in termination of procesdings or
abandenment of the application or expiration of the patent.

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

t. The information on this form will be treated confidentiaily o the extent aliowed under the
Fresdom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of racords may be disclosed 1o the Department of Justice o determing whether
disclosure of these records is required by the Freedom of information Act.

2. A record from this system of records may be disclesad, as a routine use, in the courss of
presenting evidence 10 a court, magistrate, or administrative tribunal, including disclosures to
opposing counsal in the course of setiiement negotiations.

3. A record in this sysiem of records may be disclosed, as a rouling use, to a Member of
Congress submitting a request invelving an individual, to whom the record perlaing, when the
individual has requesied assistance from the Member with respect to the subject matier of the
record.

4. A record in this system of records may be disciosed, as a routine usa, 10 a contractor of the
Agency having need for the information in order to perform a contract.  Recipisnts 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 fo an International Appilication filed under the Patent Cooperation Trealy in
this system of records may be disclosed, as a routing use, to the international Bureau of the
World Intetiectual Property Qrganization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routing use, to another federal
agency for purposes of National Security review {35 U.8.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 rouline use, o the Administrator,
General Services, or his/har designee, during an inspection of records conductad by GSA as
parl of that agency's responsibility to recommend improvermenis in records management
practices and programs, under authority of 44 U.8.C. 2304 and 2306. Such disclosure shali
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (ie., GSA or Commerce} directive. Such disclosure shall not
be used o make determinations about individuals.

&. A rscord from this system of racords may be disclosed, as a routing uss, 1o the public afier
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 disciosed, subject to the limitations of 37
CFR 1.14, as a routine use, o the public if the record was {iled in an application which
bacama abandoned or in which the proceedings wera terminated and which application is
referenced vy either a published application, an application open to public inspection or an
issued patent.

3. A record from this system of records may be disclosed, as a routing use, to a Federal, State,
or focal law eniorcament agency, if the USPTO becomes aware of a vielation or polantial
violation of law or regulation.

~
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PTOAIAM4 (D1-22)
Approved for use through 05/31/2024. OMB 0681-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

. N Attorney Docket Number | 024807-02-5134-Ui8
Application Data Sheet 37 CFR 1.76

Application Number

Title of invention LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

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

This dooument may be completed elecironically and submitled to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed apglication.

L

Secrecy Order 37 CFR 5.2:

; Portions or ali of the application associatad with this Application Data Sheet may fall under a Secrecy Order pursuant 1o
{37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronicaliy )}

Inventor Information:

inventor 1

Legal Name

Prafix| Given Name Middie Name Family Name Suffix
Tao TAC

Residence Information {Select One) () US Residency (8 Non US Residency () Aclive US Military Service

City | Ningde City Country of Residence | CN

Mailing Address of Inventor:

Address 1 Ne. 1, Xingang Road

Address 2 Zhangwan Town, Jisocheng Zone

City Ningde Cily State/Province Fd
Postal Code 352100 | Countryi | CN

fnvenior 2

iegal Name

Prefix| Given Name Middle Name Family Name Suffix

Ming Liang MO

Residence Information {Select One) (O US Residency (& Non US Residency () Active US Military Service

City Ningde City Country of Residence 5 CN

Mailing Address of Inventor:

Address 1 No. 1, Xingang Road

Address 2 Zhangwan Town, Jiaocheng Zone

City Ningde City State/Province i FJ
Postal Code | 352100 Countryi F CN

Al Inventors Must Be Listed - Additional inventor information blocks may be
generaied within this form by selecling the Add bulton.

Correspondence Information:
£FS Web 2.2.13
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PTOAIAM 4 (D1-22)

Approved for use through 05/31/2024. OMB 0681-0032

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

Under the Paperwork Reduction Act of 1895, no persons are required {o respond to a collection of information unless i containg a valid OMB control number.

Attorney Docket Number | 024807-02-5134-US

Application Data Sheet 37 CFR 1.78

Application Number

Title of Invention LITHIUMAON BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Enter either Cusiomer 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 24341

Email Addrass

Application Information:

Title of ths Invention LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Attorney Docket Number; 024807-02-5134-US Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter LHility

Total Number of Drawing Sheets {if any) 4 Suggested Figure for Publication {if any}

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C 11 1{c) and 37 CFR 1.57(a). Do not complete this section if
application papers indluding 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 Friority 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
raference 1o the previously filed application, subject to conditions and requirerments of 37 CFR 1.57(3).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country b
filed application

Publication Information:

[ Request Early Publication (Fee required af time of Request 37 CFR 1.219)

Féee:g vest Not to Publish. 1 nereby request that the attached application not be published under

35 U.8.C. 122(h) and certify thal the invention disclosed in the attached application has not and will not be the
subject of an application filed in another couniry, or under a multilateral international agreement, that requires
publication at sighiesn months aier filing.

Representative Information:

Representative information should be provided for aif practiioners having @ power of altorney in the application. Providing
this information in the Application Data Sheet does not constifute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or compiete the Representative Name section below. If both sections are compieted the customer
Number will be used for the Representative Information during procassing.

Flease Select One: Customer Number ' (O Us Patent Praciitioner () Limited Recognition (37 CFR 11.9)

Customer Numbsr 24341

EFS Web 2.2.13
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FTOMRIA4 (31-22)

Approved for use through 05/31/2024. OMB 0681-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required {o respond to a collection of information unless i containg a valid OMB control number.

Application Data Sheet 37 CFR 1.78

Attorney Docket Number

024807-02-5134-US

Application Number

Title of invention

LITHIUMAON BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.8.C. 119{e}, 120, 121, 365(c), or 388(c) or indicate
National Stage entry from a PCT application. Froviding benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.8.C. 118(e) or 120, and 37 CFR 1.78.
When referring o the current application, please leave the “Application Number” field blank.

Prior Application Status

Pending

Application Number

Continuilty Typs

Prior Application Number

Filing or 371(c) Date
YYYY-MM-DD)

Continuation of

17746758

Prior Application Slatus

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
YYYY-MM-DD)

17746755

Continuation of

17407081

2021-08-19

Prior Application Status | Abandoened .,
Filing or 371{c) Date

Application Number Continuity Type Prior Application Number YYYY-MM-DD)
17407081 Continuation ¢f 16113838 2018-08-27

Prior Application Status | Patented .

Application N Prior Application Filing Date \ lssue Date

Nuraber Continiity Type Nuraber (YYYY-MM-DD) Patent Number | vyyy pMm-DD)

16113938 Continuation of 145968873 2015-01-14 10541441 2020-01-21

by selecling the Add bulton.

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

Foreign Priority Information:

This section allows for the applicant fo claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claire for prienty as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When prionity is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)] the information will be used by the Office to

B5Y(1) and (2).

automaticaily attempt retrieval pu

rsuant to 37 CFR 1

Under the PDX program, applicant bears the ultimale
responsibility for ensuring that a copy of the foreign application is received by the Gffice from the participating foraign 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).

Application Number

(:m,arrt:'3,fi

Filing Date {YYYY-MM-DD)

ACCEess Codei {if applicable)

201420030316.4

CN

2014-01-17

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

EFS Web 2.2.13

0331



PTOAIAM 4 (D1-22)
Approved for use through 05/31/2024. OMB 0681-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required {o respond to a collection of information unless i containg a valid OMB control number.

. ) Attorney Docket Number
Application Data Sheet 37 CFR 1.78

024807-02-5134-US

Application Number

.....

Title of Invention LITHIUMAON BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

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

Applications

] 18, 2013.

This application (1) claims priorily to or the benefit of an application filed before March 18, 2013 and {2) also
contains, or contained at any time, a claim o a claimed invention that has an effective flling date on or afier March

NOTE: By providing this statement under 37 CFR 1.58 or 1.78, this application, with a filing date on or after March
18, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13
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PTOAIAM 4 (D1-22)

Approved for use through 05/31/2024. OMB 0681-0032

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

Under the Paperwork Reduction Act of 1895, no persons are required {o respond to a collection of information unless i containg a valid OMB control number.

Attorney Docket Number | 024807-02-5134-US

Application Data Sheet 37 CFR 1.78

Application Number

Title of Invention LITHIUMAON BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

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 writlen
authority to permil a participating foreign intellectual property (IF) office access {o the instant application-as-filed (see
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7 Electronically filed December 7, 2023
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Application off  Tao TAG et al. Confirmation No.: To be assigned
Serial No.: To be assigned Art Unit To be assigned
Filed: Filed herewith Examiner: To be assigned
For: LITHIUM ION BATTERY Atiomney Docket No.  (24607-02-5134-U8

HAVING DESIRABLE
SAFETY PERFORMANCE

STATEMENT UNDER 37 CFR 3,730}

Conunissioner for Patents
P.O. Box 1450
Alexandrnia, VA 22313-1450

Mingde Amperex Technology Limited, a Corporation, states that it is the assignee of
the entire right, title and interest in the patent application/patent identified above by virtue of
an assignment from the inventor{(s) of the parent of the patent application/patent identified

above.

The assignment was recorded in the United States Patent and Trademark Office on

April 22, 2015 at Reel 038472, Frame 0038, or for which a copy thereof is aftached.
The undersigned is authorized to act on behalf of the assignee.

Date:  December 7, 2023 /Y alet Sun/ 57,765
Yalet Sun {Reg. No )

MORGAN, LEWIS & BOCKIUS uir
1400 Page Mill Road

Palo Alio, CA 94304

(650} §43-4000
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE
THE UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patenis
.0, Box 1450
Alexandria, VA 2223131480

{ hereby revoke all pravious powers of aforney given in the application identified in the
attached statement under 37 CFR 3.73(c).

{ hereby appoint the practitioners of Morgan, Lewis & Bockius LLP, Customer Number
2434% as attorneys or aganis (o represent the undersignad and o transact all business before
the United Siates Patent and Trademark Office (USPTO)} in connection with any and all patent
applications and palents assignaed only to the undersigned according to the USPTO assignment
records or assignment documeanis altachad to this form in accordance with 37 C.FR. § 3.73(),
said appoiniment o be {o the exglusion of the inventor(s} and their attorney(s) in accordance
with the provisions of 37 CF.R. § 3.71, provided that, if any one of these attorneys ceases
being sffiliated with the law firm of Morgan, Lewis & Bockius LLP as pariner, counssi, or
gmployee, then the appointment of that attorney and all powers derived thersfrom shall
terminate on the date such attorney ceases being so affiliated,

. Please change the correspondence address for the application identified in the attached
statement under 37 CFR 3.73(c) to the address associated with Customer Number 24341,

Assignee Name and Address: NINGRE AMPEREX TECHNOLOGY LIMITED
No. 1, Xingang Road -
Zhangwan Town, Jlacchang Zone
Ningde City, Fujian Province
P.R. China 352100

SIGNATURE of Assignee of Record

The undersigned whose signature and title |s suppiied balow is authorized o at ¢n behalf of the assignee,

- - /
/ S Xy Jf‘gfﬂ"/’f -
Signature L | ﬂy )
N foly . ,é;t‘t .
Narme Liangxin Yang Date 7" ‘:»’ff L A ,:f,p?/;
Title iF Manager Telephone

A copy of this form, together with a siztement under 37 CF.R. § 3.73{c} {(Form PTO/SBSS or equivalent) is
required to be filed in each appiication in which this form is used. The sistement under 37 CF R. § 3.73{c) may
ve completed by one of the praciilioners appeinted in this form if the appointed practitioner is authorized 1o act
on tehalf of the assignes and must identify the application in which this Power of Attornay is to be filed.
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LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY
PERVORMANCE

CROSS-REFERENCE TO RELATED APPLICATION

[6061] The present application is a continuation of U.S. Patent Application No.
17/746,755, entitled “LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY
PERFORMANCE”, filed Mav 17, 2022, whuch is a continuation of US. Patent Application
No. 17/407,081, entitled "LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY
PERFORMANCE?, filed August 19, 2021, which is a continuation of U.S. Patent Application
No. 16/113,938, entitled “LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY
PERFORMANCE”, filed August 27, 2018, which is a continuation of U.S. Patent Application
MNo. 14/596,873, entitled “LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY
PERFORMANCE”, filed January 14, 2015, which claims priority to Chinese Patent
Application No. 201420030319.4, entitled “LITHIUM-ION BATTERY HAVING
DESIRABLE SAFETY PERFORMANCE”, filed January 17, 2014, all of whuch are hereby

incorporated by reference in their entirety.

TECHNICALFIELD

[LHETRA The present disclosure generally relates to hithuum-ion batteries and. muore

particularly, relates to a hithium-ion baitery having desirablie safety performance.
BACKGROURND

6083} At present, lithium-ion batteries are required to be thinner and thinner as well as
have higher and higher energy density, which demands a lithivm-ion battery has as much

energy as possible in a volume as small as possible.

(G004} In conventional design of a hithium-ion battery, a lead 1s a component soldered on
a current collector to conduct current. Arrangement of the lead will increase the thickness of
the hithium-ion batterv no muatter the hithium-ion battery adopts a Jelly-roll structure or a
laminated structure. In other words, the area where the fead 13 soldered to the current coliector

024607-02-5134-US i
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has a largest thickness in the lithium-ion battery. The increased thickness due to the lead is
about 1~5% of the thickness of an assembled lithium-ion battery. Therefore, ncrease of
thickness of a hithium-ion battery due to the lead has become one of the key actors which limit

the energy deosity of the lithium-ion battery.

6005] Chinese patent publication nurmabers CN 2024955230 and CIN 201087907Y each
discloses a lithium-ion baitery which defines a recess on a positive plate and/or the negative
plate to receive a lead therein. The arrangement of the recess on the positive plate and/or the
negative plate can reduce the thickness of the lithium-ion battery. However, when the recess is
defined at one end of the positive plate or the negative plate along a length direction thereof,
thickness vartation around the recess is mouch Jarger than the thickness variation of the film afar
from the recess. Particularly, the arrangement of the recess may generate a number of corners.
The film around the comers 13 readily peeled off, especially when the negative active material
adopts an expansive substance, such as silicon. The structure as previously described may lead
to a high internal resistance of the lithium-ion battery and affect the capacity of the lithium-ion
hatiery. In addition, there is no wsulating layer provided on the positive area corresponding to
the positive recess or the negative recess, internal short circuit and lithium precipitation may
potentially occur to the lithium-1on battery, which will inevitably affect the safety performance

of the hthium-ion batiery.

[6006] In view of the foregoing, what is needed, therefore, is to provide a lithium-ion

battery having destrable safety performance.

SUMMARY

[G0O7} Une object of the present disclosure is to provide a batterv which has high energy

density and desirable safety performance.

[B008] According to an embodiment of the present disclosure, a battery is provided and
the batterv inclades: a first plate, comprising a first film and a first lead; a first insulating glue

laver, disposed on a surface of the first lead; a second plate, comprising a second lead; in which

024607-02-5134-US 2
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a second insulating glue layer is disposed on a surface of the first film corresponding to the
second lead.

3009} According to an embodiment of the present disclosure, the first plate includes a
first current collector, the first film and the first lead, the first film being disposed on the first
current collector, the first lead being electrically connected with the first cerrent collector, the
first film includes: a fivst recess configured to receive the first lead; a second plate, comprising
a second current collector, a second film and a second lead, the second film being disposed on
the second current collector,  the second lead being electrically connected with the second
current coliector, the second film being provided with a second recess configuwred to receive
the second lead.

6010} Specifically, the first plate is a positive plaie, the first current collector is a positive
current collector, the first film is a positive film, the first lead is a positive lead; the second
plate is anegative plate, the second current collector is a negative current collector, the second
film 1s a negative film, the second lead is a negative lead.

6011} According to one embodiment of the present discloswre, a bithium-ion battery

having desirable safety performance is provided. The lithivm-ion battery includes:

a positive plate, including a positive current collector, a positive film formed on the
positive current collector and a positive lead coupled (o the positive current collector, the
positive film being provided with a first recess and the positive lead being soldered in the first

TECess;

a negative plate. including a negative current collector, a negative film formed on the

negative current collector and a negative fead coupled 1o the negative current collector, and the

negative filim being provided with a second recess and the negative lead being soldered in the

second recess;

a separator disposed between the positive plate and the negative plate; and

electrolvte,

024607-02-5134-US
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wherein upper and lower surfaces of the positive lead each is provided with a first
msulating glue layer, a surface of the positive filin corresponding to the second recess is pasted
with a second insulating glue layer, and the first insulating glue layer formed on the lower

surface of the positive lead entirely covers the blank posutive current collector in the first recess.

6612} According to an embodiment of the present disclosure, the positive lead 1s entirely
seated i the first recess and the negative lead is entirely seated in the second recess. Due to
the arrangement of the first recess on the postiive plate and the second recess on the negative
plate, the positive lead and the negative lead can be received in the first recess and the second
recess respectively. Along the thickness direction, the thickness of the positive lead (negative
lead) is less than the thickness of the positive plate (negative plate). Therefore, the lead will not
induce thickness increase of the posttive lead or the negative lead. There will be more space

for the active material, and energy density of the hithium-ion battery 1s improved remarkably.

G813} According to an embodiment of the present disclosure, the first recess or the second

recess is defined via mechanical solvent cleaning or laser cleaning.

6014} According to an embodiment of the present disclosure, the second msulating glue
laver has a width larger than a width of the second recess, and the second insulating glue laver

has a length larger than a length of the second recess.

6015] Accordmg to an embodiment of the present disclosure, the first josulating glue laver
or the second msulating glue layer is one of a green insulating glue layer, a black insulating

glue laver, a white insulating glue layer or a vellow msulating glue laver

6016} According to an embodiment of the present disclosure, a distance between a center
of the first recess and one end of the positive film 15 1/4~3/4 of a length of the positive film,
and a distance between a center of the second recess and one end of the negative filnis 1/4~3/4

of a length of the negative film.

166374 According to an embodiment of the present disclosure, the first recess and the

second recess are defined in a middle portion of the positive plate and the negative plate

024607-02-5134-US 4
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respectively. Even though the positive plate and/or the negative plate expand, unstable bonding,
large thickness variation or even abscission of the positive {iim or the negative filro around the
recess is avoided. At the same {ime, the internal resistance of the lithium-ion battery is reduced,
and capacity and energy density of the hithium-ion battery are improved rervarkably in the

premise of unchanged battery cell size.

6618} According to an embodiment of the present disclosure, a distance between a center
of the first recess and one end of the positive film is half of a length of the positive film, and a
distance between a center of the second recess and one end of the negative film 15 half of a

tength of the negative film.

6619 According to an embodiment of the present disclosure, the first recess has a length
1~100mm less than a length of the positive lead, the first recess has a widith 1~10mm larger
than a width of the positive lead, the second recess has a length 1~100mm less than a length of
the negative fead, and the second recess has a width 1~10mom larger than a width of the negative

fead.

3020} According to an embodiment of the present disclosure, the first recess has a length
1~100mm less than a width of the positive film, and the second recess has a length 1~100mm

less than a width of the negative film.

LHEER According to an emboditoent of the present disclosure, the first recess has a depth
no larger than a thickness of the positive film, and the second recess has a depth no larger than

a thickness of the negative film.

6622} According to an embodiment of the present disclosure, the first recess has a depth
(3.00S~G. Tmm larger than a thickness of the positive lead, and the second recess has a depth
(5.005~0 1mm larger than a depth of the negative lead.

6023} Compared with the prior art, due to the arrangement of the first insulating glue layer

formaed on the upper and lower surfaces of the positive lead and the second nsulating glue laver

pasted on the surface of the positive film corresponding to the second recess, occurrence of
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internal short circuit and lithium precipitation in the lithram-1on batiery is remarkably reduced,
and safety performance of the lithium-ion battery is improved remarkably n the prerise of

desirable energy density,

3024} Other advantages and novel features will be drawn from the following detailed
description of preferred embodiments with the attachad drawings. The accompanying drawings,
which are mncorporated in and constitute a part of this specification, illustrate embodiments of
the present disclosure and. together with a general description of the disclosure given above,
and the detailed description of the ermbodiments given below, serve to explain the principles of

the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

6625 FIG. 1 depicts an exemplary front view of a positive plate of a lithium-~ion battery

according to one erobodimnent of the present disclosure;

6826} FIG 2 depicts an exemplary front view of a negative plate of a lithiurm-1on battery

according o one embodiment of the present disclosure;

6027} FIG. 3 depicts an exemplary top view of a positive plate of a hithivm-ion battery

according to one embodiment of the present disclosure;

6028} FIG. 4 depicts an exemplary top view of a negative plate of a hithium-ion battery

according to one embodiment of the present disclosure;

[6029] FIG. 5A depicts an exemplary cross-sectional view of a lithium-ion battery
according o one embodiment of the present disclosure, FIG. 5B shows an enlarged view of a
portion A of FIG. 5A according to one embodiment of the present disclosure; and FIG. 5C
shows an enlarged view of a portion B of FIG. 34 according o one embodiment of the present

disclosure.

DETAILED DESCRIPTION

024607-02-5134-US 6
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{6636} Example embodiments of the present disclosure will now be described more fully
herewmafier with reference to the accompanving drawings, m which soroe, but not all
embodiments of the disclosure are shown.  Indeed, the disclosure may be embodied in many
different forms and should not be construed as Himiied to the embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will satisfy applicable legal

requitements. Like reference numerals refer to like elements throughout.

(6631} According to an embodiment of the present disclosure, a batterv is provided and
the batterv inclodes: a fivet plate, comprising a first film and a first lead; a first insulating glue
faver, disposed on a surface of the first lead; a second plate. comprising a second lead; in which
a second msulating ghue layer is disposed on a swrface of the first film corresponding to the
second lead.

3332} According to an embodiment of the present disclosure, the first plate includes a
first current collector, the first film and the first lead, the first film being disposad on the first
current collector, the first lead being elecinically connected with the first current collector, the
first film includes: a first recess configured to receive the first lead; a second plate, comprising
a second current collector, a second film and a second lead, the second film bemng disposed on
the second current collector, the second lead being electrically connected with the second
current coltector, the second film bemg provided with a second recess configured to receive
the second lead.

6833} Specifically, the first plate 1s a positive plate, the first current collector is a positive
current coliector, the first film is a positive film, the first lead is a positive lead; the second
plate 1s anegative plate, the second current collector is a negative current collector, the second

film 1s a negative film, the second lead is a negative lead.

Example 1

16634} Referning to FIG. 11o FIG 5C, alihuum-ion batiery according fo one embodiment
of the present disclosure includes a positive plate 1, a negative plate 2, a separator 3 disposed

between the positive plate 1 and the negative plate 2, and electrolyie (not shown). The positive
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plate 1 includes a positive current collector 11, a positive film 12 provided on the posiiive
current collector 11, and a positive lead 13, The negative plate 2 includes a vegative current
collector 21, a negative film 22 provided on the negative current collector 21, and a negative
lead 23, The posttive film 12 defines a fivst recess 14, The positive lead 13 is soldered and
seated in the first recess 14. The negative film 22 defines a second recess 24.  The negative
lead 23 1s soldered and seated in the second recess 24, An upper surface and a lower surface of
the positive fead 13 each is formed with a first insulating glue layer 15. A surface of the positive

film 12 corresponding to the second recess 24 1s pasted with a second insulating glue laver 16

6035] The second insulating glue layer 16 has a width larger than a width of the second
recess 24. The second insulating glue laver 16 has a length larger than a length of the second

recess 24,

{6036} The first insulating glue laver 15 and the second insulating glue layer 16 are green

msulating ghue layers.

(6037} The distance between the center of the first recess 14 and one end of the positive
film 12, 1.e. one end of the positive film 12 perpendicular to a length direction of the positive
current collector 11 and formed no blank positive current collector 11, is half of alength of the
positive {ilm 12. The distance between the cenier of the second recess 24 and one end of the
negative film 22, 1.2, one end of the negative film 12 perpendicular to a length direction of the
negative current collector 21 and formed no blank negative current collector 21, is half of a

tength of the negative film 22.

B3] The first recess 14 has a length 25mm less than a length of the positive fead 13. The
first recess 14 has a width 4rom larger than a width of the positive lead 13, The second recess
24 has a length 25mm less than a length of the negative lead 23. The second recess has a width

4mm larger than a width of the negative lead 23

{6639 The first recess 14 has a length 55mum less than a width of the positive film 13. The

second recess 24 has a length 57mm less than a width of the negative filim 22,
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6040} The first recess 14 has a depth less than a thickness of the positive film 12, The

second recess 24 has a depth less than a thickness of the negative film 22.

(6041} The first recess 14 has a depth 0.02mm larger than a thickness of the positive lead

i3, The second recess 24 has a depth 0.02mun larger than a thickness of the negative lead 23.

6042} A method for mamifacturing a hithium-ion battery according o one embodiment of
the present disclosure will be described in detail in view of a 303482 square hithium-ion battery
{a hithium-ion batiery having a thickness of 3.0nun, a width of 34mm and a length of 82mm).

The method for manufacturing a lithium-ion battery inciudes the steps of’
[6043] Preparation of the positive plate:

1} adding 95wi% positive active material LiCoOz, 2wit% binder PVDF and 3wi% conduciive
agent graphite into solvent NMP, obtaining a positive slurry having a viscosity of 3000-

6000pa.s after fully stirring;

2} coating the posifive slurry on an aluminum foil having a thickness of 12um, and obtaining a
PR ¢ SN ~ Sixr P N ot oY 2o SO 3y ~
posttive plate 1 having a compacted density of 4.1g/cm” and a length of 277mm, a width of

75mam, a thickness of 0.1 4mm after drying and cold pressing,

3) removing the positive film 12 at a center of the positive plate 1 (at a middle portion along a
length direction of the positive plate 1) via laser cleaning to define a first recess 14 having a

thickness of 0. 1mm, a width of 10mm and a length of 20mm;

4} coupling a positive lead 13 having a thickness of 0.08mm, a width of 6mm and a length of
45mm in the first recess 14 via laser welding, the positive Iead 13 extending out of the positive

plate T of about 15mmy,

3} providing green insulating ghue layers on upper and lower surfaces of the positive lead 13,
and pasting green insulating glue laver on the positive film 12 corresponding to the second
recess 24 in winding, ensuring the green insulating glue laver on the tower surface of the

posttive lead 13 entirely covering the blank positive current collector 11 in the first recess 14,
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[6044] Preparation of the negative plate:

1} adding 95wt% negative active material graphite, 2wi% bonding agent SBR, 1wit% thickener
: 5 g 848

CMC and 2wt% conductive agent graphite in solvent deionized water, and obtaining negative

shurry having a viscosity of 1000-3000pa s after fully stirning;

2} coating the negative slurry on a copper foil having a thickness of 6um, after drving and cold
pressing, obtaining a negative plate having a compaction density of about 1.6g/cm” and a length

of 285mun. a width of 77mm, a thickness of 0.135mny

3} rernoving the negative aclive material at a center of the negative plate 2 {at a middle portion
along a length direction of the negative plate 2} via mechanical cleaning to define a second
recess 24, the second recess 24 having a thickness of 0.10mm, a width of 10mm and a length

of 20mm;

4} providing a negative lead 23 having a thickness of 0.08mum, a width of 6nun and a length of
45mm, soldering the negative lead 23 in the second recess 24, with the negative lead 23

extending out of the negative plate 2 of 15mm.

[6045] Preparation of the electrolvte: fully muxing a mixture of methyl ethyl carbonate
{EMC), diethyvl carbonate {DEC). ethylene carbonate {EC} and propylene carbonate {PC)
having a weight ratic of 171705 705; adding LiPFs as solute and obtaining a base
glectrolyte containing 1M LiPFe, adding 0.5wt% of two flucrine lithium oxalate borate and

1wt% of adiponitrile in the base electrolyte, and obtaining electrolyte for use in a lithiun-ion

battery after follv dissolving.

[6046] Freparation of the hithium-ion batiery: coiling the positive plate 1 and the negative
plate 2 with a separator polvethyiene film 3 having a thickness of 0.013mm interposed between
the positive plate 1 and the negative plate 2 and obtaining a bared battery cell, with roain portion
of the bared batiery cell having an average thickness of abowt 2.78mm; obtaining a final

hithuum-1on battery afier dryving the bared batiery cell, pouring the elecirolyte and packaging.
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Example 2

6847} Example 2 13 almost the same as Example 1, except that

{6048} The distance between a center of the first recess 14 and one end of the positive film
12 {one end of the positive film 12 perpendicular to a length direction of the positive current
colfector 11 and formed no blank postiive current collector 11) 1s about 1/4 of the length of the

posttive film 12,

6049} The distance between a center of the second recess 24 and one end of the negative
film 22 (ove end of the negative filro 22 perpendicular to a length direction of the negative
current collector 21 and formed no blank negative current collector 21} is about 1/4 of the

tength of the negative film 12.

G050} The first recess 14 has a length 75mm less than a length of the positive lead 13, The
first recess 14 has a width 2mm larger than a width of the positive lead 13. The second recess
24 has a length 75mm less than a length of the negative lead 23. The second recess 24 has a

width 2ram larger than a width of the negative lead 23

6051} The first recess 14 has alength 30mm less than a width of the positive film 12 The

second recess 24 has a length 33mm less than a width of the negative film 22.

(6052 The first recess 14 has a depth 0.08mm larger than a thickness of the positive lead

13, The second recess 24 has a depth 0.08mum larger than a thickness of the negative lead 23.

6653} The negative active material is silicon.
(6054} The first insulating glue laver 15 and the second msulating gloe layer 16 are black

insulating glue layers.

{6085} {rther features of Example 2 are the same as have described in Example 1 and will

not be detailed further

Example 3

024607-02-51 3418 11
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(0056} Example 3 is almost the same as Example 1, except that:

66571 The distance between a center of the first recess 14 and one end of the positive film
12 {(one end of the positive film 12 perpendicular to a length direction of the positive current
collector 11 and formed no blank positive current collector 11) 1s about 3/4 of the length of the

positive film 12,

6058 The distance between a center of the second recess 24 and one end of the negative
film 22 (one end of the negative filra 22 perpendicular to a length direction of the negative
current collector 21 and formed no blank negative current collecior 21} is about 3/4 of the

length of the negative film 12,

[0059] The first recess 14 has a length 30mm less than a length of the positive lead 13. The
first recess 14 has a width 8mm larger than a width of the postiive lead 13. The second recess
24 has a length 50mm less than a length of the negative lead 23. The second recess 24 has a

width 8mm larger than a width of the negative lead 23.

(6060} The first recess 14 has alength 70mm less than a width of the posttive film 12 The

second recess 24 has a length 73mm less than a width of the negative film 22.

{6061 The first recess 14 has a depth 0.05mm larger than a thickness of the positive lead

13 The second recess 24 has a depth 0.05mm larger than a thickness of the negative lead 23

(0062} The negative active material is silicon.
6063} The first insulating glue laver 15 and the second insudating glue layer 16 are white

msulating glue layers.

(0064} Other features of Example 3 are the same as have described in Example 1 and will

1ot be detailed further
Example 4

[0065] Example 4 1s almost the same as Example 2, except that:
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[6666] The distance between a center of the fisst recess 14 and one end of the postiive film
12 {one end of the positive film 12 perpendicular to a length direction of the positive current
collector 11 and formed no blank positive current collector 11} is about 1/6 of the length of the

positive film 12,

6067} The distance between a center of the second recess 24 and one end of the negative
film 22 {one end of the negative film 22 perpendicular to a length direction of the negative
current collector 21 and formed no blank negative current collector 21} is abowt 1/6 of the

tength of the negative film 12,

G068} The first insulating glue laver 15 and the second insulating glue laver 16 are vellow

insulating glue iayer.

[3069] Other features of Example 4 are the same as have described in Example 2 and will

not be detailed further.

Example §

[BG76] Example 5 is almost the same as Example 3, except that:
6071} The distance between a center of the {irst recess 14 and one end of the positive film

12 {one end of the positive film 12 perpendicular 1o a length direction of the positive cwrrent
coliector 11 and formed no blank positive current collector 11) is about 4/3 of the length of the

posttive film 12

6672} The distance between a center of the second recess 24 and one end of the negative
film 22 {one end of the negative film 22 perpendicular 1o a length direction of the negative
current collecior 21 and formed no blank negative current collector 21} 15 about 4/5 of the

tength of the negative film 12.

6073] Other features of Example 5 are the same as have described in Example 3 and will

not be detailed further
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Comparative Example 1

{6674} The Comparative Example 1 15 almost the same as Example 1, except that, upper
and lower surfaces of the positive lead 13 have no first insulating glue layer 15 formed thereon.
The surface of the postiive film 12 corresponding 1o the second recess 24 has no second

insulating glue layer 16 pasted thereon.

G075 Other features of Comparative Example 1 are the same as have described in

Example | and will not be detailed further,

Comparative Example 2

1636761 The Comparative Example 2 is almost the same as Example 1. except that, the
positive lead 1315 soldered {o the blank posttive carrent collector 11, the positive film 12 does
not have a tirst recess 14, the negative lead 23 1s solderad to the biank negative current collector
2%, the vegative film 22 does not have a second recess 24. Other features of Comparative

Example 2 are the same as have described in Example 1 and will not be detailed further.

16677} 10 lithium-ion batteries are randomly selected from lithium-ion batteries according
to Example 1, Example 2, Example 3 and Comparative Example 1 respectively. Each hithium-
ion battery is carned out a cvele performance test of 300 ¢ycles. Number of the hthium-ion

batteries occurring short circuit is calculated and the testing result is shown in Table 1.

[GG78] 1 hithium-ion batteries are randomly selected from lithium-ion batteries according
to Example 1, Exarople 2, Example 3 and Comparative Exarople 1 respectively. Each hithunm-
ion battery is carried out a cvcle performance test of 100 cycles. Each Hthiume-ion battery is
disassernbled to observe lithiuro precipitation on the negative plate 2. Number of lithtume-ion
batteries whose negative plate 2 occurs lithium precipitation is calculated and the testing result

is shown in Table 2.

Table 1 Short circuit and Hithium precipitation on the negative plate occurs to hthium-ion

batteries according to Examples 1 1o 3 and Comparative Example 1 after cycle test
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Number of batteries Number of batteries occurrniog
Group occurring short circuit lithium precipitation on the

after 300 cycles negative plate after 100 cycles
Example 1 0 0
Example 2 0 1
Example 3 1 0
Comparative Example 1 5 7

16679] As clearly shown in Table 1, due to the first insulating glue layer 15 formed on the

upper and lower surfaces of the positive lead 13 and the second nsulating ghue layer 16 pasted
on the surface of the positive film 12 corresponding to the second recess 24, the safety

performance of the lithiume-ion battery can be improved remarkably.

[l Capacity test, intemnal resistance test and volumeiric energy density test are carred
out to the lithium-ion batteries according to Example 1 and Comparative Example 2. The test
result is shown in Table 2. The capacity test and internal resistance test are carried out on hang
machine at 25°C, the discharge capacity is 0.2C, the internal resistance is impedance under
1000H7, and the volumetric energy densitv= minimum capacity ¥ platform voltage/ maximum

volume,

024607-02-51 3418 15

0356



Table 2 Capacity, internal resisiance and volumetric engrgy density of lithiume-ion batteries

according to Example 1 and Comparative Example 2

G D reqistance | Average capacity | Average thickness | Average volumetric
FToup , ‘ _ ( A 4,
{mel} {mAh) {mm} energy densily{Wh/L)
Example 1 55 1180 2,78 563
Comparaiive ) ) )
] 62 1170 2.84 546
Example 2

6081} As clearly shown in Table 2, the structure of the positive plate and negative plate
according to the present disclosure can overcome uneven thickness of the battery cell, so as to
efficiently wutifize the space of the lithium-ion battery, improve the capacity and the volumetric

energy density of the Iithium-ion battery, and reduce the internal resistance of the hithium-ion

battery.

6082} Charging and discharging cycle tests are camed out to hthium-ion batferies i
accordance with Examples 2 1o 5, in which for the sake of illustration, the negative active
material in Example 1 15 substituted by silicon and referenced as Example 6. The Ithwum-ion

batteries are disassembled after 50 cycles. Abscission of active material at the edge of the

second recess 24 1s shown in Table 3.

Table 3 Abscission of active material at the edge of the second recess after charging and

discharging cycle test of lithinm-ion batteries according to Examples 210 6

Example4 | Example2 | Example6 | Example3 Example 5

Abscission of

y Obvious No obvious No No obvious Obviocus
active
abscission of | abscission abscission | abscission of | abscission of
material ai the
active of active of active active achive

second recess
material material material material material

after 30 cycles

16083} As clearly shown in Table 3, if the negative active material for use in the negative

plate 2 is apt {o serious volume expansion, such as silicon, the first recess 14 in the center of

the positive plate 1 and the second recess 24 in the center of the negative plate 2 can effectively
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reduce abscission of active material at the edge of the second recess 24. The negative plaie 2
adopting silicon as active matenal undertakes sertous volume expansion, which may cause the
negative plate 2 defining the second recess at one end thereof, cannot bear the uneven force at
the second recess. However, the second recess 24 as describe in Examples 2, 3 and 6 each i3
located in the center of the negative plate 2. Two ends of the negative plate 2 bear almost the
same forces and, therefore, abscission of active material at the edge of the second recess 24 can

be improved remarkably.

B384} Many modifications and other embodiments of the disclosure set forth herein will
come to mind to one skilled in the art to which these disclosure pertain having the benetit of
the teachings presented in the foregoing descriplions and the associaied drawings.  Therefore,
it is 1o be understood that the disclosure are not to be limited to the specific embodiments
disclosed and that modifications and other embodiments are intended to be included within the
scope of the appended claims.  Moreover, although the foregoing descriptions and the
associated drawings describe exarople embodiments, it should be appreciated that alternative
embodiments withowt departing from the scope of the appended claims. Although specific
termos are emploved herein, they are used 1 a genernic and descriptive sense only and not for

purposes of limitation.
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CLAIMS

What is claimed s

1. A hithium-ion battery, comprising:

a posiiive electrode comprising a positive current collector and a posttive electrode
active material layver containing lithium cobalt oxide, the posttive electrode active material
{ayer is formed on the positive current collector, the positive elecirode active material laver is
provided with a {irst recess accommodating a posttive lead being coupled with the positive
current collecior;

a negative elecirode comprising a negative current collector and a negative electrode
active material layer containing graphite or silicon, the negative electrode active material layer
is formed on the negative current collector, the negative elecirode active material layer being
provided with a second recess accommodating a negative lead baing coupled with the negative
current collector; and the negative lead 1s disposed on a surface of the negative current collector
facing away from the center of the batiery; and a portion of the negative current collector where
the negative lead is disposed exiends towards the center of the battery;

a separator disposed between the postiive glectrode and the negative electrode; and

an electrolvte.

2. The lithium ion battery of claim 1, wherein a distance between a center of the first recess
and one end of the positive electrode active material laver is 1/4-3/4 of a length of the postiive
electrode active material layer; and a distance between a center of the second recess and one
end of the negative electrode active matenial laver 15 1/4-3/4 of a length of the negative

electrode active material layer.
3. The lithium ion battery of claim 1, wherein, the positive lead is disposed on a surface of
the positive current collector facing a center of the batiery; and a portion of the positive current

collector where the positive lead is disposed extends away from the center of the battery.

024607-02-5134-US 18

0359



4. The lithiom ion battery of claim 2, wherein the first recess has a length of 1-100 mm less
than a length of the positive lead, the first recess has a width of 1-10 mm larger than a width of
the positive lead, the second recess has a length of 1-100 mm less than a length of the negative

lead, and the second recess has a width of 1-10 mm larger than a width of the negative lead.

3. The luhium ion battery of claim 1, wherein the first recess has a length of 1-100 mum less
than a width of the positive electrode active material layer, and the second recess has a length

of 1-100 mm less than a width of the negative elecirode active muaterial layer

6. The lithium 1on battery of claim 1, wherein the first recess has a depth of 0.005-0.1 mm
farger than a thickness of the positive lead, and the second recess has a depth of .005-0.1 mm

{arger than a thickness of the negative lead.

7. The lithium 1on battery of claim 1, wherein a length of a portion of the positive lead in
the first recess 15 less than a width of a remaining portion of the positive elecirode active
material laver from an edge of the first insulating glue laver covering the positive electrode
active material fayer to an edge of the positive electrode active material layer opposite to the

first recess.
8 The lithium ion battery of claim 1, wherein a width of a portion of the positive lead in
the first recess is greater than a width of a remaining portion of the first recess not occupied by

the positive lead located on one side of the positive lead.

9. The lithium ion battery of claim 1, wherein a surface of the positive current collector

corresponding to the positive lead is covered with another first insulating ghue layer

10, The hithium 1on battery of claim 1, wherein a top surface of the positive lead is provided

with a first insulating glue layer, a surface of the positive electrode active material layer
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insulating glue layer has a width larger than a width of the second recess, and the second

msulating glue fayer has a length larger than a length of the second recess.

11, A lithium ion batlery, comprising:

a positive electrode, comprising a positive current collector and a positive electrode active
material layer being formed on the positive current collector, the positive electrode active
material fayer being provided with a first recess accommodating a positive lead being coupled
with the positive curvent collector;

anegative electrode, comprising anegative current coliector and anegative electrode active
material laver being formed on the negative current collector, the negative electrode active
material fayer being provided with a second recess accommodating a negative lead being
coupled with the negative current collector; and the negative lead is disposed on a surface of
the negative current collector facing away from the center of the battery; and a portion of the
negative current coliecior where the negative lead is disposed extends towards the center of the
battery;

a separator disposed between the positive electrode and the negative electrode; and

an electrolyte.

12, The lithiumion battery of claim 11, wherein a distance between a center of the first recess
and one end of the positive electrode active moaterial layer 1s 1/4-3/4 of a length of the positive
electrode active material fayer, and a distance between a center of the second recess and one
end of the negative electrode active material laver is 1/4-3/4 of a length of the negative

electrode active material laver.
13, The hithium ion battery of claim 11, wherein the posttive lead is disposed on a surface of
the positive current collector facing a center of the battery; and a portion of the positive current

collector where the posttive lead is disposed extends away from the center of the batiery.

14, The luhium ion battery of claim 11, wherein the first recess has a length of 1-100mm less
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than a length of the positive lead, the first recess has a width of 1-10mm larger than a width of
the posifive lead, the second recess has a length of 1-100mm less than a length of the negative

fead, and the second recess has a width of 1-10mm larger than a width of the negative lead.

15, The lithtum ion battery of claim 11, wherein the first recess has a length of 1-100mm less
than a width of the posttive elecirode active matenial laver, and the second recess has a length

of 1-100mm less than a width of the negative electrode active material layer,

16, The lithiom ion battery of claim 11, wherein the first recess has a depth of 0.005-0. 1mm
targer than a thickness of the positive lead, and the second recess has a depth of 0.005-0.1mm

farger than a thickness of the negative lead.

17, The lithium ion battery of claim 11, wherein a length of a portion of the positive lead in
the first recess is less than a width of a remaining portion of the positive electrode active
material fayer from an edge of the first insulating glue laver covering the positive electrode
active material laver to an edge of the positive electrode active material layver opposiie to the

first recess.

18§, The lithium 1on battery of claim 11, wherein a width of a portion of the positive lead in
the first recess is greater than a width of a remaining portion of the first recess not occupied by

the positive lead located on one side of the positive lead.

19, The lithiom ion battery of claim 11, wherein a first location of a top surface of the positive
lead is provided with a first insulating glue layver; a second location of a surface of the positive
electrode active matenial layer corresponding to the second recess 15 pasted with a second
msulating glue laver; a third location of a surface of the positive current collector corresponding

to the positive iead s covered with another first insulating glue layer.

20, The lithium 1on battery of claim 19, wherein the second insulating glue laver has a width
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larger than a width of the second recess, and the second insulating glue fayer has a length larger

than a length of the second recess.
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ABSTRACT

A lithivme-ion batterv including a positive electrode, a negative electrode, a separator
disposed between the positive electrode and the negative electrode, and an elecirolyie. The
positive electrode includes a positive current collector and a positive electrode active material
laver contaimung lthiuro cobalt oxide formed on the positive current collecior. The positive
electrode active material ayer is provided with a first recess accommeodating a positive lead
coupled with the positive current collector and disposed on a surface of the positive current
collector facing a center of the battery. The negative electrode includes a negative current
collector and a negative electrode active material layer containing graphite or silicon formed
on the negative current collector. The negative electrode active material laver is provided with
a second recess accommaodating a negative lead coupled with the negative current collector and

disposed on a surface of the negative current collector facing away from the center of the battery,

b2
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