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UNITED STATES PO, Box1450
PATENT AND TRADEMARK OFFICE A, Y R io ooy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/885,920 10/08/2024 02:15:04 PM Z ET 14850089COB

Title of Invention
ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11799131
under 35 USC 111(a)

CONFIRMATION # 7924 FILEDBY Nathan Lord
PATENT CENTER # 67466934 FILING DATE ~ 08/11/2022
CUSTOMER # 62008 FIRST NAMED  Kefei WANG
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Timothy Maier
ADDRESS
Documents TOTAL DOCUMENTS: 6
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
US11799131 Statement by 1 Oath or Declaration filed 182 KB
Remaining Inventor - WU.pdf
US11799131 Statement by
Remaining Inventor - 1 Oath or Declaration filed 186 KB
WANG.pdf
US11799131 Statement by
Removed Inventor - 1 Oath or Declaration filed 173 KB
ZENG.pdf
US11799131 Statement by
Remaining Inventor - 1 Oath or Declaration filed 175 KB
XIAO.pdf
US11799131 Statement of
Assignee - NINGDE 1 Oath or Declaration filed 289 KB

AMPEREX TECHNOLOGY

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431
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LIMITED.pdf
Petition for Correction of Petition for review by the Office
. 1 I 20 KB
Inventorship.pdf of Petitions
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

6845B96901658BA49D0A2BCE422BA02A731A86A4A1AD45ADY9
F322975890B1FEEDA336C2095F14F928C675363CFSA09BAO1
B8674F826D82513CAEB20F1115CD29

US11799131 Statement by
Remaining Inventor - WU.pdf

US11799131 Statement by 198CACF905B133F995F909690D1930F236206A824F7CA30358
Remaining Inventor - FAA5E495DED82BAFDF7711E209367DA2BEF53A4DC6D5BFD
WANG.pdf C80483ADCB6D04EC8C20637B54DD829

CD70512AEF05C00DF61BEF5BAABC8DB0O7ABF5F931AF1668
D1EB2EC258E3F287C507A4B84A24D18578CFA3F45A455B63E
BCA1ACBF730D965A220D2A8D04B76736

US11799131 Statement by
Removed Inventor - ZENG.pdf

22C68CFD71B48F7262E9A1D438B032AD4124301CB49BED5SF4
12D4011BFA88ABC5F78B3AB5D11F389FE15B20133016366EA
E5F8117CD92F9BB09B26B830D9C5B8

US11799131 Statement by
Remaining Inventor - XIAO.pdf

US11799131 Statement of 937EA5C782A643EFFCBA646BC7AB7698144689979D1CB0440
Assignee - NINGDE AMPEREX  4B71429BC4B14D4627975E8B89BAE2751959D2831A99DDDD8
TECHNOLOGY LIMITED.pdf AEF24534DD0O6AESE2FESB02B28A1AF

5F41F67D4737F195199828227562DBD742560C9E47C6A2EF4F
0CB6014B7B09DAFA9651B4CC0O3E532A9D92CD5D0D44CDSE
16F30CCAE15127001A2F403C47E4A4A

Petition for Correction of
Inventorship.pdf

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/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK QFFICE

Heletr WANG et al,

1,789,131 Gronp Art LUhain 1725
shar 34, 2023

TTROLYTE AMND BLECTROUHEMICAL DEVICE

Conunissioner for Paionts
Py Box 1454
Alexandria, VA 223131454

H

i

P

Xy

EE AGREBING TO CHANGE OF
PER 37 CFER. § L324WQ)

STATEMENRT OF ASSIG
INVENTL

Liangxin Yang, hereby contify the following:

NINGDE AMPEREX TECHNQLOGY LIMITED, with 8 prineipal place of

business 3t N 1, Xingang Road, Shangwan Town, Jisochéng District, Ningde
City, Fufian Provimee, Ching, 35321, is o foll ocwner (J0096) of the entire right,
title, wnd interest of U8, Patent No. 11,799,131 by way of gasignment from the
inventors to NTNGDE AMPEREX TECHNOGLOGY LIMITED weeorded in the
LLS Patent and Trademark Offfos on Auguet 11, 2023 st Reel 060786, Frame
HE S

I amn smpowered and authorzed to sign this document on hehalf of WINGDE
AMPEREX TECHNOLOGY LIMITED.

MNINGDE AMPEREX TECHRNQGLOGY LIMITED consents to the change of
mventosship of the above-identified patent application by the removal of Qise

z

&

SEN
=

As fequired by 37 CFR 3.73{0 1K1y, the documentary evidence of the vhain of

fitle froan the nventors 1o MINGDE AMPEREX TECHNOLOGY LIMITED was,

o eonsterentdy is being, submitted for recordatt o prarsuant te 37 CFR 3.8

By:

. § Sy
g ;\/"y w

{ A
TiangXon Yang H
{

P Drrector
MINGDE AMPEREX TECHNCLOGY LIMITEDR

-
e § - N g Ll
{ L, 2l
Diater “‘\,‘{"g:} e ¢ P

H
i

LECQALLY 443884812

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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Atornay DRocket No. i48

PATENT

N CTHE UNITED STATES PATENT AND TRABEMARK OFFICE

fre v Kefel WANG et al
Patent Mo, 1R 13 Ciroup Art Unity 1723

STATEMENT (OF REMOVED INVENTOR AGREEING TO CHANGE IN
INVENTORSHIF UNDER 37 OFR L3241

o Qino ZENG, declare that

i ¥ have reviewsd Clatms 1217 of Patent Mo, 11,799,131,

z. it view of wy revisw of Clatmas 1-17 of Patent N, 11,799,134,1 confirm § no
onger should be Hsted as an inventor of Fatent No. 11,708,131,

K tagres o the changs in inventorsiip 10 ramove me as an inventor,

2024 0] &

. N ~y Talw s
Stgmaturs: 4108 PR Drates
{nao LENG

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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Page 4 of 273



Page 1 of 2

UNITED STATES PO, Box1450
PATENT AND TRADEMARK OFFICE A, Y R io ooy

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/885,920 10/08/2024 02:15:04 PM Z ET 14850089COB

Title of Invention
ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11799131
under 35 USC 111(a)

CONFIRMATION # 7924 FILED BY Nathan Lord
PATENT CENTER # 67466934 AUTHORIZED BY  Timothy Maier
CUSTOMER # 62008 FILING DATE  08/11/2022
CORRESPONDENCE - FIRST NAMED  Kefei WANG
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTIONID PAYMENT AUTHORIZED BY
CARD /8716 E202408E16226904 Nathan Lord
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
PROCESSING FEE FOR
1816 CORREGTING INVENTORSHIP IN 160.00 1 160.00
A PATENT
TOTAL
AMOUNT: $160.00

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.

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431
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371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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Attorney Docket Mo, 14850089000

FATERT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre
Patent Mo,
Teaued:

For

Hefel WANG et al.

11,799,131 Group Art Unin 1728
Orotaheor 24, 2023

BELECTROLYTE AND ELECTROCHEMICAL DEVICE

Comptissioner for Patenss

PO, Box 14350

Alexandria, VA 223131458

STATEMENT OF CURRENTLY NAMED INVENTOR AGRERING VO CHANGE IN

ENVENTORSHIP UNDER 37 CFR 13240631

I, Lisugehen XIAL, declars that:

i

L

Rignaturer

1 have reviewed Clatms 1-17 of Parerg No. 11,788,131,

T confirm that T an an Inventor of the invention olabmed In 11,799,131,

{ agros 1o the change n lpventorship 1o romovs Qlso FENG as an inventor,
Lagres that Kefet WANG aud Foi WU should alse be Hated as hrventans of Patont

Moo 33788130

i

b fa e \'{g & 2
i angzluin LIAC e 24

s

o
Yot

ste:

. )] s ~
Liangzien XIAQG

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431
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Alivrney's Docket No, 148

pad

Pateat Now
Isaned:

For

§e

PATERY

¥ THE UNTTED STATES PATENT AND TRADEMARK OFFICE

Kefeir WANG et. gl

1,799,131 Creonsp At Ut 172
Cotober 34, 2023

FLECTROLYTE AND ELECTROCHEMITCAL BEVICH

¥

Commiasionsy for Palents

FGLBox T

g

Alexandrig, VA 223131454

STATEMENT OF CURRENTLY NAMED INVENTOR AGREEING TO CHANGE IN

INVENTORSHIP UNDER 37 CFR L33

1, Badel WANG, declare that

1]

(991

P

Signature:

1 have revigwed Claims 1-17 of Patent No. 11,799,131,

I confuny Swmt | am an nventor of the joveniion clatmed In 11,799,131

Tagres 1o the changs i inventorship 1o retnove Qlas ZENG ag an tnventor.

{ agres that Fel WU and Lisugzhen XIAQ should alsn be Nsted a5 favaniorns of

Putont Ne, 11,706,131,

Vil 1418 §f!‘ San B dl
P»‘ﬁj{b’g Yuw i ‘5“5 UF Date: SEF ;‘?/{;; Lo 'E{‘E'

Kefel WANG

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

Patentee: NINGDE AMPEREX TECHNOLOGY

LIMITED

U.S. Patent Application No.: 17/885,920
Filed: August 11, 2022

U.S. Patent No.: 11,799,131 B2

Issued: October 24, 2023

Title: ELECTROLYTE AND

ELECTROCHEMICAL DEVICE

Confirmation No.: 7924

Art Unit: 1725

Examiner: KENNETH ] DOUYETTE
Attorney Docket No.: 14850089COB

PETITION FOR CORRECTION OF INVENTORSHIP UNDER 37 CFR 1.324

Commissioner for Patents
ATTN: Office of Petitions
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

October &, 2024

Patentee hereby petitions under 37 CFR § 1.324 that the designation of inventorship in

the above-identified patent be amended to remove the named inventor Qiao ZENG.

This petition is accompanied by:
€]

agreeing to the change of inventorship,

2

a statement, in accordance with 37 C.F.R. § 1.324(b)(1) by Qiao ZENG,

statements, in accordance with 37 C.F.R. § 1.324(b)(1), from each person who

is currently named as an inventor either agreeing to the change of inventorship or stating that
he or she has no disagreement in regard to the requested change, executed by the currently
named inventors, Kefei WANG, Liangzhen XIAO, and Fei WU,

3
TECHNOLOGY LIMITED, agreeing to the change of inventorship in the patent pursuant to
37 CFR § 1.324(b)(2), and

4
CFR § 1.20(b). Any additional fee or refund associated with this Petition may be charged to

a statement of the assignee of the above-identified patent, NINGDE AMPEREX

a processing fee in the amount of $160.00 for the petition fee as required by 37

our Deposit Account No. 50-5976.
Upon approval of the Petition, Patentee will file a Certificate of Correction to reflect

the change in inventorship.

MAIER & MAIER, PLLC
345 South Patrick Street
Alexandria, VA 22314
(703) 740-8322

Respectfully submitted,

[Timothy J. Maier/

Customer No. 62008 Timothy J. Maier
Attorney of Record
Reg. No. 51986
TIM/npl

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
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Attorney's Pocket N, I4850083C0OR

PATENT
INTHE UNITED STATES PATENT AND TRADEMARK OFFICR

: Kefel WANG et gl

3t Mo, P1.789.131 Group Art Unitr 1738
Issued: Ootaber 24, 2023

Fon BLECTROLYTVE AND BELECTROCHEMICAL DEVICE

{Conunissioner for Patents
PO Box 14350
Adexamdria, VA 333131450

STATEMENT OF CURBERTLY NAMED INVENTOR AGREEING TO CHANGE IN
INVENTORSHIP UNDER 37 CFR 1323450

I Fot WU, declare that:

1. { bave roviewed Claims 1-17 of Patent Nao, 11,798,131,

2, {omfirm that Tam an inventor of the invertion clalmed In 11,798,131,

3 1 agree o the change o doventorship to remove Glao ZERG as an wvenior,

4. I agree fhat Kefel WANG and Liangehen XIAO shoubd also be listed ay

inventors of Patent Mo, 11,788,131,

¢ R 5’ L ;
Lga WY 4 Trater ot &4 ST

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 10 of 273



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.
17/885,920 08/11/2022 Kefei WANG 14850089COB 7924
62008 7590 10/24/2023 | EXAMINER

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

DOUYETTE, KENNETH J

| ART UNIT | PAPER NUMBER
1725
| NOTIFICATION DATE | DELIVERY MODE
10/24/2023 ELECTRONIC

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):

docket@maierandmaier.com
maierandmaier_PAIR @firsttofile.com

PTOL-90A (Rev. 04/07)

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO.gov

APPLICATION NO.

ISSUE DATE PATENT NO.

17/885,920

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

24-Oct-2023

11799131

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

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
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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.USp10.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/885,920 10/24/2023 11799131 14850089COB 7924
62008 7590 10/04/2023

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

ISSUE NOTIFICATION

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

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

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

The Patent Term Adjustment is 0 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)

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431
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INVENTOR(s) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Kefei WANG, Ningde City, CHINA;
Qiao ZENG, Ningde City, CHINA;
Liangzhen XIAO, Ningde City, CHINA;
Fei WU, 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)

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431
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Raceipt date:

08/11/2022

17/885,9%20 - GAU:

C

to|

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

Filing Date

2022-08-11

First Named Inventor ‘ Kefei WANG

N Art Unit | TBD
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD
Attorney Docket Number | 14850089C0OB
Zhang et al.

/R.J.D/
1ange 5) 4

r*](\ umen

17
PP]iec!

0170317385

Al

P017-11-02

/(

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

b0,/202% FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No |Number3 Code2j Code?| Date ngument Passages or Relevant
Figures Appear
Corresponds to US
/x.3.0/|1  |ho7210486 N A 2017-09-26  |[Mitsubishi Chem Corp. | Publication
20170324116A1
Ninade A Corresponds to US
/x.3.0/|2  |jos232300 N A 2018-06-29 Tg‘c%nilo'"pf{g" Publication
gy Hd. 20190214680A1
Dongguan Shanshan -
/x.5.0/3  |j105845984 N A 20160810 | B 2O Rt Co. L English abstract
/x.5.0/4 |hosso2131 N A |2017.0406 |[\ingde Amperex English abstract
T Technology Ltd.
x.3.0/(5 |jos047902 N A |2015-11-11 |[Ningde Amperex English abstract
BT Technology Ltd.
/x.75.0/]6  |hos552430 N A |2016.0504 |[POngguan Shanshan .. hop apctract
e Battery Mat. Co., Lid.
/x.3.047 |hosossrs7 N A |2016-11-09 anggganLgauxm Battery | £ glish abstract
/.a.of8 |hossies3s N A |2017-06-09 g;:;g’s'ty of Jiliang, English abstract
EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 15 of 273
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Receipt date: 08/11/2022

17/885,920 - GAU: 1725

Application Number
Filing Date 2022-08-11
INFORMATION DISCLOSURE First Named Inventor ‘ Kefei WANG
STATEMENT BY APPLICANT Art Ut |TBD
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD
Attorney Docket Number | 14850089C0OB
Ol’lasl’xi
i ITSUBISHI MICAL
C‘ mggcsj!éﬁj],ed 20170324116 A1 P017-11-09 ORP. TON
to|document )
/(:L/ Bo etal.
INGDE Al EX
INIR2:QDY | 7 20190214680 A1 D019-07-11 EC BGY LIMITED
Kim et al.
/B.J.D/ 8 20170288268 A1l P017-10-05 AMELENES-EBRE@=ETD.
Wang et al.
K.7.0/ |9 b0170018803 A1 |po17-01-10 ingDe Contgmporary Amperex
bt echn imited
/K.3.D/ 10 20190245245 A1 P019-08-08
/R.T.D/ 11 0180233778 A1l P018-08-16
/R.I.DS|12 20180108947 A9 P018-04-19
/K.3.0/|13 P0160301103 A1 |p016-10-13
/K.3.D/ |14 D0140322596 A1 D014-10-30
/R.F.D/15 0170125845 A1l P017-05-04
JR.J.D/ 16 20170069934 A1l P017-03-09

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
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Receipt date: 08/11/2022

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

17/885,920 - GAU: 1725

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date P022-08-11
First Named Inventor “(efei WANG

Art Unit | 18D
Examiner Name ‘ TBD

Attorney Docket Number | 14850089COB

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
/R.J.D 1 0812739 B2 P017-11-07 EFEI
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
Yamada et al.
R .3 1 20110311864 A1l P011-12-22
L"{ange(g/applicd
toldecumen ,
1L Ohtaniuchi et al.
9 Zg}f@?{ 2 20120313570 A1 P012-12-13
Zhang etal.
/K.T.D/(3 0170346127 A1 P017-11-30 C.
ingde Al nology
JK.T.0/ 4 D0170346136 A1 [p017-11-30 i
Wang
Odani et al.
/K.3.0/|5 P0090061325 A1 D009-03-05 offy"Corperation

EFS Web 2.1.18
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence 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.

62008 7390 09/07/2023 Certificate of Mailing or Transmission
MAIER & MAIER, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
R States Postal Service with sufficient postage for first class mail in an envelope
345 SOUTH PATRICK STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ALEXANDRIA, VA 22314 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)|
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/885,920 08/11/2022 Kefei WANG 14850089COB 7924
TITLE OF INVENTION: ELECTROLYTE AND ELECTROCHEMICAL DEVICE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 12/07/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DOUYETTE, KENNETH J 1725 429-188000
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 Maier & Maier, PLLC

| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member 2

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.

[ "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.

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

8]

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
NINGDE AMPEREX TECHNOLOGY LIMITED  Ningde City, CHINA

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

4a. Fees submitted: Xlissue Fee [Apublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

XI Electronic Payment via Patent Center or EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)
The Director is hereby authorized to charge XX }HOO(KIMXN, any deficiency, or credit any overpayment to Deposit Account No. 50-5976

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 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

d 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

| 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 Signawre ___/T1imothy J. Maier/ pDate  September 18, 2023
Typed or printed name TlmOthy J. Maier Registration No. 51986
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UNITED STATES P.0,Box 1450
m PATENT AND TRADEMARK OFFICE Alexandr, Vo uspto gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY DOCKET #
17/885,920 09/18/2023 10:18:05 AMET 14850089COB

Title of Invention
ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)
CONFIRMATION # 7924 FILED BY Beatriz Sanchez
PATENT CENTER # 62812177 FILING DATE  08/11/2022
CUSTOMER # 62008 FIRST NAMED Kefei WANG
INVENTOR
CORRESPONDENCE - AUTHORIZED BY Timothy Maier
ADDRESS
Documents TOTAL DOCUMENTS: 1
DOCUMENT PAGES DESCRIPTION SIZE (KB)
Issue Fee Transmittal.pdf 1 Issue Fee Payment (PTO-85B) 181 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
Issue Fee Transmittal.pdf A47E23EA17510795CT78370CAE3BF8E3280A9ECT739A28C2AB2

6C80298F087BCCBFBCY91619FDA49A2676449B015A1EEFCEC
TTF6A0A9AT46CT0AECA94723CAT10ES

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

Zhuhai CosMX Battery Co. - EX1002
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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/E0Q/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/R0/105) 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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UNITED STATES P.0,Box 1450
m PATENT AND TRADEMARK OFFICE Alexandr, Vo uspto gov

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY DOCKET #
17/885,920 09/18/2023 10:18:05 AMET 14850089C0OB

Title of Invention
ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)
CONFIRMATION # 7924 FILED BY Beatriz Sanchez
PATENT CENTER # 62812177 AUTHORIZED BY  Timothy Maier
CUSTOMER # 62008 FILING DATE  08/11/2022
CORRESPONDENCE - FIRST NAMED Kefei WANG
ADDRESS INVENTOR

Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /8716 E20239HA 18529119 Beatriz Sanchez
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.S5.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.5.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/EQ/903 indicating acceptance of the application as a national stage
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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/R0/105) 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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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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
62008 7590 00/07/2023
MAIER & MAIER, PLLC DOUYETTE, KENNETH J
345 SOUTH PATRICK STREET
ALEXANDRIA, VA 22314 | ART UNIT | eapsexoser |
1725
DATE MAILED: 09/07/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/885,920 08/11/2022 Kefei WANG 14850089COB 7924

TITLE OF INVENTION: ELECTROLYTE AND ELECTROCHEMICAL DEVICE

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 12/07/2023

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:

1. 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.

If 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.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence 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.

62008 7390 09/07/2023 Certificate of Mailing or Transmission
MAIER & MAIER, PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
R States Postal Service with sufficient postage for first class mail in an envelope
345 SOUTH PATRICK STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ALEXANDRIA, VA 22314 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)|
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/885,920 08/11/2022 Kefei WANG 14850089COB 7924

TITLE OF INVENTION: ELECTROLYTE AND ELECTROCHEMICAL DEVICE

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 12/07/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DOUYETTE, KENNETH J 1725 429-188000
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.

| 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.

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

8]

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) : [ Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: [Jissue Fee [Apublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Blectronic Payment via Patent Center or EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

4 Applicant certifying micro entity status. See 37 CFR 1.29 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

d 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

| 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
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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. I FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/885,920 08/11/2022 Kefei WANG 14850089COB 7924
| EXAMINER |
62008 7590 00/07/2023
MAIER & MAIER, PLLC DOUYETTE, KENNETH J
345 SOUTH PATRICK STREET
ALEXANDRIA, VA 22314 | ART UNIT PAPER NUMBER |

1725

DATE MAILED: 09/07/2023

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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) . 17/885,920 WANG et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
KENNETH J DOUYETTE 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 7/20/2023.

O 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.

3.4 The allowed claim(s) is/are 1-3,5-7,9-18 and 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.
44 Acknowledgment is made of a claim for foreign priotity under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. 16/211,853 .
3. [0 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.

53 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)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/KENNETH J DOUYETTE/
Primary Examiner, Art Unit 1725

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230721
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Application/Control Number: 17/885,920 Page 2
Art Unit: 1725

DETAILED ACTION

Response to Amendment
1. Claims 1-3, 5-7, 9-18 and 20 are pending in the application. Previous grounds of
rejection and claim objections have been withdrawn as a result of the amendment to the

claims submitted 7/20/2023.

EXAMINER'S AMENDMENT
2. An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

The application has been amended as follows:

TO THE SPECIFICATION

e P1/L4 has been amended to recite; “1406495917/064,782, now U.S. Patent No.

11,522,222, which is a continuation application of US Application”

e P1/L5 has been amended to recite: “16/211,853, now US-Ratent106/833:363;

U.S. Patent No. 10,833,363, where 16/211,853 claims the”
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Application/Control Number: 17/885,920 Page 3
Art Unit: 1725

Terminal Disclaimer
3. The terminal disclaimer filed on 7/20/2023 disclaiming the terminal portion of any

patent granted on this application which would extend beyond the expiration date of:

e US. Patent No. 11,522,222;
e U.S. Patent No 10,833,363;
e any U.S. patent granted on US 17/990,641;
e any U.S. patent granted on US 17/990,626;
e any U.S. patent granted on US 17/885,915;

e any U.S. patent granted on US 18/076,882

...has been reviewed and is accepted. The terminal disclaimer has been recorded.

Allowable Subject Matter
4. Claims 1-3, 5-7, 9-18 and 20 are allowed.
5. The following is an examiner's statement of reasons for allowance: Applicant’'s
arguments submitted 7/20/2023 with respect to amended instant independent claims 1
and 16 have been found persuasive. Instant independent claims 1 and 16 each
disclose electrochemical devices, each comprising an electrolyte having the specific
compounds at the explicit amounts and ratios as set forth in the claims and the explicit

electrode structure as set forth in the claims.
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Application/Control Number: 17/885,920 Page 4
Art Unit: 1725

Hong, Ohashi, and Zhang are considered to be the prior art references of record
closest to the aforementioned claim limitations. However, as persuasively argued by
the Applicants, the aforementioned references, neither alone or in any combination,
disclose or render obvious all of the aforementioned claim limitations. Namely, while
the applied references disclose a battery electrolyte having a number of organic
compound constituents at various combinations and ratios with the electrode structure
as set forth in the claims, none disclose nor render obvious the electrolyte having the
specific organic compounds at the explicit amounts and ratios as set forth in the claims
and electrode structure as set forth in the claim.

A further search did not reveal any additional references that alleviate the previously
cited prior art references. Therefore, instant independent claims 1 and 16 are found
allowable over the cited prior art references of record.

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

Statement of Reasons for Allowance.”

Conclusion
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KENNETH J DOUYETTE whose telephone number is
(571)270-1212. The examiner can normally be reached Monday - Friday 8A - 4P EST.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Application/Control Number: 17/885,920 Page 5
Art Unit: 1725

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 be reached 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 from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/KENNETH J DOUYETTE/
Primary Examiner, Art Unit 1725
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battery AND electrolyte
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ
propionate near2
(amount ratio)

"20170324116"
"106848381"

h01m$.cpc. AND

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, 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, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)
(DERWENT)

(US-PGPUB; USPAT,

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON 2023/03/15
10:43 AM

ON 2023/03/15
10:44 AM

ON 2023/03/15
10:44 AM

ON 2023/03/15
10:44 AM

ON 2023/03/15
08:54 PM

ON 2023/03/15
09:24 PM

ON 2023/03/18
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battery AND electrolyte |USOCR) 10:10 AM
SAME butanedinitrile
L54 16 h01m$.cpc. AND (US-PGPUB; USPAT; |OR ON ON 2023/03/18
battery AND electrolyte |USOCR) 10:15 AM
SAME butanedinitrile
AND fec
L55 0 h01m$.cpc. AND (US-PGPUB; USPAT; |OR ON ON 2023/04/13
battery AND electrolyte |USOCR) 12:17 PM
SAME butanedinitrile
AND cabonate SAME
ester
L57 25 h01m$.cpc. AND (US-PGPUB; USPAT; |OR ON ON 2023/04/13
battery AND electrolyte |USOCR) 12:17 PM
SAME butanedinitrile
AND carbonate
L58 25 battery AND electrolyte |(US-PGPUB; USPAT; |OR ON ON 2023/04/13
SAME butanedinitrile USOCR) 12:17 PM
AND carbonate
L59 9 "20150140446" (US-PGPUB; USPAT) |OR ON ON 2023/07/17
12:38 PM
L60 20 ("2015/0140446").urpn. |(US-PGPUB; USPAT; |OR ON ON 2023/07/17
AND (PGPB | USPT | USOCR) 12:38 PM
USOC).dbnm.
L61 37 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2023/07/17
More like doc: USOCR; FIT (AU, AP, 12:38 PM
US-20150140446-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(EP-3072178-A1 OR CZ, DD, DE, DK, EA,
WO-2015073419-A1 EE, EP, ES, FI, FR, GB,
OR US-9698447-B2 OR|HR, HU, ID, IE, IL, IS,
EP-3072178-B1 OR IT, JP, KR, LT, LU, LV,
KR-102298774-B1 OR [MA, OA, RU, SU, WO,
KR-20160086838-A OR |[MC, MD, MY, NL, NO,
JP-2017504145-A OR |NZ, PH, PL, PT, RO,
CN-105745780-A OR |RS, SE, SG, SI, SK,
CN-105745780-B OR |TH, TN, TR, TW, UA,
US-20170207486-A1 VN); FPRS; EPO;
OR WO-2016011613- |[JPO; DERWENT;
A1 OR WO- IBM_TDB)
2020079819-A1 OR
KR-102050964-B1 OR
KR-20150114460-A OR
JP-6177339-B2 OR EP-
2917957-B1 OR JP-
2015534254-A OR WO-
2014074118-A1 OR
EP-2917957-A1 OR
EP-3072178-A4).did.
L62 0 "170317385" (US-PGPUB; USPAT) |OR ON ON 2023/07/17
12:38 PM
L63 4 "20170317385" (US-PGPUB; USPAT) |OR ON ON 2023/07/17
12:38 PM
L64 5 "20170069934" (US-PGPUB; USPAT) |OR ON ON 2023/07/17
12:38 PM
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L65 4 "20170125845" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L66 4 "20140322596" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L67 4 "20160301103" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L68 3 "20180108947" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L69 5 "20180233778" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L70 4 "20190245245" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L71 4 "20170018803" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L72 5 "20170288268" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L73 3 "20190214680" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L74 3 "20170324116" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L75 3 "20090061325" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L76 4 "20170346136" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L77 4 "20170346127" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L78 4 "20120313570" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L79 5 "20110311864" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L80 1 "9812739".pn. (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
L81 7 ("20120009487" | (US-PGPUB; USPAT,; [OR ON ON 2023/07/17
"20140072865" | USOCR) 12:38 PM
"20140134461").pn. OR
("9812739").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L82 12 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND dinitrile SAME
trinitrile SAME propyl
ADJ propionate
L83 12 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND dinitrile SAME
trinitrile SAME
propionate
L84 35 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND dinitrile SAME
trinitrile AND propyl
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ADJ propionate

L85 17 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND dinitrile SAME
trinitrile SAME glycol
AND propyl ADJ
propionate

L86 1 ("2016/0294007").urpn. [(US-PGPUB; USPAT, [OR ON ON 2023/07/17
AND (PGPB |USPT| |USOCR) 12:38 PM
USOC).dbnm.

L87 7 ("20120009487" | (US-PGPUB; USPAT; [OR ON ON 2023/07/17
"20140072865" | USOCR) 12:38 PM
"20140134461").pn. OR
("9812739").urpn. AND
(PGPB | USPT |
USOC).dbnm.

L88 35 battery AND electrolyte [(US-PGPUB; USPAT) [OR ON ON 2023/07/17
AND dinitrile SAME 12:38 PM
trinitrile AND propyl
ADJ propionate

L89 35 battery AND electrolyte [(US-PGPUB; USPAT; [OR ON ON 2023/07/17
AND dinitrile SAME USOCR) 12:38 PM
trinitrile AND propyl
ADJ propionate

L90 216 battery AND electrolyte [(FIT (AU, AP, AT, BE, [OR ON ON 2023/07/17
AND dinitrile SAME BG, BR, BY, CA, CH, 12:38 PM
trinitrile AND propyl CN, CS, CU, CZ, DD,

ADJ propionate 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, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)

L91 11 battery AND electrolyte [(FPRS; EPO; JPO; OR ON ON 2023/07/17
AND dinitrile SAME DERWENT) 12:38 PM
trinitrile AND propyl
ADJ propionate

L92 11 battery AND electrolyte [(FPRS; EPO; JPO; OR ON ON 2023/07/17
AND dinitrile SAME DERWENT) 12:38 PM
trinitrile AND propyl
near3 propionate

L93 16 battery AND electrolyte [(US-PGPUB; USPAT) [OR ON ON 2023/07/17
AND dinitrile SAME 12:38 PM
trinitrile AND propyl
ADJ propionate SAME
(amount ratio)

L94 35 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND dinitrile AND
trinitrile AND propyl
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ADJ propionate
L95 37 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND (glutaronitrile
adiponitrile dinitrile)
AND trinitrile AND
propyl ADJ propionate
L96 745 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ
propionate
L97 117 h01m$.cpc. AND (US-PGPUB; USPAT) |OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND (glutaronitrile
adiponitrile dinitrile)
SAME propyl ADJ
propionate
L98 10 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/07/17
battery AND electrolyte 12:38 PM
AND (glutaronitrile
adiponitrile dinitrile)
SAME propyl ADJ
propionate SAME
(amount ratio)
L99 580 h01m$.cpc. AND (FIT (AU, AP, AT,BE, [OR ON ON 2023/07/17
battery AND electrolyte |BG, BR, BY, CA, CH, 12:38 PM
AND (glutaronitrile CN, CS, CU, CZ, DD,
adiponitrile dinitrile) DE, DK, EA, EE, EP,
SAME propyl ADJ ES, FI, FR, GB, HR,
propionate 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, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)
L100 98 h01m$.cpc. AND (FPRS; EPO; JPO; OR ON ON 2023/07/17
battery AND electrolyte |DERWENT) 12:38 PM
AND (glutaronitrile
adiponitrile dinitrile)
SAME propyl ADJ
propionate
L101 23 h01m$.cpc. AND (FPRS; EPO; JPO; OR ON ON 2023/07/17
battery AND electrolyte |DERWENT) 12:38 PM
AND (glutaronitrile
adiponitrile dinitrile)
SAME propyl ADJ
propionate SAME
(amount ratio)
L102 56 battery AND electrolyte [(FPRS; EPO; JPO; OR ON ON 2023/07/17
AND (glutaronitrile DERWENT) 12:38 PM
07/17/2023 12:45:45 PM Page 9 of 13
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L103

L104

L105

L106

L107

37

43

171

adiponitrile dinitrile)
SAME propyl ADJ
propionate SAME
(amount ratio)

h01m$.cpc. AND
battery AND electrolyte
AND (glutaronitrile
adiponitrile dinitrile)
AND trinitrile AND
propyl ADJ propionate
AND (amount ratio)

("20100216035" |
"20110229772" |
"20130093392" |
"20130230768" |
"20150236382" |
"20160226103").pn. OR
("10424813").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-20180034105-A1

Text:

(EP-3273520-A1 OR
US-10424813-B2 OR
EP-3273520-B1 OR JP-
W02016148128-A1 OR
WO-2016148128-A1
OR JP-6627860-B2 OR
CN-107408734-B OR
CN-107408734-A OR
JP-2012038716-A OR
EP-2120279-A1 OR JP-
2020102451-A OR JP-
2006059797-A OR JP-
5978796-B2 OR JP-
2014002976-A OR JP-
4894157-B2 OR EP-
2120279-B1 OR US-
20200274199-A1 OR
EP-2768067-A2 OR JP-
W02019039345-A1 OR
US-11631895-B2).did.

("20060035144" |
"20140193707" |
"20140295288" |
"20150349381").pn. OR
("10886565").urpn.
AND (PGPB | USPT |
USOC).dbnm.

h01m$.cpc. AND
battery AND electrolyte
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ

(US-PGPUB; USPAT)

(US-PGPUB; USPAT;
USOCR)

(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, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/0717
12:38 PM

2023/0717
12:38 PM

2023/0717
12:38 PM

2023/07/17
12:38 PM

2023/0717
12:38 PM

07/17/2023 12:45:45 PM
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L108

L109

L110

L111

L112

L113

L114

L115

L116

L117

L118

11

29

21

28

28

24

10

487

propionate SAME
(amount ratio)

h01m$.cpc. AND
battery AND electrolyte
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ
propionate near2
(amount ratio)

"20170324116"
"106848381"

h01m$.cpc. AND
battery AND electrolyte
SAME butanedinitrile

h01m$.cpc. AND
battery AND electrolyte
SAME butanedinitrile
AND fec

h01m$.cpc. AND
battery AND electrolyte
SAME butanedinitrile
AND cabonate SAME
ester

h01m$.cpc. AND
battery AND electrolyte
SAME butanedinitrile
AND carbonate

battery AND electrolyte
SAME butanedinitrile
AND carbonate

h01m$.cpc. AND
battery AND electrolyte
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ
propionate near2 (wt
weight)

("9812739" |
"20060035144" |
"20140322596" |
"20160301103" |
"20170018803" |
"20170125845" |
"20170288268" |
"20180108947" |
"20180233778" |
"20190245245").pn. OR
("11024884").urpn.
AND (PGPB | USPT |
USOC).dbnm.

h01m$.cpc. AND
battery AND electrolyte

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(DERWENT)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT;
USOCR)

(USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON 2023/07/17
12:38 PM

ON 2023/0717
12:38 PM

ON 2023/0717
12:38 PM

ON 2023/0717
12:38 PM

ON 2023/0717
12:38 PM

ON 2023/0717
12:38 PM

ON 2023/07/17
12:38 PM

ON 2023/0717
12:38 PM

ON 2023/0717
12:39 PM

ON 2023/0717
12:39 PM

ON 2023/0717
12:40 PM

07/17/2023 12:45:45 PM
Workspace: 17885915

Page 11 of 13
KD

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 47 of 273




AND (glutaronitrile
adiponitrile dinitrile)
AND trinitrile AND
propyl ADJ propionate
AND (amount ratio)

CA, CH, CN, CS, CU,
CZz, 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, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)

L119 487 h01m$.cpc. AND (FIT (AU, AP, AT, BE, |OR ON ON 2023/07/17
battery AND electrolyte |BG, BR, BY, CA, CH, 12:40 PM
AND (glutaronitrile CN, CS, CU, CZ, DD,
adiponitrile dinitrile) DE, DK, EA, EE, EP,

AND trinitrile AND ES, FI, FR, GB, HR,

propyl ADJ propionate |HU, ID, IE, IL, IS, IT,

AND (amount ratio) 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); FPRS; EPO;
JPO; DERWENT)

L120 11 h01m$.cpc. AND (FPRS; EPO; JPO; OR ON ON 2023/07/17
battery AND electrolyte |DERWENT) 12:40 PM
AND (glutaronitrile
adiponitrile dinitrile)

AND trinitrile AND
propyl ADJ propionate
AND (amount ratio)

L121 5 ("20100143805" | (US-PGPUB; USPAT; [OR ON ON 2023/07/17
"20110045361" | USOCR) 12:40 PM
"20110159377" |
"20180358655" |
"20200044287").pn. OR
("11431028").urpn.

AND (PGPB | USPT |
USOC).dbnm.
PE2E SEARCH - Search History (Interference)
Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents

N1 0 (battery AND electrolyte | (US-PGPUB; USPAT) [OR ON ON 2023/07/17
AND dinitrile SAME 12:41 PM
trinitrile AND propyl
ADJ propionate).clm.

N2 0 (battery AND electrolyte | (US-PGPUB; USPAT) |OR ON ON 2023/07/17
AND dinitrile AND 12:41 PM
trinitrile AND propyl
ADJ propionate).clm.

N3 4 (battery AND electrolyte | (US-PGPUB; USPAT) [OR ON ON 2023/07/17
AND dinitrile AND 12:41 PM
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propyl ADJ
propionate).cim.

N4 186 (battery AND electrolyte [(US-PGPUB; USPAT) [OR ON ON 2023/07/17
AND propyl ADJ 12:42 PM
propionate).clm.

N5 11 (battery AND electrolyte [(US-PGPUB; USPAT) [OR ON ON 2023/07/17
AND propyl ADJ 12:42 PM
propionate near3
(amount ratio wt
weight)).cim.

N6 15 (battery AND electrolyte [(US-PGPUB; USPAT) |OR ON ON 2023/07/17
AND propyl ADJ 12:42 PM
propionate SAME
(amount ratio wt
weight)).cim.

N7 9 (battery AND electrolyte [(US-PGPUB; USPAT) |OR ON ON 2023/07/17
SAME 12:43 PM
butanedinitrile).clm.

N8 3 (battery AND electrolyte [(US-PGPUB; USPAT) |OR ON ON 2023/07/17
AND propyl ADJ 12:44 PM
propionate SAME
nitrile).clm.

N9 31 (battery AND electrolyte [(US-PGPUB; USPAT) [OR ON ON 2023/07/17
AND propyl ADJ 12:45 PM
propionate SAME
ether).clm.
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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.
17/885,920 08/11/2022 Kefei WANG 14850089COB 7924
62008 7590 07/24/2023 | EXAMINER

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

DOUYETTE, KENNETH J

| ART UNIT | PAPER NUMBER
1725
| NOTIFICATION DATE | DELIVERY MODE
0712412023 ELECTRONIC

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):

docket@maierandmaier.com
maierandmaier_PAIR @firsttofile.com
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Application No. Applicant(s)
17/885,920 WANG etal.
. . . Exami A AIA (First Invent P
Applicant-Initiated Interview Summary | 1T ot 1o o) St | Page
DOUYETTE 1725 | Yes 1of 1

'KENNETH J DOUYETTE

‘ ‘anary Examiner Telephonic
ROBERT MADSEN, #58,543 Agent
LIN CHEN, # L1386 Attorney

Date of Interview: 18 July 2023

Issues Discussed:

35U.8.C. 103

Applicant argues prior art does not disclose amended ranges of materials & compounds of proposed
amendments and compares this to what the prior art reference(s) show, which is different/distinct from
the proposed amendments. Examiner stated this appears persuasive. Further search & consideration
needed before a final determination of patentability can be made.

Proposed Amendment(s)

Independent claims 1 and 16 amended to X+Y and X/Y ratios and to further define electrode structure

Attachment

/KENNETH J DOUYETTE/
Primary 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.
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PROPOSED AMENDMENTS TO THE CLAIMS/CLAIM LIST

Please CANCEL claims 4, 8, and 19 without prejudice or disclaimer.

Please AMEND claims 1 and 16 as shown below.

The following list of claims replaces any prior listing of claims:

(Currently Amended) An electrochemical device, comprising:
an electrode; and
an electrolyte comprising a dinitrile compound, a trinitrile compound, and propyl
propionate; wherein,
based on a total weight of the electrolyte, a weight percentage of the dinitrile
compound is X, and a weight percentage of the trinitrile compound is Y; wherein,

about 2 wt% < (X+Y) < about-ttey ., and

about 0.1 < (X/Y) < about [[8]]¢; wherein,
the electrode comprises a current collector, a single-sided coating and a
double-sided coating;
a first part of the current collector is provided with the single-sided
coating and a second part of the current collector is provided with the

double-sided coating; and

N
GE COigipondng i

an electrode compaction density of g

{wst part wih the single-sided coating is DI, and, an electrode

compaction density of

the double-sided coating is D2, wherein, about 0.8 <D1/D2 < about 1.2;
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(Original) The electrochemical device according to Claim 1, wherein the electrode is a

cathode, and 3.5 g/cm3 < D2 <4.3 g/cm’.

(Original) The electrochemical device according to Claim 1, wherein the electrode is an

anode, and 1.2 g/cm? < D2 < 1.8 g/em’.

(Canceled)

(Original) The electrochemical device according to Claim 1, wherein the dinitrile
compound further comprises a compound of Formula (4):

CN-R;-CN “);
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where R; selected from an alkylene group having 1-5 carbon atoms or an alkenylene

group having 2-5 carbon atoms.

(Original) The electrochemical device according to Claim 1, wherein the dinitrile
compound is one selected from the group consisting of butanedinitrile, glutaronitrile,
adiponitrile, 1,5-dicyanopentane, 1,6-dicyanohexane, 1,7-dicyanoheptane, 1.8-
dicyanooctane, 1,9-dicyanononane, 1,10-dicyanodecane, 1,12-dicyanododecane,
tetramethylbutanedinitrile, 2-methylglutaronitrile, 24-dimethylglutaronitrile, 2,24.4-
tetramethylglutaronitrile, 1,4-dicyanopentane, 2,6-dicyanoheptane, 2,7-dicyanooctane,
28-dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 14-
dicyanobenzene, 3.5-dioxa-pimelonitrile, 1.4-bis(cyanoethoxy)butane, ethylene glycol
bis(2-cyanoethyl)ether, diethylene glycol bis(2-cyanoethyl)ether, triecthylene glycol bis(2-
cyanoethyl)ether,  tetracthylene  glycol  bis(2-cyanoethyl)ether, 3,69,12,15,18-
hexaoxaeicosanoic dinitrile, 1,3-bis(2-cyanoethoxy)propane, 1,4-bis(2-
cyanoethoxy)butane, 1,5-bis(2-cyanoethox y)pentane, ethylene glycol bis(4-
cyanobutyl)ether, 14-dicyano-2-butene, 1,4-dicyano-2-methyl-2-butene, 1,4-dicyano-2-
ethyl-2-butene, 1.4-dicyano-2,3-dimethyl-2-butene, 14-dicyano-2,3-diethyl-2-bute ne,
1,6-dicyano-3-hexene, 1,6-dicyano-2-methyl-3-hexene, 1,6-dicyano-2-methyl-5-methyl-

3-hexene, and any combination thereof.

(Original) The electrochemical device according to Claim 1, wherein the trinitrile

compound comprises a compound of Formula (6)
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CN-(CH,),-CH{(CH,),-CN}-(CH)-CN (6);
Formula (7)
R;

X6 ;
or a combination thereof,
where in Formula (6), x, y, and z represent an integer from 0 to 5, and x, y, and z
are not  at the same time; and
in Formula (7), Rs represents hydrogen or an alkyl group having 1-5 carbon atoms,
Rs, R7and Rgare each independently analkylene group having 1-5 carbon atoms, and X,
Xs and X¢ are each independently -Ro-CN, in which R represents an alkylene group having

1-5 carbon atoms.

(Canceled)

(Original) The electrochemical device according to Claim 1, wherein X is about 0.01-10
wt%, Y is about 0.01-10 wt%, and a weight percentage Z of the propyl propionate is about

5-50 wt%.

(Original) The electrochemical device according to Claim 1, wherein the electrolyte further

comprising a fluoroether comprising at least one of the compounds of Formula (8),
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12.
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Formula (9), Formula (10) or Formula (11):
Rf1-O —Rf2 8);
RflI-O-R 9
Rf1-O —(R'-0),— Rf2 (10); and
Rf1-O -(R'-0),—~R (11);
wherein Formulae (8), (9), (10), and (11), Rfl and Rf2 are each independently a
linear or branched C; to Cj, fluoroalkyl group having at least one hydrogen atom
substituted with fluoro, Ris a linear or branched C; to Cyyalkyl group, and R'is a linear or

branched C; to Csalkylene group, and nis an integer from 1 to 5.

(Original) The electrochemical device according to Claim 9, wherein Rf1 or Rf2 is each
independently a fluoroalkyl group selected from the group consisting of HCF,-, CFs-,
HCE,CF,-, CH;CF,-, CF;CH,-, CF:CF,-, (CF;),CH-, HCF,CF,CH,-, CF;CH,CH,-,
HCFE,CF,CF,CH,-, HCF,CF,CF,CF,CH,-, CF;CF,CH,-, CF;CFHCF,CH5-,

HCF2CF(CF3 )C Hz- N and CF3CF2CH2CH2— .

(Original) The electrochemical device according to Claim 9, wherein the fluoroether is one
selected from the group consisting of HCF,CF,CH,OCF,CF;H,
(CF5),CFCF(CF,CF3)(OCH3), CF;CHFCF,CH(CH3)OCF,CHFCF;,
HCF,CF,CH,OCF,CF,CF,CF,H, HCF,CF,OCH,CF;, HCF,CF,OCH,CH,OCF,CF,H,
HCF,CF,0CH,CH,CH,OCF,CF,H, HCF,CF,CH,OCF,CF,CF,H,

HCF,CF,0CH,CH,OCF,CF,CF,H, HCF,CF,OCH,CH,CH,OCF,CF,CF,H,
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15.

16.
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CH;0CH,CH,OCH,CHyF, CH3;0CH,CH,OCH,CF;, CH3;0CH,CH(CH3)OCH,CH,F,
CH3;0CH>CH(CH3)OCH,CF;, FCH,CH,OCH»CH,OCH,CH,F,
FCH,CH,OCH,CH(CH3)OCH,CH,F, CF;CH,0(CH,CH,0),CH,CF;,

CF;CH,OCH,CH(CH3)OCH,CF;s, and any combination thereof.

(Original) The electrochemical device according to Claim 1, wherein the electrolyte further
comprising a cyclic phosphonic anhydride, based on the total weight of the electrolyte, a

content of cyclic phosphonic anhydride is about 0.01-10 wt%.

(Original) The electrochemical device according to Claim 1, wherein the electrolyte further
comprising one selected from a group consisting of: a cyclic carbonate ester having a
carbon-carbon double bond, a fluorinated chain carbonate ester, a fluorinated cyclic
carbonate ester, a compound having a sulfur-oxygen double bond, and any combination

thereof.

(Original) The electrochemical device according to Claim 1, wherein the electrolyte further
comprising a cyclic carboxylate ester, including y-butyrolactone or y-valerolactone or a

combination thereof.

(Currently Amended) An electrochemical device, comprising:
electrodes; and

an electrolyte comprising a dinitrile compound, a trinitrile compound, and propyl
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Application No.:
a weight percentage of the dinitrile

i

based on a total weight of the electrolyte
compound is X, and a weight percentage of the trinitrile compound is Y
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18.

19.

20.
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(Original) The electrochemical device according to Claim 16, wherein the first electrode is

a cathode, the second electrode is a cathode, and 3.5 g/cm3 < D2 <4.3 g/cm’.

(Original) The electrochemical device according to Claim 16, wherein the first electrode is

an anode, the second electrode is an anode, and 1.2 g/fcm? < D2 < 1.8 g/cm’.

(Canceled)

(Original) The electrochemical device according to Claim 16, wherein the dinitrile
compound is one selected from the group consisting of butanedinitrile, glutaronitrile,
adiponitrile, 1,5-dicyanopentane, 1,6-dicyanohexane, 1,7-dicyanoheptane, 1.8-
dicyanooctane, 1,9-dicyanononane, 1,10-dicyanodecane, 1,12-dicyanododecane,
tetramethylbutanedinitrile, 2-methylglutaronitrile, 24-dimethylglutaronitrile, 2,24.4-
tetramethylglutaronitrile, 1.4-dicyanopentane, 2.6-dicyanoheptane, 2,7-dicyanooctane,
2,8-dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 1.4-
dicyanobenzene, 3,5-dioxa-pimelonitrile, 1.4-bis(cyanoethoxy)butane, ethylene glycol
bis(2-cyanoethyl)ether, diethylene glycol bis(2-cyanoethyl)ether, triethylene glycol bis(2-
cyanoethylether,  tetracthylene  glycol  bis(2-cyanoethyl)ether, 3.6.9,12,15,18-
hexaoxaeicosanoic dinitrile, 1,3-bis(2-cyanoethoxy)propane, 1,4-bis(2-

cyanoethoxy)butane, 1,5-bis(2-cyanoethoxy)pentane, ethylene glycol bis(4-
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cyanobutyl)ether, 14-dicyano-2-butene, 1,4-dicyano-2-methyl-2-butene, 1,4-dicyano-2-
ethyl-2-butene,  14-dicyano-2,3-dimethyl-2-butene, 14-dicyano-2,3-diethyl-2-bute ne,

1,6-dicyano-3-hexene, 1,6-dicyano-2-methyl-3-hexene, 1,6-dicyano-2-methyl-5-methyl-

3-hexene, and any combination thereof.
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BRIEF REMARKS

Amendments

Claims 1 and 16 are amended to specify that “about 2 wt% < (X+Y) < about 8 wt%, and
about 0.1 <(X/Y) < about 6”, which can find support in paragraph [0038] of the present published
specification. Furthermore, claims 1 and 16 now incorporate the features from claims 4 and 8.
Accordingly, claims 4, 8, and 19 are canceled to avoid duplication. To further clarify the invention,
the definitions of D1 and D2 in claims 1 and 16 have been respectively amended as follows:

--an electrode compaction density of the electrode corresponding to the first part

with the single-sided coating is D1, and, an electrode compaction density of the electrode

corresponding_to the second part with the double-sided coating is D2 -- (claim 1), and

-- an electrode compaction density of the first electrode comprising the single-sided

coating is D1, and, an electrode compaction density of the second electrode comprising the

double-sided coating is D2-- (claim 16).

Double Patenting

Applicant will submit a terminal disclaimer to overcome these rejections.

Rejections under 35 U.S.C. §103

In the outstanding Office Action, claims 1-12 and 14-20 stand rejected under 35 U.S.C. §
103 as unpatentable over CN 106848381 to Hong etal. (“Hong”) in view of Ohashi, and claim 11
stands rejected under 35 U.S.C. § 103 as unpatentable over Hong in view of Ohashi with Zhang.

Amended claims 1 and 16 overcome these rejections under 35 U.S.C. § 103 asunpatentable
over Hong in view of Ohashi, even with Zhangbecause:
(1) Neither Hong nor Ohashi discloses the following features with respect to the D1 and
D2:
e a first part of the current collector is provided with the single-sided coating and a
second part of the current collector is provided with the double-sided coating; and an

electrode compaction density of the electrode corresponding to the first part with the

10
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single-sided coating is D1, and, an electrode compaction density of the electrode
corresponding to the second part with the double-sided coating is D2, wherein, about
0.8 <D1/D2 < about 1.2 (claim 1)

o wherein the electrode is a cathode, and 3.5 g/cm3 < D2 <4.3 g/cm3 (claim 2)

o wherein the electrode is an anode, and 1.2 g/cm® <D2 < 1.8 g/cm? (claim 3)

e the electrodes comprise a first electrode and a second electrode, wherein the first
electrode comprises a first current collector and a single-sided coating; the second
electrode comprises a second current collector and a double-sided coating; and an
electrode compaction density of the first electrode comprising the single-sided coating
is D1, and, an electrode compaction density of the second electrode comprising the
double-sided coating is D2, wherein, about 0.8 <D1/D2 <about 1.2. (Claim 16)

o wherein the first electrode is a cathode, the second electrode is a cathode, and
3.5 glem?<D2 <43 g/cm? (claim 17)

o wherein the first electrode is an anode, the second electrode is an anode, and
1.2 g/lem? < D2 < 1.8 g/lcm’(claim 18)

Specifically, Applicant respectfully notes that neither Hong nor Ohashi disclose or suggest
the configuration where a firstpart of the current collector is coated on a single side, while a second
partof the current collector is coated on both sides. In contrast, Hong discloses electrodes formed
by applying active material coating to both sides of the current collector,! while Ohashi discloses
electrodes formed by applying active material coating to only one side of the current collector?.
Accordingly, and as acknowledged by the outstanding Office Action,®> Hong fails to teach or
suggest the claimed density ranges pertaining to D1 and D2. Furthermore, the electrode density of
1.3 g/cm3 or 4.2 g/cm3, as taught by Ohashi, specifically relates to the compaction density of an
electrode with a single-sided coating and does not correspond to an electrode compaction density
of the electrode corresponding to the second part with the double-sided coating or an electrode
compaction density of the second electrode comprising the double-sided coating, as would be

required to meet Applicant’s claimed feature of D2.

1 See Hong, paragraphs [0027]-[0028].
2 See Ohashi, paragraphs [0240]-[0241].
3 See outstanding Office Action at page 3, lines 21-23.

1
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Therefore, neither Hong nor Ohashi discloses or suggests an electrode compaction density
of the first electrode comprising the single-sided coating or an electrode compaction density of the
electrode corresponding to the first part with the single-sided coating (D1), and an electrode
compaction density of the second electrode comprising the double-sided coating or an electrode
compaction density of the electrode corresponding to the second part with the double-sided coating
(D2). Accordingly, neither of them provides any information or suggestion regarding the specific
ranges: 0.8 <D1/D2 < about 1.2 asrecited in claims 1 and 16, 3.5 g/cm® <D2 <4.3 g/cm? asrecited
in claims 2 and 17, and 1.2 g/fcm® < D2 < 1.8 g/cm? as recited in claims 3 and 18.

(2) Additionally, neither Hong nor Ohashi teaches or suggests the following features
related to the weight percentages of the trinitrile compound and the propyl propionate.

e a weight percentage of the trinitrile compound is Y, wherein the trinitrile compound is

one selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-

propanetrinitrile; 1,3,6-hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-

cyanoethoxy)propane; 1,2,4-tris(2-cyanoethox y)butane; 1L1,1-
tris(cyanoethoxymethylene)ethane; 1,1,1-tris(cyanoethoxymethylene)propane;  3-
methyl-1,3,5-tris(cyanoethoxy) pentane; 1,2,7-tris(cyanoethoxy) heptane; 1,2,6-

tris(cyanoethoxy)hexane;  1.2.5-tris(cyanoethoxy)pentane; and any combination
thereof (claims 1 and 16)
o wherein a weight percentage of the propyl propionate in the electrolyte (Z),
about 0.01 <(Y/Z) < about 0.3 (claims 1 and 16)
o wherein, about 2 wt% < (X+Y) < about 8 wt%, and about 0.1 < (X/Y) < about
6 (claims 1 and 16)
e Y is about 0.01-10 wt%, a weight percentage Z of the propyl propionate is about 5-50
wt% (claim 9)
The outstanding Office Action rejects Applicant's claims 4, 9, and 19 based on the
proposition that modified Hong discloses the above feature related to the weight percentages of
the trinitrile compound and the propyl propionate (i.e., Y and Z).* Applicant respectfully submits,

however, that Hong, even in view of Ohashi, fails to disclose the above feature related to the weight

4 See outstanding Office Action at page 4, lines 12-14, and page 5, lines 1-4.
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percentages Y and Z, as next discussed.

The outstanding Office Action relies on EMB 2, 18, and 25 at paragraphs [0034]-[0035]
of Hong. However, in EMB 2, 18, and 25, the electrolytes do not include the trinitrile compound
selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-propanetrinitrile; 1,3,6-
hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-cyanoethoxy)propane; 1,24-tris(2-
cyanoethoxy)butane; 1,1,1-tris(cyanoethoxymethyle ne)ethane; 1,1,1-
tris(cyanoethoxymethyle ne)propane; 3-methyl-1,3,5-tris(cyanoethoxy)pentane; 1,2,7-
tris(cyanoethoxy)heptane; 1,2,6-tris(cyanoethoxy)hexane; 1,2,5-tris(cyanoethoxy)pentane; and
any combination thereof, as would be required to meet Applicant’s claimed feature. In contrast,
EMB 2, 18, and 25 disclose electrolytes containing compound II; and Ils as the trinitrile
compound, 3 which are not included within the Markush group specified in claims 1 and 16.
Accordingly, it should be noted that the weight percentage of the trinitrile compound in the
electrolytes disclosed in EMB 2, 18, and 25 does not correspond to the weight percentage of the
trinitrile compound selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-
propanetrinitrile; 1,3,6-hexanetricarbonitrile; 1.2,6-hexanetricarbonitrile; 1.2,3-tris(2-
cyanoethoxy)propane; 1,2.4-tris(2-cyanoethoxy)butane; 1,1,1-tris(cyanoethoxymethylene)ethane;
1,1,1-tris(cyanoethoxymethyle ne )propane; 3-methyl-1,3,5-tris(cyanoethoxy) pentane; 1,2,7-
tris(cyanoethoxy)heptane; 1.2,6-tris(cyanoethoxy)hexane; 1,2,5-tris(cyanoethoxy)pentane; and
any combination thereof, as would be required to meet Applicant’s claimed feature of Y.

Furthermore, in EMB 2, 18, and 25, Hong discloses propyl propionate (PP)is one of the
four components of the organic solvent, and further discloses that the weight percentage of the
four components (EC:PP:DEC:PC) based on the total weight of the organic solvent. ® However,
it should be noted that the disclosure of Hong does not provide any specific weight percentage
information regarding individual organic solvent (e.g., PP) based on the total weight of the
electrolyte,nor does it provide the overall weight percentage of the entire organic solvent based
on the total weight of the electrolyte. Therefore, without such information, it is not feasible to

determine the exact weight percentage of propyl propionate (PP)as one of the components of the

5 See Hong, paragraphs [0024] and [0034].
6 See Hong, paragraph [0034].
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organic solvent based on the total weight of the electrolyte, as would be required to meet
Applicant’s claimed feature of Z.

Ohashi does not provide any information regarding the weight percentage of the trinitrile
compound (Y) and the mass percentage of the propyl propionate (Z), both based on the total weight
of the electrolyte.

Accordingly, neither Hong nor Ohashi teaches or suggests the specific weight percentage
Y of the trinitrile compound based on the total weight of the electrolyte, which is within the range
of about 0.01-10 wt%, and the specific weight percentage Z of the propyl propionate (PP)based
on the total weight of the electrolyte, which is within the range of about 5-50 wt%. Additionally,
neither of them discloses or suggests the specific relationship related to the weight percentage of
the trinitrile compound and the propyl propionate (Y and Z), as defined by about 2 wt% < (X+Y)
<about 8 wt%, about 0.1 < (X/Y) < about 6, and about 0.01 <(Y/Z) <about 0.3.

Therefore, even if the combination of Hong and Ohashi is assumed to be proper, the
combination fails to teachevery element of the claimed invention. Specifically, the combination
fails to teach the claimed:

e a first part of the current collector is provided with the single-sided coating and a
second part of the current collector is provided with the double-sided coating; and an
electrode compaction density of the electrode corresponding to the first part with the
single-sided coating is D1, and, an electrode compaction density of the electrode
corresponding to the second part with the double-sided coating is D2, wherein, about
0.8 <D1/D2 < about 1.2 (claim 1)

o wherein the electrode is a cathode, and 3.5 g/cm?® <D2 < 4.3 g/cm? (claim 2)
o wherein the electrode is an anode, and 1.2 g/cm3 <D2 < 1.8 g/cm? (claim 3)

e the electrodes comprise a first electrode and a second electrode, wherein the first
electrode comprises a first current collector and a single-sided coating; the second
electrode comprises a second current collector and a double-sided coating; and an
electrode compaction density of the firstelectrode comprising the single-sided coating
is D1, and, an electrode compaction density of the second electrode comprising the

double-sided coating is D2, wherein, about 0.8 <D1/D2 <about 1.2. (Claim 16)
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Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 65 of 273



Application No.: 17/885,920
Attorney Docket No.: 14850089COB
Interview of July 18, 2023

o wherein the first electrode is a cathode, the second electrode is a cathode, and
3.5 g/lem? <D2 <4.3 g/cm? (claim 17)
o wherein the first electrode is an anode, the second electrode is an anode, and
1.2 g/lem?<D2 < 1.8 g/lcm’(claim 18)
e aweight percentage of the trinitrile compound is Y, wherein the trinitrile compound is
one selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-

propanetrinitrile; 1,3,6-hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-

cyanoethoxy)propane; 1,2,4-tris(2-cyanoethox y)butane; 1,1,1-
tris(cyanoethoxymethylene)ethane; 1,1,1-tris(cyanoethoxymethylene)propane;  3-
methyl-1,3,5-tris(cyanoethoxy) pentane; 1,2,7-tris(cyanoethoxy)heptane; 1.2,6-

tris(cyanoethoxy)hexane;  1,2,5-tris(cyanoethoxy)pentane; and any combination
thereof (claims 1 and 16)
o wherein a weight percentage of the propyl propionate in the electrolyte (Z),
about 0.01 <(Y/Z) < about 0.3 (claims 1 and 16)
o wherein, about 2 wt% < (X+Y) < about 8 wt%, and about 0.1 < (X/Y) < about
6 (claims 1 and 16)
e Y is about 0.01-10 wt%, a weight percentage Z of the propyl propionate is about 5-50
wt% (claim 9)
Accordingly, Applicant respectfully traverses, and requests reconsideration of, the
rejections based on Hong and Ohashi, even in further view of Zhang.”
Accordingly, for at least the reasons set forth above, Applicant respectfully requests that
the §103 rejections of claims 1-3, 5-7, 9-18, and 20 be withdrawn.

7 See MPEP 2142 stating, as oneof the three "basic criteria [that] must be met” in order to establisha prina
facie case of obviousness, that "the prior art reference (or references when combined) must teach or suggest all the
claim limitations," (emphasis added). See also MPEP2143.03: "All words in a claim must be considered in judging
the patentability of thatclaimagainst thepriorart.”

15
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Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT

Application Number 17885920
Filing Date 11-Aug-2022
First Named Inventor Kefei WANG
Attorney Docket Number 14850089COB

Title of Invention

ELECTROLYTE AND ELECTROCHEMICAL DEVICE

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

[X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

NINGDE AMPEREX TECHNOLOGY LIMITED 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

18076882 filed on 12/07/2022
17990641 filedon 11/18/2022
17990626 filedon 11/18/2022
17885915 filed on 08/11/2022

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
suUCcessors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.
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The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

11522222
10833363

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicants claims the following fee status:

(O Small Entity
O Micro Entity

(® Regular Undiscounted

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 51986

(O Asoleinventor

A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

O

(O Ajointinventor; all of whom are signing this request
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Signature

/Timothy J. Maier/

Name

Timothy J. Maier

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

In re Patent Application of: NINGDE | Confirmation No.: 7924
AMPEREX TECHNOLOGY LIMITED
Art Unit: 1725
U.S. Patent Application No.: 17/885,920
Examiner: KENNETH J DOUYETTE
Filed: August 11,2022
Attorney Docket No.: 14850089COB
Title: ELECTROLYTE AND
ELECTROCHEMICAL DEVICE

AMENDMENT AND RESPONSE

Commissioner for Patents July 20, 2023
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

In response to the Office Action mailed April 20, 2023, Applicant respectfully requests
reconsideration of the Application in view of the following Amendments and Remarks.
Amendments to the Claims begin on page 2.

Remarks follow the above-mentioned amendments.
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Application No.: 17/885,920
Attorney Docket No.: 14850089COB
Response to Office Action of April 20, 2023

AMENDMENTS TO THE CLAIMS/CLAIM LIST

Please CANCEL claims 4, 8, and 19 without prejudice or disclaimer.

Please AMEND claims 1 and 16 as shown below.

The following list of claims replaces any prior listing of claims:

1. (Currently Amended) An electrochemical device, comprising:
an electrode; and
an electrolyte comprising a dinitrile compound, a trinitrile compound, and propyl
propionate; wherein,
based on a total weight of the electrolyte, a weight percentage of the dinitrile
compound is X, and a weight percentage of the trinitrile compound is Y; wherein,
about 2 wt% < (X+Y) < about-H-w+% 8 wt%, and
about 0.1 <(X/Y) <about [[8]]6; wherein,
the electrode comprises a current collector, a single-sided coating and a
double-sided coating;
a first part of the current collector is provided with the single-sided
coating and a second part of the current collector is provided with the
double-sided coating; and

an electrode compaction density of the electrode corresponding to

the first part with the single-sided coating is D1, and, an electrode

compaction density of the electrode corresponding to the second part with
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Application No.: 17/885,920
Attorney Docket No.: 14850089COB
Response to Office Action of April 20, 2023

the double-sided coating is D2, wherein, about 0.8 <D1/D2 < about 1.2;

wherein based on the total weight of the electrolyte, a weight percentage of

the propyl propionate is Z; wherein,

about 0.01 <(Y/Z) <about 0.3;

wherein the trinitrile compound is one selected from the group consisting

of 1.3.5-pentanetricarbonitrile; 1.2.3-propanetrinitrile; 1.3.6-hexanetricarbonitrile;

1.2.6-hexanetricarbonitrile; 1,2.3-tris(2-cyanoethox ane; 1.2.4-tris(2-

cyanoethoxy)butane; 1,1.1-tris(cyanoethoxymethylene)ethane; 1.1,1-

tris(cyanoethoxymethylene)propane; 3-methyl-1.3.5-tris(cyanoethoxy)pentane;

1.2.7-tris(cyanoethoxy)heptane: 1.2.6-tris(cyanoethoxy)hexane; 1.2.5-

tris(cyanoethoxy)pentane; and any combination thereof.

(Original) The electrochemical device according to Claim 1, wherein the electrode is a

cathode, and 3.5 g/cm® < D2 <4.3 g/cm?.

(Original) The electrochemical device according to Claim 1, wherein the electrode is an

anode, and 1.2 g/cm®< D2 < 1.8 g/cm?.

(Canceled)

(Original) The electrochemical device according to Claim 1, wherein the dinitrile

compound further comprises a compound of Formula (4):
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Application No.: 17/885,920
Attorney Docket No.: 14850089COB
Response to Office Action of April 20, 2023
CN-Ri-CN “;
where R; selected from an alkylene group having 1-5 carbon atoms or an alkenylene

group having 2-5 carbon atoms.

(Original) The electrochemical device according to Claim 1, wherein the dinitrile
compound is one selected from the group consisting of butanedinitrile, glutaronitrile,
adiponitrile,  1,5-dicyanopentane, 1,6-dicyanohexane, 1,7-dicyanoheptane, 1.8-
dicyanooctane, 1,9-dicyanononane, 1,10-dicyanodecane, 1,12-dicyanododecane,
tetramethylbutanedinitrile, 2-methylglutaronitrile, 2.4-dimethylglutaronitrile, 2,2,4.4-
tetramethylglutaronitrile, 1,4-dicyanopentane, 2,6-dicyanoheptane, 2,7-dicyanooctane,
2,8-dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 1,4-
dicyanobenzene, 3,5-dioxa-pimelonitrile, 1,4-bis(cyanoethoxy)butane, ethylene glycol
bis(2-cyanoethyl)ether, diethylene glycol bis(2-cyanoethyl)ether, triethylene glycol bis(2-
cyanoethyl)ether, tetracthylene  glycol  bis(2-cyanoethylether, 3.6,9,12,15,18-
hexaoxaeicosanoic dinitrile, 1,3-bis(2-cyanoethoxy)propane, 1,4-bis(2-
cyanoethoxy)butane, 1,5-bis(2-cyanoethoxy)pentane,  ethylene  glycol  bis(4-
cyanobutyl)ether, 1,4-dicyano-2-butene, 1,4-dicyano-2-methyl-2-butene, 1,4-dicyano-2-
ethyl-2-butene, 1,4-dicyano-2,3-dimethyl-2-butene, 1,4-dicyano-2,3-diethyl-2-butene,
1,6-dicyano-3-hexene, 1,6-dicyano-2-methyl-3-hexene, 1,6-dicyano-2-methyl-5-methyl-

3-hexene, and any combination thereof.

(Original) The electrochemical device according to Claim 1, wherein the trinitrile
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Application No.: 17/885,920
Attorney Docket No.: 14850089COB
Response to Office Action of April 20, 2023
compound comprises a compound of Formula (6)
CN-(CH2)x-CH{(CH2)y-CN}-(CH2).-CN (6);

Formula (7)

Xs D
or a combination thereof,
where in Formula (6), X, y, and z represent an integer from 0 to 5, and X, y, and z
are not 0 at the same time; and
in Formula (7), Rs represents hydrogen or an alkyl group having 1-5 carbon atoms,
Re, R7 and Rg are each independently an alkylene group having 1-5 carbon atoms, and X4,
Xs and X are each independently -Ro-CN, in which Rg represents an alkylene group having

1-5 carbon atoms.

8. (Canceled)

9. (Original) The electrochemical device according to Claim 1, wherein X is about 0.01-10
wt%, Y is about 0.01-10 wt%, and a weight percentage Z of the propyl propionate is about

5-50 wt%.

10. (Original) The electrochemical device according to Claim 1, wherein the electrolyte further
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Application No.: 17/885,920
Attorney Docket No.: 14850089COB
Response to Office Action of April 20, 2023
comprising a fluoroether comprising at least one of the compounds of Formula (8),
Formula (9), Formula (10) or Formula (11):
Rf1-O - Rf2 (8);
RfI-O-R ©)
Rf1-O —-(R'-O)»— Rf2 (10); and
Rf1-O -(R'-0)— R (11);
wherein Formulae (8), (9), (10), and (11), Rf1 and Rf2 are each independently a
linear or branched Ci to Ci2 fluoroalkyl group having at least one hydrogen atom
substituted with fluoro, R is a linear or branched C; to C12 alkyl group, and R' is a linear or

branched C; to Cs alkylene group, and n is an integer from 1 to 5.

(Original) The electrochemical device according to Claim 9, wherein Rf1 or Rf2 is each
independently a fluoroalkyl group selected from the group consisting of HCF»-, CFs-,
HCF,CF:-, CH3CF,-, CF;CH»-, CF;CFo-, (CF3)2,CH-, HCF,CF,CH»-, CF3CH2CHa-,
HCFCFCF.CHz-, HCF>CF>CF2CF>CH»-, CF3;CF2CHa»-, CF;CFHCF:CHa-,

HCF2CF(CF3)CHz-, and CF3CF2CH2CHz-.

(Original) The electrochemical device according to Claim 9, wherein the fluoroether is one
selected from the group consisting of HCF>CF.CH>OCF.CF:H,
(CF3)2CFCEF(CF2CF5)(OCH3), CF;CHFCF.CH(CH3)OCF.CHFCF3,
HCFCE:CHOCFCF.CFCF:H, HCFCF2OCH:CF;, HCF.CF2OCH>CH>OCF:CF:H,

HCF.CF>OCH,>CH>CH,OCF.CF:H, HCF>CF.CH>OCF2CF.CF:H,
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13.

14.

15.

16.

Application No.: 17/885,920

Attorney Docket No.: 14850089COB

Response to Office Action of April 20, 2023

HCF>CF>OCH>CH>0OCF>CF>CF:H, HCF>CF,OCH>CH>CH>OCF.CF>CF>H,
CH;OCH2CH,OCH2CHoF, CH3OCH2CH>OCH2CF3, CH3OCH>CH(CH3)OCH2CH2F,
CH30CHCH(CH3)OCH-CFs3, FCH>CH,OCH.CH>OCH>CH,F,

FCH>CH>OCH>CH(CH3)OCH>CH_F, CF3CH20O(CH2CH20).CH2CF3,

CF;CH>OCH>CH(CH3)OCH2CF3, and any combination thereof.

(Original) The electrochemical device according to Claim 1, wherein the electrolyte further
comprising a cyclic phosphonic anhydride, based on the total weight of the electrolyte, a

content of cyclic phosphonic anhydride is about 0.01-10 wt%.

(Original) The electrochemical device according to Claim 1, wherein the electrolyte further
comprising one selected from a group consisting of: a cyclic carbonate ester having a
carbon-carbon double bond, a fluorinated chain carbonate ester, a fluorinated cyclic
carbonate ester, a compound having a sulfur-oxygen double bond, and any combination

thereof.

(Original) The electrochemical device according to Claim 1, wherein the electrolyte further
comprising a cyclic carboxylate ester, including y-butyrolactone or y-valerolactone or a

combination thereof.

(Currently Amended) An electrochemical device, comprising:

electrodes; and
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an electrolyte comprising a dinitrile compound, a trinitrile compound, and propyl
propionate; wherein,
based on a total weight of the electrolyte, a weight percentage of the dinitrile
compound is X, and a weight percentage of the trinitrile compound is Y; wherein,
about 2 wt% < (X+Y) < about-H-w+% 8 wt%, and
about 0.1 <(X/Y) <about [[8]]6; wherein,
the electrodes comprise a first electrode and a second electrode, wherein
the first electrode comprises a first current collector and a single-
sided coating;
the second electrode comprises a second current collector and a

double-sided coating; and

an electrode compaction density of the first electrode comprising the single-sided

coating is D1, and, an electrode compaction density of the second electrode
comprising the double-sided coating is D2, wherein, about 0.8 <D1/D2 <about 1.2;

wherein based on the total weight of the electrolyte, a weight percentage of

the propyl propionate is Z; wherein,

about 0.01 <(Y/Z) <about 0.3;

wherein the trinitrile compound is one selected from the group consisting of

1.3.5-pentanetricarbonitrile; 1.2,.3-propanetrinitrile; 1,3.6-hexanetricarbonitrile;

1.2.6-hexanetricarbonitrile; 1.2.3-tris(2-cyanoethoxy)propane; 1,2.4-tris(2-

cyanoethoxy)butane: 1.1.1-tris(cyanoethoxymethylene)ethane; 1.1.1-

tris(cyanoethoxymethylene)propane: 3-methyl-1,3.5-tris(cyanoethoxy)pentane;
8
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1.2.7-tris(cyanoethoxy)heptane; 1.2.6-tris(cyanoethoxy)hexane; 1.2.5-

tris(cyanoethoxy)pentane; and any combination thereof.

(Original) The electrochemical device according to Claim 16, wherein the first electrode is

a cathode, the second electrode is a cathode, and 3.5 g/cm?® < D2 <4.3 g/cm’.

(Original) The electrochemical device according to Claim 16, wherein the first electrode is

an anode, the second electrode is an anode, and 1.2 g/cm3 <D2<1.8 g/cmS.

(Canceled)

(Original) The electrochemical device according to Claim 16, wherein the dinitrile
compound is one selected from the group consisting of butanedinitrile, glutaronitrile,
adiponitrile,  1,5-dicyanopentane, 1,6-dicyanohexane, 1,7-dicyanoheptane, 1,8-
dicyanooctane, 1,9-dicyanononane, 1,10-dicyanodecane, 1,12-dicyanododecane,
tetramethylbutanedinitrile, 2-methylglutaronitrile, 2.4-dimethylglutaronitrile, 2,2,4.4-
tetramethylglutaronitrile, 1,4-dicyanopentane, 2,6-dicyanoheptane, 2,7-dicyanooctane,
2,8-dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3-dicyanobenzene, 1,4-
dicyanobenzene, 3,5-dioxa-pimelonitrile, 1,4-bis(cyanoethoxy)butane, ethylene glycol
bis(2-cyanoethyl)ether, diethylene glycol bis(2-cyanoethyl)ether, triethylene glycol bis(2-
cyanoethyl)ether,  tetracthylene  glycol  bis(2-cyanoethyl)ether,  3,6,9,12,15,18-

hexaoxaeicosanoic dinitrile, 1,3-bis(2-cyanoethoxy)propane, 1,4-bis(2-
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cyanoethoxy)butane,  1,5-bis(2-cyanoethoxy)pentane,  ethylene  glycol  bis(4-
cyanobutyl)ether, 1,4-dicyano-2-butene, 1,4-dicyano-2-methyl-2-butene, 1,4-dicyano-2-
ethyl-2-butene, 1,4-dicyano-2,3-dimethyl-2-butene, 1,4-dicyano-2,3-diethyl-2-butene,
1,6-dicyano-3-hexene, 1,6-dicyano-2-methyl-3-hexene, 1,6-dicyano-2-methyl-5-methyl-

3-hexene, and any combination thereof.

10
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REMARKS

Favorable reconsideration of this Application, in light of the following discussion, is
respectfully requested. Claims 1-20 were originally presented. Claims 1 and 16 have been
amended, and no new claims have been added. Claims 4, 8, and 19 have been canceled without
prejudice or disclaimer. Accordingly, claims 1-3, 5-7, 9-18, and 20 are pending in the present
Application. Applicant submits that upon entry of the present Response, claims 1-3, 5-7, 9-18,
and 20 are in condition for allowance. Moreover, the Applicant submits that no new matter has

been introduced by the foregoing amendments.

Examiner Interview
First, Applicant wishes to thank the Examiner for the courtesy of an interview granted to
Applicant's representatives on July 18, 2023, at which time the outstanding issues in this case were
discussed. Amendments similar to those attached and arguments similar to the ones developed
hereinafter were presented and the Examiner indicated that in light of the amendments, he would

reconsider the outstanding grounds for rejection upon formal submission of a response.

Double Patenting

In the outstanding Office Action, claims 1-4 and 16-18 stand rejected under the judicially
created doctrine of non-statutory double patenting as being unpatentable over claims 13-16 of U.S.
Patent No. 10,833,363.

In the outstanding Office Action, claims 1-4 and 16-19 stand rejected under the judicially
created doctrine of non-statutory double patenting as being unpatentable over claims 12-15 of U.S.
Patent No. 11,522,222.

In the outstanding Office Action, claims 1-20 stand rejected under the judicially created
doctrine of non-statutory double patenting as being unpatentable over claims 1-30 of copending
Application No. 18/076,882.

In the outstanding Office Action, claims 1-20 stand rejected under the judicially created
doctrine of non-statutory double patenting as being unpatentable over claims 1-19 of copending

Application No. 17/885,915.

11
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In the outstanding Office Action, claims 1-20 stand rejected under the judicially created
doctrine of non-statutory double patenting as being unpatentable over claims 1-44 of copending
Application No. 17/990,626.

In the outstanding Office Action, claims 1-20 stand rejected under the judicially created
doctrine of non-statutory double patenting as being unpatentable over claims 1-4 of copending
Application No. 17/990,641.

With this correspondence, Applicant has submitted a terminal disclaimer to overcome these
rejections. Accordingly, Applicant respectfully requests the withdrawal of this double patenting
rejection of claims 1-3, 5-7, 9-18, and 20.

Applicant notes that “[t]he filing of a terminal disclaimer to obviate a rejection based on
nonstatutory double patenting is not an admission of the propriety of the rejection [because] the
filing of a terminal disclaimer simply serves the statutory function of removing the rejection of
double patenting, and raises neither a presumption nor estoppels on the merits of the rejection”
(MPEP §804.02.11, citations omitted). Hence, the terminal disclaimer included with this reply
serves the statutory function of removing the double patenting rejection without raising a

presumption or estoppels on the merits of the rejection.

Rejections under 35 U.S.C. §103
In the outstanding Office Action, claims 1-12 and 14-20 stand rejected under 35 U.S.C. §

103 as unpatentable over CN 106848381 to Hong et al. (“Hong”) in view of U.S. Patent
Application Publication No. 2017/0324116, applied for by Ohashi.

In the outstanding Office Action, claim 11 stands rejected under 35 U.S.C. § 103 as
unpatentable over Hong in view of Ohashi as applied to claim 1, and further in view of U.S. Patent
Application Publication No. 2017/0317385, applied for by Zhang et al. (“Zhang”).

Addressing now the rejection of claims 1 and 16 under 35 U.S.C. § 103 as unpatentable
over Hong in view of Ohashi, this rejection is respectfully traversed. Claims 1 and 16 have been
amended to overcome the rejection under 35 U.S.C. § 103. Specifically, claims 1 and 16 are
amended to specify that “about 2 wt% < (X+Y) < about 8 wt%, and about 0.1 < (X/Y) < about
6”, which can find support in paragraph [0038] of the present published specification. Furthermore,

claims 1 and 16 now incorporate the features from claims 4 and 8. Accordingly, claims 4, 8, and

12

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 88 of 273



Application No.: 17/885,920
Attorney Docket No.: 14850089COB
Response to Office Action of April 20, 2023

19 are canceled to avoid duplication. To further clarify the invention, the definitions of D1 and D2
in claims 1 and 16 have been respectively amended as follows:

--an electrode compaction density of the electrode corresponding to the first part with the

single-sided coating is D1, and, an electrode compaction density of the electrode corresponding to

the second part with the double-sided coating is D2 -- (claim 1), and

-- an electrode compaction density of the first electrode comprising the single-sided coating

is D1, and, an electrode compaction density of the second electrode comprising the double-sided

coating is D2-- (claim 16).

The combination of Hong and Ohashi, however, fails to teach or suggest Applicant's

claimed electrochemical device, as next discussed.

(1) Neither Hong nor Ohashi discloses the following features with respect to the D1 and

D2:

® a first part of the current collector is provided with the single-sided coating and a
second part of the current collector is provided with the double-sided coating; and an
electrode compaction density of the electrode corresponding to the first part with the
single-sided coating is D1, and, an electrode compaction density of the electrode
corresponding to the second part with the double-sided coating is D2, wherein, about
0.8 <D1/D2 <about 1.2 (claim 1)

o wherein the electrode is a cathode, and 3.5 g/em®< D2 < 4.3 g/cm® (claim 2)
o wherein the electrode is an anode, and 1.2 g/cm?® < D2 < 1.8 g/cm? (claim 3)

e the electrodes comprise a first electrode and a second electrode, wherein the first
electrode comprises a first current collector and a single-sided coating; the second
electrode comprises a second current collector and a double-sided coating; and an
electrode compaction density of the first electrode comprising the single-sided coating
is D1, and, an electrode compaction density of the second electrode comprising the
double-sided coating is D2, wherein, about 0.8 <D1/D2 < about 1.2. (Claim 16)

o wherein the first electrode is a cathode, the second electrode is a cathode, and

3.5 g/lem® < D2 <4.3 g/cm? (claim 17)

13
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o wherein the first electrode is an anode, the second electrode is an anode, and
1.2 g/em® < D2 < 1.8 g/cm’(claim 18)

Specifically, Applicant respectfully notes that neither Hong nor Ohashi disclose or suggest
the configuration where a first part of the current collector is coated on a single side, while a second
part of the current collector is coated on both sides. In contrast, Hong discloses electrodes formed
by applying active material coating to both sides of the current collector,! while Ohashi discloses
electrodes formed by applying active material coating to only one side of the current collector?.
Accordingly, and as acknowledged by the outstanding Office Action,®> Hong fails to teach or
suggest the claimed density ranges pertaining to D1 and D2. Furthermore, the electrode density of
1.3 g/lem?® or 4.2 g/cm?, as taught by Ohashi, specifically relates to the compaction density of an
electrode with a single-sided coating and does not correspond to an electrode compaction density
of the electrode corresponding to the second part with the double-sided coating or an electrode
compaction density of the second electrode comprising the double-sided coating, as would be
required to meet Applicant’s claimed feature of D2.

Therefore, neither Hong nor Ohashi discloses or suggests an electrode compaction density
of the first electrode comprising the single-sided coating or an electrode compaction density of the
electrode corresponding to the first part with the single-sided coating (D1), and an electrode
compaction density of the second electrode comprising the double-sided coating or an electrode
compaction density of the electrode corresponding to the second part with the double-sided coating
(D2). Accordingly, neither of them provides any information or suggestion regarding the specific
ranges: 0.8 <D1/D2 <about 1.2 as recited in claims 1 and 16, 3.5 g/lcm> <D2 < 4.3 g/cm? as recited
in claims 2 and 17, and 1.2 g/lem?< D2 < 1.8 g/cm? as recited in claims 3 and 18.

(2) Additionally, neither Hong nor Ohashi teaches or suggests the following features
related to the weight percentages of the trinitrile compound and the propyl propionate.

® a weight percentage of the trinitrile compound is Y, wherein the trinitrile compound is

one selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-

propanetrinitrile; 1,3,6-hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-

1 See Hong, paragraphs [0027]-[0028].
2 See Ohashi, paragraphs [0240]-[0241].
3 See outstanding Office Action at page 3, lines 21-23.
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cyanoethoxy)propane; 1,2,4-tris(2-cyanoethoxy)butane; 1,1,1-
tris(cyanoethoxymethylene)ethane; 1.1,1-tris(cyanoethoxymethylene)propane; 3-
methyl-1,3,5-tris(cyanoethoxy)pentane; 1,2,7-tris(cyanoethoxy)heptane; 1,2,6-
tris(cyanoethoxy)hexane; 1,2,5-tris(cyanoethoxy)pentane; and any combination
thereof (claims 1 and 16)
o wherein a weight percentage of the propyl propionate in the electrolyte (Z),
about 0.01 <(Y/Z) <about 0.3 (claims 1 and 16)
o wherein, about 2 wt% < (X+Y) < about 8 wt%, and about 0.1 < (X/Y) < about
6 (claims 1 and 16)
® Y is about 0.01-10 wt%, a weight percentage Z of the propyl propionate is about 5-50
wt% (claim 9)

The outstanding Office Action rejects Applicant's claims 4, 9, and 19 based on the
proposition that modified Hong discloses the above feature related to the weight percentages of
the trinitrile compound and the propyl propionate (i.e., Y and Z).* Applicant respectfully submits,
however, that Hong, even in view of Ohashi, fails to disclose the above feature related to the weight
percentages Y and Z, as next discussed.

The outstanding Office Action relies on EMB 2, 18, and 25 at paragraphs [0034]-[0035]
of Hong. However, in EMB 2, 18, and 25, the electrolytes do not include the trinitrile compound
selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-propanetrinitrile; 1,3,6-
hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-cyanoethoxy)propane; 1,2,4-tris(2-
cyanoethoxy)butane; 1,1,1-tris(cyanoethoxymethylene)ethane; 1,1,1-
tris(cyanoethoxymethylene)propane; 3-methyl-1,3,5-tris(cyanoethoxy)pentane; 1,2,7-
tris(cyanoethoxy)heptane; 1,2,6-tris(cyanoethoxy)hexane; 1,2,5-tris(cyanoethoxy)pentane; and
any combination thereof, as would be required to meet Applicant’s claimed feature. In contrast,
EMB 2, 18, and 25 disclose electrolytes containing compound II; and Ils as the trinitrile
compound, ° which are not included within the Markush group specified in claims 1 and 16.

Accordingly, it should be noted that the weight percentage of the trinitrile compound in the

*See outstanding Office Action at page 4, lines 12-14, and page 5, lines 1-4.
3 See Hong, paragraphs [0024] and [0034].
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electrolytes disclosed in EMB 2, 18, and 25 does not correspond to the weight percentage of the
trinitrile compound selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-
propanetrinitrile; 1,3,6-hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-
cyanoethoxy)propane; 1,2.4-tris(2-cyanoethoxy)butane; 1,1,1-tris(cyanoethoxymethylene)ethane;
1,1,1-tris(cyanoethoxymethylene)propane;  3-methyl-1,3,5-tris(cyanoethoxy)pentane;  1,2,7-
tris(cyanoethoxy)heptane; 1,2,6-tris(cyanoethoxy)hexane; 1,2,5-tris(cyanoethoxy)pentane; and
any combination thereof, as would be required to meet Applicant’s claimed feature of Y.

Furthermore, in EMB 2, 18, and 25, Hong discloses propyl propionate (PP) is one of the
four components of the organic solvent, and further discloses that the weight percentage of the
four components (EC:PP:DEC:PC) based on the total weight of the organic solvent.® However,
it should be noted that the disclosure of Hong does not provide any specific weight percentage
information regarding individual organic solvent (e.g., PP) based on the total weight of the
electrolyte, nor does it provide the overall weight percentage of the entire organic solvent based
on the total weight of the electrolyte. Therefore, without such information, it is not feasible to
determine the exact weight percentage of propyl propionate (PP) as one of the components of the
organic solvent based on the total weight of the electrolyte, as would be required to meet
Applicant’s claimed feature of Z.

Ohashi does not provide any information regarding the weight percentage of the trinitrile
compound (Y) and the mass percentage of the propyl propionate (Z), both based on the total weight
of the electrolyte.

Accordingly, neither Hong nor Ohashi teaches or suggests the specific weight percentage
Y of the trinitrile compound based on the total weight of the electrolyte, which is within the range
of about 0.01-10 wt%, and the specific weight percentage Z of the propyl propionate (PP) based
on the total weight of the electrolyte, which is within the range of about 5-50 wt%. Additionally,
neither of them discloses or suggests the specific relationship related to the weight percentage of
the trinitrile compound and the propyl propionate (Y and Z), as defined by about 2 wt% < (X+Y)
< about 8 wt%, about 0.1 < (X/Y) < about 6, and about 0.01 <(Y/Z) <about 0.3.

6 See Hong, paragraph [0034].
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Therefore, even if the combination of Hong and Ohashi is assumed to be proper, the
combination fails to teach every element of the claimed invention. Specifically, the combination
fails to teach the claimed:

e a first part of the current collector is provided with the single-sided coating and a
second part of the current collector is provided with the double-sided coating; and an
electrode compaction density of the electrode corresponding to the first part with the
single-sided coating is D1, and, an electrode compaction density of the electrode
corresponding to the second part with the double-sided coating is D2, wherein, about
0.8 <D1/D2 < about 1.2 (claim 1)

o wherein the electrode is a cathode, and 3.5 g/em®< D2 < 4.3 g/cm® (claim 2)
o wherein the electrode is an anode, and 1.2 g/cm® < D2 < 1.8 g/cm? (claim 3)

e the electrodes comprise a first electrode and a second electrode, wherein the first
electrode comprises a first current collector and a single-sided coating; the second
electrode comprises a second current collector and a double-sided coating; and an
electrode compaction density of the first electrode comprising the single-sided coating
is D1, and, an electrode compaction density of the second electrode comprising the
double-sided coating is D2, wherein, about 0.8 <D1/D2 < about 1.2. (Claim 16)

o wherein the first electrode is a cathode, the second electrode is a cathode, and
3.5 g/lem?® < D2 <4.3 g/cm? (claim 17)

o wherein the first electrode is an anode, the second electrode is an anode, and
1.2 g/lem?® < D2 < 1.8 g/cm?(claim 18)

® a weight percentage of the trinitrile compound is Y, wherein the trinitrile compound is
one selected from the group consisting of 1,3,5-pentanetricarbonitrile; 1,2,3-
propanetrinitrile; 1,3,6-hexanetricarbonitrile; 1,2,6-hexanetricarbonitrile; 1,2,3-tris(2-
cyanoethoxy)propane; 1,2,4-tris(2-cyanoethoxy)butane; 1,1,1-
tris(cyanoethoxymethylene)ethane; 1,1,1-tris(cyanoethoxymethylene)propane; 3-
methyl-1,3,5-tris(cyanoethoxy)pentane; 1,2,7-tris(cyanoethoxy)heptane; 1,2,6-
tris(cyanoethoxy)hexane; 1,2,5-tris(cyanoethoxy)pentane; and any combination

thereof (claims 1 and 16)
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o wherein a weight percentage of the propyl propionate in the electrolyte (Z),
about 0.01 <(Y/Z) <about 0.3 (claims 1 and 16)
o wherein, about 2 wt% < (X+Y) < about 8 wt%, and about 0.1 < (X/Y) < about
6 (claims 1 and 16)
® Y isabout 0.01-10 wt%, a weight percentage Z of the propyl propionate is about 5-50
wt% (claim 9)
Accordingly, Applicant respectfully traverses, and requests reconsideration of, this
rejection based on these patents.’
As aresult, Applicant respectfully submits that independent claims 1 and 16 and dependent
claims 2-3, 9, and 17-18 are patentable over the combination of Hong and Ohashi. As claims 5-7
and 10-15 depend from independent claim 1, claim 20 depends from independent claim 16,
Applicant respectfully submits that claims 5-7, 10-15, and 20 are likewise patentable over Hong
and Ohashi, even in further view of Zhang.
Accordingly, for at least the reasons set forth above, Applicant respectfully requests that
the §103 rejections of claims 1-3, 5-7, 9-18, and 20 be withdrawn.

7 See MPEP 2142 stating, as one of the three "basic criteria [that] must be met" in order to establish a prima
facie case of obviousness, that "the prior art reference (or references when combined) must teach or suggest all the
claim limitations,” (emphasis added). See also MPEP 2143.03: "All words in a claim must be considered in judging
the patentability of that claim against the prior art.”
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CONCLUSION

Consequently, in view of the present amendment and in light of the above discussion, the
outstanding grounds of rejection are believed to have been overcome. The Application, as
amended, is believed to be in condition of allowance. An early and favorable action to that effect
is respectfully requested.

Respectfully submitted,

/Timothy J. Maier/

Maier & Maier, PLLC Timothy J. Maier
345 South Patrick Street Attorney of Record
Alexandria, Virginia 22314 Reg. No. 51986

(703) 740-8322
Customer No. 62008

TIM/mae/LC/kcf

Attachment:
e-Terminal Disclaimer

July 20, 2023
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17/885,920 WANG etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
KENNETH J DOUYETTE 1725 Yes
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Application Papers
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Priority under 35 U.S.C. § 119
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Certified copies:

a)™ All b)(J Some** ¢)d None of the:
1.0 Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. 16/211,853.

3.0 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)).
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DETAILED ACTION

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 103
2. 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 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.
3. 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 maynotbe obtained, notwithstanding thatthe claimed
invention is not identicallydisclosed as setforth insection 102, if the differences between the
claimed invention and the priorartare such thatthe claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinaryskill inthe art to which the claimed invention pertains. Patentabilityshall notbe
negated by the mannerin which the invention was made.

4. 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.

3. Resolving the level of ordinary skill in the pertinent art.
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4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.
5. This application currently names joint inventors. In considering 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. Applicant is 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.
6. Claims 1-12 and 14-20 are rejected under 35 U.S.C. 103 as being unpatentable
over Hong et al. (CN 106848381, see English Translation) in view of Ohashi (US
2017/0324116).

Regarding claims 1-3 and 16-18, Hong et al. discloses an electrochemical device
([0001], [0029]), comprising an electrodes ([0029]), and an electrolyte ([0007]),
comprising a dinitrile compound ([0015]), a trinitrile compound ([0015]), and propyl
propionate ([0013]), wherein based on a weight of the electrolyte, a weight percentage
of the dinitrile compound is X, a weight percentage of the trinitrile compound is Y;
wherein about 2 wt% <(X+Y) < about 11 wt% ([0035], P8-9, EMB 2, 18, 25), about 0.1 <
(X7Y) < about 8 ([0035], P8-9, EMB 2, 18, 25), the electrode comprises a current
collector ([0027], [0028]) that is coated on two surfaces ([0027], [0028]) but does not
explicitly disclose one side is coated only and the cathode electrode has a density of 4.2

g/cm3 and an anode electrode has a density of 1.3 g/cm3.

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 100 of 273



Application/Control Number: 17/885,920 Page 4
Art Unit: 1725

Ohashi discloses a battery having cathode and anode electrodes formed on current
collectors coating one side ([0181], [0217], [0214], [0218]), the cathode having a density
of 4.2 g/cm3 ([0217]) and the anode having a density of 1.3 g/cm3 ([0181]). This
configuration enhances battery capacity and overall performance ([0027], [0214]-
[0218]).

Ohashi and Hong et al. are analogous since both deal in the same field of endeavor,
namely, battery electrolytes.

It would have been obvious to one of ordinary skill in the art at the time of filing to
incorporate the cathode and anode of Hong et al. as having the coating and density

disclosed by Ohashi to enhance battery capacity and overall performance.

Regarding claims 4 and 19, modified Hong et al. discloses all of the claim limitations
as set forth above and also discloses a weight percentage of the propyl propionate is Z,

and about 0.1 < (Y/Z) < about 0.3 ([0035], P8-9, EMB 2, 18, 25).

Regarding claims 5, 6 and 20, modified Hong et al. discloses all of the claim
limitations as set forth above and also discloses the dinitrile compound is adiponitrile

([0015)).

Regarding claims 7 and 8, modified Hong et al. discloses all of the claim limitations
as set forth above and also discloses the trinitrile compound is 1,3,6-hexane

tricarbonitrile ([0015]).
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Regarding claim 9, modified Hong et al. discloses all of the claim limitations as set
forth above and also discloses X is about 0.01 — 10 wt% ([0034]-[0035], P8-9), Y is
about 0.01 — 10 wit% ([0034]-[0035], P8-9), and a weight percentage Z of the propyl

propionate is about 5-50 wt% ([0034]-[0035], P8-9).

Regarding claims 10-12, modified Hong et al. discloses all of the claim limitations as
set forth above but does not explicitly disclose the electrolyte further comprises 1,1,2,2-
tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether.

Ohashi discloses an electrolyte ([0002]) a dinitrile compound ([0070]-[0071]), a
trinitrile compound ([0070]-[0071]), and propyl propionate ([0134]) and a fluoroether
comprising 1,1,2,2-tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether ([0136]). This
configuration enhances battery performance at high temperatures and enhances cycle
characteristics ([0027]).

It would have been obvious to one of ordinary skill in the art at the time of filing to
incorporate the 1,1,2,2-tetrafluoroethyl-2,2,3,3-tetrafluoropropyl ether disclosed by
Ohashi into the electrolyte of Hong et al. to enhance high temperature performance and

cycle characteristics of the battery.

Regarding claim 14, modified Hong et al. discloses all of the claim limitations as set

forth above and also discloses FEC ([0034]-[0035], P8-9).

Regarding claim 15, modified Hong et al. discloses all of the claim limitations as set

forth above and also discloses y-butyrolacetone ([0013]).
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7. Claim 11 is rejected under 35 U.S.C. 103 as being unpatentable over Hong et al.
(CN 106848381, see English Translation) in view of Ohashi (US 2017/0324116) as
applied to claim 1 above, and further in view of Zhang et al. (US 2017/0317385).

Regarding claim 11, Hong et al. discloses all of the claim limitations as set forth
above but does not explicitly disclose a cyclic phosphonic anhydride at 0.01 — 10 wi%.

Zhang et al. discloses a battery ([0008]) including an electrolyte ([0008]) comprising
a cyclic phosphonic anhydride ([0043]) at 0.05 — 10 wt% ([0089]). Adding these
compounds enhances battery stability and cycle life ([0090], [0101], [0103], [0114],
[0115]).

Zhang et al. and Hong et al. are analogous since both deal in the same field of
endeavor, namely, battery electrolytes.

It would have been obvious to one of ordinary skill in the art at the time of filing to
incorporate the amount of cyclic phosphonic anhydride disclosed by Zhang et al. into
the electrolyte of Ohashi to enhance battery stability and cycle life, thereby enhancing

overall battery performance.

Double Patenting
8. 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 of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double

patenting rejection is appropriate where the conflicting claims are not identical, but at
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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.g., Inre Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
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 first inventor to file
provisions of the AIA 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 USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIN25, or PTO/AIAN26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets

all requirements is auto-processed and approved immediately upon submission. For
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more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info- .jsp.

9. Claims 1-4 and 16-18 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 13-16 of U.S. Patent No. US 10,833,363.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the claims of the ‘363 patent anticipate the instant claims. Further
regarding the ranges / ratios of the individual compounds relative to each other, it would
have been obvious to one of ordinary skill in the art at the time of invention to have
selected the overlapping portion of the ranges disclosed by the reference because
selection of overlapping portion of ranges has been held to be a prima facie case of

obviousness. In re Malagari, 182 USPQ 549.

10.  Claims 1-4 and 16-19 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 12-15 of U.S. Patent No. US 11,522,222.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the claims of the ‘222 patent anticipate the instant claims. Further
regarding the ranges / ratios of the individual compounds relative to each other, it would
have been obvious to one of ordinary skill in the art at the time of invention to have
selected the overlapping portion of the ranges disclosed by the reference because
selection of overlapping portion of ranges has been held to be a prima facie case of

obviousness. In re Malagari, 182 USPQ 549.
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11.  Claims 1-20 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-30 of copending Application No.
18/076,882 (reference application). Although the claims at issue are not identical, they
are not patentably distinct from each other because the claims of the ‘882 patent
application anticipate the instant claims. Further regarding the ranges / ratios of the
individual compounds relative to each other, it would have been obvious to one of
ordinary skill in the art at the time of invention to have selected the overlapping portion
of the ranges disclosed by the reference because selection of overlapping portion of
ranges has been held to be a prima facie case of obviousness. In re Malagari, 182
USPQ 549.

This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

12.  Claims 1-20 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-19 of copending Application No.
17/885,915 (reference application). Although the claims at issue are not identical, they
are not patentably distinct from each other because the claims of the ‘915 patent
application anticipate the instant claims. Further regarding the ranges / ratios of the
individual compounds relative to each other, it would have been obvious to one of
ordinary skill in the art at the time of invention to have selected the overlapping portion
of the ranges disclosed by the reference because selection of overlapping portion of
ranges has been held to be a prima facie case of obviousness. In re Malagari, 182

USPQ 549.
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This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

13.  Claims 1-20 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-44 of copending Application No.
17/990,626 (reference application). Although the claims at issue are not identical, they
are not patentably distinct from each other because the claims of the ‘626 patent
application anticipate the instant claims. Further regarding the ranges / ratios of the
individual compounds relative to each other, it would have been obvious to one of
ordinary skill in the art at the time of invention to have selected the overlapping portion
of the ranges disclosed by the reference because selection of overlapping portion of
ranges has been held to be a prima facie case of obviousness. In re Malagari, 182
USPQ 549.

This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

14.  Claims 1-20 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-4 of copending Application No.
17/990,641 (reference application). Although the claims at issue are not identical, they
are not patentably distinct from each other because the claims of the ‘641 patent
application anticipate the instant claims. Further regarding the ranges / ratios of the
individual compounds relative to each other, it would have been obvious to one of

ordinary skill in the art at the time of invention to have selected the overlapping portion
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of the ranges disclosed by the reference because selection of overlapping portion of
ranges has been held to be a prima facie case of obviousness. In re Malagari, 182
USPQ 549.

This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

Conclusion
15.  The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure:

Li (US 2015/0140446) discloses in Fig 1, a battery ([0001]) including an electrolyte
comprising a mix of organic compounds including dinitriles and propyl propionate in

distinct ratios within the electrolyte ([0025]-[0027]).

16.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KENNETH J DOUYETTE whose telephone number is
(5671)270-1212. The examiner can normally be reached Monday - Friday 8A - 4P EST.
Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Basia Ridley can be reached 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 from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/KENNETH J DOUYETTE/
Primary Examiner, Art Unit 1725
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Abstract of CN108848381 (A}

The inveniion balongs o the fisld of lithium secondary batleries, and discloses an
slecirolvie solution and a {thium secondary batlery containing the sisctrolyts solution.
The slectrolvte solution comprises an elecirolyie, an organic solvent, additives and a
functional compound, wherein the functional compound comprises at least ong of
rieyanophosphite compounds and tricvanophosphate compounds, The
fricvanophosphits compounds or royvanophosphats compounds contained in the
slectrobyie solution can form a film on the surface of the positive and negative
glectrodes, and can be complexed with metal ions o prevent the positive slectrode
matal lons from dissolving info the slectrolyte solution and from deposiling on the
nagative slactrode, thereby achisving the sffect of stabilizing the positive elecirode
structure and improving the negative slectrode SE film, and enhancing the oycle
performance and high-tempesrature propsriies of the lithium secondary batlery. The
functional compound can lower the film forming resisiance in the low-lemperalure
agnvironment and improve the problem of lithium precipilation duwring low-lemperature
charging.

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 113 of 273



A
in

106848381

CN

(19)ydhiE A B S HEE RN E
(12) ZBHERIEIE

i
i
=3
0 oJe
B
<
ot
T
<
&
s

(21)ENRES 201710029575.%
(22)ERIEE 2017.01.16
(71)EIFA
Hatk 5
S F T EREEsE
(72)ZRRA i Rakz Rk
(74) S PHCTEEA TN
R4 44245
I8 A Pl B
(31 int.Gl.
HOMH 10/0525(2010.01)
HOTH 10/056(2010.01)
HOTH 1070569 5010.01)
HOTH 10/0567(2010.01)

BHR G ERL 2 #
ahT

SRS

R IR L A et

(54) 87 %

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 114 of 273



CN 106848381 A W ®M E XK # 11

il
/TJ‘\«H’H t Wik =

v L(}’W

IR, Hoy ﬁL/ T ke
S R 2 :
%’fJ(A'{’U SR E R T K (D) tllji '\f I/‘

O
ON—R;;—0—P—0—R, ~CN

{

{3 ()

KAPRH\RLZ\QLS Ror Ren Reafh (1 4k ‘iJLLL:](,i V(,aFﬁjk‘iﬁﬁ;iﬁQ%’"’”ﬂﬁj}%;Q
) : TR AE LR RE

TH
i
d}

SAEAE T Bl e kS VA A

1,% GEN

-'f’:,vi‘t(f/?’r‘,i?ﬁ%‘f}fi? W (R s R AR, RSB AE AT T BB R LI PPsL LI BF.,
LiS0sCF . LiBOB.\LiDEOB, LiTFSL LiFSL LiPOsFo 15/

BRI ER | BT i — R s 39

FMC.GBL.MALEA.PA.BAMP .EP PP BP MB.ER.P

6. AR 48 AR g ab‘hmf """"" fmﬁt@

EAE T A AT LA

bic

WA

PAMP.EP.PP.TRHA

SRS RS T B
G HE  ONGADNG PN HTON G DENE ., T
KRR R 'F*WW

GIEAR B
*JJLWm Iﬂf
OB R
AL B L AR

MEARL J*DJ

EiAy ,ﬁl’ *“Z }_i N

S

S TR R

v.—n—r"h)ﬂ J}IL{“&I )7?

SRR A

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 115 of 273



CN 106848381 A Wt Eﬁ ‘—'lb? 1/G 0

2N

HARG

00T AR RTE KA
it
BRI

{noo2]

LRAE

(00051 AR I AT AR UL
ELEE 5 7
lovos] AL BB, T AT

{0007]
AL

—FPE R B S TR R AR TR

SR TR HLPEE

/ﬁ*,fj

Ean i

3

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 116 of 273



ON 106848381 A WO B 2/9 3
§u“CN
O

|
CN—R;y—O0—P—0—R;~CN

AN
i
St

{0008] Roy—CN

0 3 s
oeos] R, Rlz‘RAsz hbzzmp"“«}_i/}, 7 H Imj(l \C';F"‘jijn)
fooia] Mﬁ £ ]
FT?T”WFQE
LO% R,
SRR 2% 5%,
ool Jridr e
(LiSUaCHs) VA
LATFST) W
{00123 {
foo1z3] ] é
5 (DEC) BRI W 72, ’“m) -
(PA) L ¢ ;EETQ 5 (BA)Y TR F S OP) o
BBy TR 2B BB LT i
{0014] y 5
{o015]

TR ==
~10% ,eqfw

.

g W f}J ik, ﬁ’}f{‘ ffﬂrfw?‘

B (LiPFe) UG48 (LiBFy =8
BTG (LibFoR) W H

{0(} &1

E tﬁé 'Ii
mmm%ﬁﬁ
FrAS T AT RN 308 iR
.4
{09177
fOO?S]

al: : 2 A I 7l = {4 L 9aR F
J{‘ 5 ST s U ALY %‘i L L)'—! X
e g, - f

Yy AN T K
1A ..n’@u rﬂ?é &= H V)

2 v_(—; 1
iy LR

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 117 of 273



CN 106848381 A 1‘5\?«: Eﬁ '—'lb’ 3/9 0

mo f;]
[0020] .
PR RS
{0o21]
{0o22]

i, o
NPy CHy 0 s s T Oy CFy—ON

B auy Y Las
-:“ Vil £¥

NO= Oy Oy O Pt e CF o SO O 0N

WYL Q

M

<

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 118 of 273



CN 106848381 A

4/9 1

{0023] HERER A

{0024

1

AT

g

S e ot Pt o] R IO RS EE TR R

a1

i

/\’5'? Hi

0N

S CH O OF - CHy - ON

e Edh 1,

CH,—CH,~~ON

e,

o

NC—CFy O PO CEy O

&P e

A 1,

s T S

{0025]
[0026]
PNt N X
ﬁ%%ﬁﬁ%ﬁmc

Zhuhai

”'\)F [ ﬁij b‘}j[‘::T"']X ]EL é

i

6

Zhuhai CosMX Battery Co. -

CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 119 of 273



CN 106848381

N .
A wWoOBE B 5/ T

2N

B D) T A
{‘] FL: /T\%‘ E f//i#ﬁ f}j: 1
0 ) s

Fis MR R
0029] (04 R abir s s
N IR Q) s fik , 221k

{0030l (e

Fiblo.a0

{0&32}
{oeaz]
[no34]

{67 + i 2 Iy: F
SCHTH

L L (PYVDP) ST
S A

-2 BR R
55T TR

L\

EF}?' ’fﬂ ?F&?f% "
AR L GO A

s/\‘ {j.lso

i I P B T

CHLEFE P RL0.5/0. BORI 45 28 2 L T

o=y \,\TVAG 5/0.5CH mﬁn_?ﬁ:ﬁ

AR

i
1 ﬁ?&iﬁ]‘:

¢ ‘t‘iﬁ Tﬁz’ﬁ*ﬁ“

FCEMCDBECPC= ] o 1.1 M
i} SHEEC .
25:.25406:10 LiPFy
BCPPIDECPO=25: | 3UPS, IWFEC, 2%ATN, 0.8%A 0% Lim
2 148N, 03%VEC, 1%DENE | LiPE,

ECPE:DEC:PC=25: | 3%PS, SUFEC, 2MADN,

25:.40:10 TSN, 03%VEC, I%DENE |1 LiPE,

-3

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 120 of 273



ON 106848381 A OB OB 6/9 i

{003s]

BOPRDECPC=25: | 3%PS, 3%FEC, 2%ADK, 0.8%

LIM
2541010 PUASN, U3%VEC, 1%DENE 1 h LiP¥

BCBPDEC . PC=25: | 3%PS, SUFEC: 2%ADN, DR A L1M
:5“5019 » uC;N } )‘\’7}_( ] 30/01‘)51\5?; L LipFi}

BOPEDECPO-25 . 2YADN, U.8% 0 i Ll

25:40:160 1%SN, 9.3%VEC, 1%DENE | 1; LiPFs

BCPRDBCRC-2% | 3%PS: SWFEC, 2%ADN,

EIM

254010 T9SHL D3%GVEC, 1%DENE 1§ LiPE,

BOPPDECPC=0S: | 2%ES, SUIEC. 2%ADN, 0.8%414

254000 1%8ML 0.3%VEC, I%DENE | § LiPFy

BOPEDECPO2S: | YAPE, SBEEC, 2%ADN, .88 e 1.0 M
23:40:16 %8N, D3%VEC, 1%DENE |11 LiP¥Fs

FOPRDEC:PC=25; | 3%PS, 3%FEC, ZY%ADN,

i 2540160 T8, 0.3%VEC, 1%DENE 1 iI LiPE,

Co 2%ADN., | 0.8%ibh o LM

BCLPPIIRC PO=2S: | 3%PS, 5%
11 2541119 19%8N, 03%VEC, 1%DENE {1 LiPF¢

BOPRDECPO=25 | 2%PR, SUFEC: 29%ATN, 0,8t e b1 M
254010 195N, 0.3%VEC, I%DENE |1y LiPF¥y

BOPRDECPC=25; | 3%P8, SUFEC, ZY%ADN, LRt &4 PI M
i3 254010 %8N 0.3%VEC, 1%DENE 1 i LiPEy

U:»J

%PS, S%EFED, 2%ADN,

BCPPDEC PC=25:
4 25:40:19 19GSH, 03%VEC, 1%DENE T LiPF

ECPRDECPC=25. | 3%Es, S%iBEC, 2%ADN,

15 AN 1%SN. O3%VELD, 1%DENE 1L LAPF;

ECPRRDEC P25, 30LPR. SYUFEC, ZYLADN, 0.05%/7k5 A“?j} f1M
28:40:160 I%EN: 03%VEC, IUDENE L LiPFs

, ARATIN,

BCPPIDRCPO=25: | 3%P8, 3% 7 LIM
25:40:10 TURN 03%VED, 1%DENE £ LiPFs

BCPPDECPL=25: | 3%P5, 5% 2%ATN . LiM
%G L

254010 165N, O3%VELD, 1%DENE LiPFs

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 121 of 273



CN 106848381

A

5

BB

1519

7o P
7/G i

{003é]

BOPRDECPC=25:
25:40:10

3%PS. SUFEC, 2%ADN.

198N, G3%VELD, 1%DENE

ik &4 G

LIM

LilFs

BEOPPDEC:PO=23;
254016

3%PS: SMEFEC, 2%ADN;

1%SN: 03%VEC, 1%DENE

B DA%I4

WG

11M
LiPEe

21

SCPRDECPO=25:
28540:10

3%PS, SWFEC, 29%ALN,

1%SN. 03%VEC, 1%DENE

A%

LiM
1iPFg

ECPAERDECPC

=25:20:20:25:10

3PS, SWFEC, 2%ADN,

198N, D.5%PES:

i

1% DENE,

2

G.5%AC

LOM
LiPF.+0.1
M LiPGLE,

BECMPEBDEC:PC

=25:20:20025:10

S, GYFEC, 1%DENE,
SPN, 0.3%VEC, 1%DENE,

09 M

LiFST

BOEADEC PC=25
25:40: 10

390PS. SWFEC, Z%ADN,

1%8N, 0.3%VEC, 1%DENE

1iM
LiPE,

GOPPDEC:PC=25:
2540:18

N
\

35685,

FRRSESE .

SWEEC 2%ADN: N

10 M
LiPFHLA

M LITFSH

BOEMOCDECPC=

LiM

25:25:40:10 B LiPF,
ECPPDECPO=25: | 394PS, S%FELD, 7%ADN, Lim
25:40:10 1948N, G.395VEC, 1%DENE LiPE,
3%P8, SU%EEC, 2%ADK, 10M
BOPAEPDECPC | , )
19S8N, O.5%PES, 1%DENE, |- LAPTH0.1
=2520:20:25:10
0,594 REARAT M LIPGRF,
%P8, BUMPEC. 1%DENE,
o ECMPEBDECEC o , 0o M
b=l K 19PN, D3%VEC, 1%DENE, |--
=28:20:20:25:10 LiFsH
BORADECPC=28 | 3%P8, SYUFEC, 2%ADN, - L

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 122 of 273



CN 106848381

A
5

LA

+

8/9 I

{0637,

25A%0

19%SN, 0.3

YN EC

1%DENE

LiPF;

Bkl 6

BO ~”PJ)£L PU=25:

N

LM
LiPF0.3

{00381
W
{0039]
o

{00407
{0041]

L4010 N N
N o o\ MLITRST
§ o §\\“\a D
& IR St 360
¥

SO

B30 R

B L % 2%
86,9 4.9 782 §7.5 8.6
85.6 4.5 77.2 6.3 9.2

9.3

8.3

o=
:-\3
L

833 42 773 87.2 8.2
6.2 38 76.5 853 9.8
#3.4 4.6 78.5 88.7 Gt
%2.1 4.6 76,1 85,8 9.2
5.6 4,1 76.6 86.5 8.2 { e

126

165

Zhuhai CosMX Battery Co.

- EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431
Page 123 of 273



CN 106848381 A WO P 9/

856 4.4 77.8 87.9 7.4 Fobr
5.3 4.9 75.5 852 8.2 A
6.2 4.2 78.8 §9.6 6.3 AT
89.3 4.1 77.9 88.2 8.2 N
86.6 3.6 783 8.5 89 Y

8%.1 3.8 77,8 89,2 &5 EN e

78,9 9.2 69,1 75.2 13.5 ENilE:
87.2 3.5 5.1 $2.6 82 TR
756 7.6 65.2 752 22.% S
734 8.5 67.1 774 19 A
743 7.3 47.5 TEG 19.5 B
75,3 72 63,3 6.2 202 B
61,1 138 43,5 45.6 65.4 LG

'?‘Z.YFIL‘.M; x"w” 2}
i g8 % FFLT}H
foodd] | AR AR I B e sk Tihﬁ “,1%
BRI LR A A BH TR PR

BRI AT% T AR SRR IR EY

P AR S Ve R b7 ey vk
Ry de B e B A s Wik,

‘_;o

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 124 of 273



Raceipt date:

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

08/11/2022

17/885,920 - GAU: 1725

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date P022-08-11
First Named Inventor “(efei WANG

Art Unit | 18D
Examiner Name ‘ TBD

Attorney Docket Number | 14850089COB

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
/R.J.D 1 0812739 B2 P017-11-07 EFEI
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
/R.3.n/|1 20110311864 A1l P011-12-22 ONY CORPORATION
/R.T.D/2 20120313570 A1 P012-12-13 ONY CORPORATION
/K.T.D/(3 0170346127 A1 P017-11-30 ITSUI CHEMICALS, INC.
/x.3.0/4 P0170346136 A1 |por7-1130  [fingde Amperex Technology
/K.3.0/|5 P0090061325 A1 D009-03-05 ony Corporation

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 125 of 273



Receipt date: 08/11/2022

17/885,920 - GAU: 1725

Application Number
Filing Date 2022-08-11
INFORMATION DISCLOSURE First Named Inventor ‘ Kefei WANG
STATEMENT BY APPLICANT |TBD
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD
Attorney Docket Number | 14850089C0OB
ITSUBISHI CHEMICAL
/K.5.0/|B 00170324116 Al P017-11-09 ORPORATION
INGDE AMPEREX
/R.T.DJ|7 20190214680 A1l P019-07-11 ECHNOLOGY LIMITED
/B.3.D/| 8 0170288268 A1 P017-10-05 AMSUNG SDI CO., LTD.
ingDe Contemporary Amperex
R.J.0/|9 0170018803 A1 P017-01-19 echnology Limited
ingde Amperex Technology
/K.3.D/ 10 00190245245 A1 P(19-08-08 imited
/R.T.p/ N 0180233778 A1 P018-08-16 K Innovation Co., Ltd.
/R.IT.DS12 70180108947 A9 P018-04-19 ingde Amperex Technology Ltd.
/K.3.p/| 13 0160301103 Al P016-10-13 K INNOVATION CO., LTD.
/K.3.D/|14 0140322596 A1l P014-10-30 amsung SDI Co., Ltd.
/E.F.D/15 0170125845 A1 P017-05-04 G Chem, Ltd.
/E.J.DA16 0170069934 A1 P017-03-09 AMSUNG SDI CO., LTD.

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 126 of 273



Receipt date: 08/11/2022 17/885,920 ~ GAY: 1725
Application Number

Filing Date 2022-08-11
INFORMATION DISCLOSURE First Named Inventor ‘ Kefei WANG
STATEMENT BY APPLICANT At Uni
o nit | TBD
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD

Attorney Docket Number | 14850089C0OB

/B.3.D/[17 0170317385 Al P017-11-02 ASF CORPORATION

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

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No |Number3 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
Corresponds to US
K.J.D/ -09- itsubishi Chem Corp. ublication
/ /11 1107210486 N A 2017-09-26  |Mitsubishi Chem C Publicati
20170324116A1
Ninade A Corresponds to US
/x.3.0/|2  |jos232300 N A 2018-06-29 Tg‘c%nilo'"pf{g" Publication
gy L1d. 20190214680A1
5 Dongguan Shanshan -
/K.J3.DAS 1105845934 N A 2016-08-10 Battery Mat. Co.. Ltd. English abstract
. Ningde Amperex .
/R.J.D/4 1106602131 N A 2017-04-26 Technology Lid. English abstract
, Ningde Amperex .
/R.T.D/|5 1105047992 N A 2015-11-11 Technology Lid. English abstract
PDongguan Shanshan .
/K.J.D/|6 1105552439 N A 2016-05-04 Battery Mat. Co., Ltd. English abstract
Dongguan Kaixin Battery .
X.J.D —11-
/ A7 1106099187 N A 2016-11-09 Mat. Co., Ltd. English abstract
/.a.of8 |hossies3s N A |2017-06-09 g;:;g’s'ty of Jiliang, English abstract

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 127 of 273



Receipt date: 08/11/2022

17/885,9%20 - GAU:

Application Number
Filing Date 2022-08-11
INFORMATION DISCLOSURE First Named Inventor ‘ Kefei WANG
STATEMENT BY APPLICANT Art Ut |TBD
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD
Attorney Docket Number | 14850089C0OB
/R.T.D/|g 017022108 P A 2017-01-26 Stella Chemifa Corp. English abstract
Donguan Kaixin Battery .
/RK.J.D/|10 |p05680088 N A 2016-06-15 Material Co., Ltd. English abstract
Dongguan Shanshan .
/K.J.D4 11 103401020 N A 2013-11-20 Battery Materials Co., Ltd English abstract
/R.J.p/|12 |J03779607 N A 2014-05-07 Central South University | English abstract
Ningde Amperex .
/R.J.D/| 13  |p04752769 N A 2015-07-01 Technology Ltd. English abstract
Highpower Tech .
/E.3.p/| 14 |[106099185 N A 2018-11-09 |}t Co. Ltd. English abstract
/x.3.0/15  |foaoresse N A |2015-10-14 [[Ponguan Kaixin Battery | e iep ahetract
Matenal Co_, Lid.
/e.3.0/|16 |h03956517 N A 20140730 US"‘.‘"“ China Normal English abstract
niversity
/R.T.D/ 14 Y hejiang Research Inst. .
17 |p05098237 N A 2015-11-25 bt Chemical Industry Ltd. English abstract
: 18 |hos3ss975 N A [20160224 |[Ningde Amperex English abstract
/R.3.D/ Technology Ltd. g
/8.5.0/|19  |hoss520498 N A |2016.04p7 |[Ponguan Kaixin Battery |- i apctract
Matenal Co_, Lid.

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 128 of 273

1728




Receipt date: 08/11/2022 17/885,9820 ~ GAU: 1725
Application Number
Filing Date 2022-08-11
INFORMATION DISCLOSURE First Named Inventor ‘ Kefei WANG
STATEMENT BY APPLICANT Art Ut |TBD
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD
Attorney Docket Number | 14850089C0OB
/x.5.0/]20  |ho7394260 N A |2017-11-24 ?é”c%‘:‘%@;pf{g" English abstract
Ningde Contemporary
/R.T.D/[21 1108242567 N A 2018-07-03 Amperex Technology Co.J English abstract
| td.
. Dongguan Liwinon .
/R.J.D/A22 |po7275553 N A 2017-10-20 Fnergy Tech Co. Ltd. English abstract
Ningde Amperex .
/E.3.p/|23 [[109301326 N A 2019-02-01 Technology Lid English abstract
/E.J.D/|24 |[101195931 R B1 2012-10-30 | G Chemical Ltd. English abstract
Shenzhen Capchem .
/R.J.D/|25 |j03633371 N A 2014-03-12 Technology Co., Ltd. English abstract
/®.J.D/26 |[104332653 N A 2015-02-04 Amperex Technology Ltd.] English abstract
JE.J.D/| 27T |[102522590 N A 2012-06-27 Huawei Tech Co., Ltd. English abstract
/BR.I.D/ N Dongguan Amperex -
28 |j05609874 N A 2016-05-25 Technology Ltd. English abstract
/X.3.D429 |h03682416 N B 2018-02-09 Samsung SDI Co., Lid. | English abstract
/R.J.D/|30 |j07408734 N A 2017-11-28 Mitsubishi Chem Corp. English abstract

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 129 of 273




Raceipt date:

08/11/2022

17/885,9%20 - GAU:

1728

Application Number
Filing Date 2022-08-11
INFORMATION DISCLOSURE First Named Inventor ‘ Kefei WANG
STATEMENT BY APPLICANT |, 160
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD
Attorney Docket Number | 14850089C0OB
Ningde Amperex .
/R.I.D/|31 1105355968 N A 2016-02-24 Technology Ltd. English abstract
Ningde Amperex .
/R.T.D/[32 |[04766995 N A 2015-07-08 Technology Ltd. English abstract
/K.J.D¥33  |hosegse57 N A |2016-08-24 ?"”‘emp"r&“’ Amperex | - lish abstract
echnology Co., Ltd.
, 34 |hos7s4589 N A |2017-0531 |[Ningde Contemporary |- i anctract
fE.I.D Amperex Tech Co., Ltd.
/R.F7.2/|35 |p03348516 N A 2013-10-09 Sanyo Electric Co. English abstract
/K.J.p/|36 [[102244294 N A 2011-11-16 Mitsubishi Chem Corp. English abstract
/x.3.0/37 |hoes54128 N A |2017-05-10 |[Ningde Amperex English abstract
nH Technology Ltd.
JR.T.D/ 38 0170051286 R A 2017-05-11 | G Chemical Ltd. English abstract
/K.J3.0/|39 |[05074993 N A 2015-11-18 SK Innovation Co., Lid. English abstract
/K.F3.0/]40 |[101640290 N A 2010-02-03 Sanyo Electric Co. English abstract
/R.T.p/ 41 |[103928708 N A 2014-07-16  |Bamsung SDI Co., Ltd. | English abstract

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431
Page 130 of 273



Receipt date: 08/11/2022 17/885,920 ~ GAY: 1725
Application Number

Filing Date 2022-08-11

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Kefei WANG
Art Unit | TBD
Examiner Name ‘ TBD

Attorney Docket Number | 14850089C0OB

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

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . .
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc}), date, pages(s), volume-issue number(s), TS

publisher, city and/or country where published.

/R.T.D/A1 Fxtended European Search Report issued January 14, 2020 in European application 19198416.0; 7 pages in English hd

/®.3.D/| Chinese First Office Action issued January 19, 2020 in Chinese counterpart application 201811108529 X; 12 pages in D
Chinese

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature ‘I /RENNETH J DOUYETTE/ Date Considered ‘I 04/14/2023

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

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

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 131 of 273



Receipt date: 08/11/2022 17/885,920 ~ GAY: 1725
Application Number

Filing Date 2022-08-11

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Kefei WANG
Art Unit | TBD
Examiner Name ‘ TBD

Attorney Docket Number | 14850089C0OB

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature [Timothy J. Maier/ Date (YYYY-MM-DD) 2022-08-11
Name/Print Timothy J_ Maier Registration Number )51 986

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 132 of 273



Receipt date: 08/11/2022 17/885,920 - GAU: 1725

Privacy Act Statement

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

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 3 U.S.C. 552a(m).

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

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

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

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

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

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 133 of 273



Page 1 of 1

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

BIB DATA SHEET
CONFIRMATION NO. 7924

SERIAL NUMBER FILIN(DEASI":E 371(c) CLASS GROUP ART UNIT ATTORNE&DOCKET
17/885,920 08/11/2022 429 1725 14850089C0OB
RULE
APPLICANTS
NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA;
INVENTORS

Kefei WANG, Ningde City, CHINA;
Qiao ZENG, Ningde City, CHINA;
Liangzhen XIAO, Ningde City, CHINA;
Fei WU, Ningde City, CHINA;

** CONTINUING DATA *r+ssssstrsnrksssrsrsssns
This application is a CON of 17/064,782 10/07/2020 PAT 11522222
which is a CON of 16/211,853 12/06/2018 PAT 10833363

*k FOREIGN APPLICATIONS dhkkkkkkkkkkhkkhkkkkhkkkk
CHINA 201811108529.X 09/21/2018

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

08/24/2022
Foreign Priority claimed W ves o STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met b Yes LIno | [ Metafter COUNTRY [DRAWINGS | CLAIMS CLAIMS
Verified and g(gGI\I{HEETTPE\/J CHINA 3 20 2
Acknowledged Examiners Signature nitials
ADDRESS

MAIER & MAIER, PLLC

345 SOUTH PATRICK STREET
ALEXANDRIA, VA 22314
UNITED STATES

TITLE
ELECTROLYTE AND ELECTROCHEMICAL DEVICE

|0 All Fees |

FEES: Authority has beon diven in P |0 1.16 Fees (Filing) |

'I:{IIIE-ICNECI;VFEE)E No.ﬂ ?os cheaergglgreer;iltnDEalggrSIT ACCOUNT |[2.1:17 Fees (Processing Ext. of time) |
1820 |No._____forfollowing: |01.18 Fees (Issue) |

|Q Other |

|Q Credit |

BIB (Rev. 05/07).

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 134 of 273



PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 8 "20150140446" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:55 PM
L2 20 ("2015/0140446").urpn. [(US-PGPUB; USPAT; [OR ON ON 2023/03/14
AND (PGPB | USPT | USOCR) 04:55 PM
USOC).dbnm.
L3 40 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2023/03/14
More like doc: USOCR; FIT (AU, AP, 04:56 PM
US-20150140446-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(WO0-2015073419-A1 |CZ, DD, DE, DK, EA,
OR EP-3072178-A1 OR |EE, EP, ES, FI, FR, GB,
US-9698447-B2 OR HR, HU, ID, IE, IL, IS,
EP-3072178-B1 OR IT, JP, KR, LT, LU, LV,
KR-102298774-B1 OR [MA, OA, RU, SU, WO,
KR-20160086838-A OR [MC, MD, MY, NL, NO,
JP-2017504145-A OR |NZ, PH, PL, PT, RO,
CN-105745780-A OR  [RS, SE, SG, SI, SK,
CN-105745780-B OR  [TH, TN, TR, TW, UA,
US-20170207486-A1 VN); FPRS; EPO;
OR WO0O-2016011613- [JPO; DERWENT,;
A1 OR KR-101586139- |IBM_TDB)
B1 OR CN-104781975-
A OR CN-104781975-B
OR US-20140349198-
A1 OR CN-109994775-
B OR WO-2020079819-
A1 OR KR-102050964-
B1 OR JP-2015522210-
A OR KR-
20150114460-A).did.
L4 0 "170317385" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:58 PM
L5 4 "20170317385" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:58 PM
L6 4 "20170069934" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:58 PM
L7 4 "20170125845" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:58 PM
L8 4 "20140322596" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:58 PM
L9 4 "20160301103" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:58 PM
L10 3 "20180108947" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:59 PM
L11 4 "20180233778" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:59 PM
L12 4 "20190245245" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:59 PM
L13 4 "20170018803" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04/13/2023 02:51:10 PM Page 1 of 6
Workspace: 17885915 KD

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 135 of 273




04:59 PM
L14 5 "20170288268" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:59 PM
L15 3 "20190214680" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
04:59 PM
L16 3 "20170324116" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
05:00 PM
L17 3 "20090061325" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
05:00 PM
L18 4 "20170346136" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
05:00 PM
L19 3 "20170346127" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
05:00 PM
L20 3 "20120313570" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
05:00 PM
L21 5 "20110311864" (US-PGPUB; USPAT) [OR ON ON 2023/03/14
05:00 PM
L22 1 "9812739".pn. (US-PGPUB; USPAT) [OR ON ON 2023/03/14
05:01 PM
L23 7 ("20120009487" | (US-PGPUB; USPAT,; [OR ON ON 2023/03/14
"20140072865" | USOCR) 05:01 PM
"20140134461").pn. OR
("9812739").urpn. AND
(PGPB | USPT |
USOC).dbnm.
L24 10 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:01 PM
AND dinitrile SAME
trinitrile SAME propyl
ADJ propionate
L25 10 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:02 PM
AND dinitrile SAME
trinitrile SAME
propionate
L26 32 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:02 PM
AND dinitrile SAME
trinitrile AND propyl
ADJ propionate
L27 15 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:02 PM
AND dinitrile SAME
trinitrile SAME glycol
AND propyl ADJ
propionate
L28 1 ("2016/0294007").urpn. [(US-PGPUB; USPAT; |OR ON ON 2023/03/14
AND (PGPB |USPT| |USOCR) 05:02 PM
USOC).dbnm.
L29 7 ("20120009487" | (US-PGPUB; USPAT; [OR ON ON 2023/03/14
"20140072865" | USOCR) 05:03 PM
"20140134461").pn. OR
("9812739").urpn. AND
04/13/2023 02:51:10 PM Page 2 of 8
Workspace: 17885915 KD

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 136 of 273




(PGPB | USPT |
USOC).dbnm.

L30 32 battery AND electrolyte [(US-PGPUB; USPAT) [OR ON ON 2023/03/14
AND dinitrile SAME 05:03 PM
trinitrile AND propyl
ADJ propionate

L31 32 battery AND electrolyte [(US-PGPUB; USPAT; [OR ON ON 2023/03/14
AND dinitrile SAME USOCR) 05:03 PM
trinitrile AND propyl
ADJ propionate

L32 200 battery AND electrolyte |(FIT (AU, AP, AT,BE, |OR ON ON 2023/03/14
AND dinitrile SAME BG, BR, BY, CA, CH, 05:03 PM
trinitrile AND propyl CN, CS, CU, CZ, DD,

ADJ propionate 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, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)

L33 11 battery AND electrolyte [(FPRS; EPO; JPO; OR ON ON 2023/03/14
AND dinitrile SAME DERWENT) 05:03 PM
trinitrile AND propyl
ADJ propionate

L34 11 battery AND electrolyte [(FPRS; EPO; JPO; OR ON ON 2023/03/14
AND dinitrile SAME DERWENT) 05:03 PM
trinitrile AND propyl
near3 propionate

L35 14 battery AND electrolyte [(US-PGPUB; USPAT) [OR ON ON 2023/03/14
AND dinitrile SAME 05:04 PM
trinitrile AND propyl
ADJ propionate SAME
(amount ratio)

L36 32 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:05 PM
AND dinitrile AND
trinitrile AND propyl
ADJ propionate

L37 33 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:06 PM
AND (glutaronitrile
adiponitrile dinitrile)

AND trinitrile AND

propyl ADJ propionate

L38 681 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:07 PM
AND (glutaronitrile
adiponitrile dinitrile)

AND propyl ADJ

propionate

L39 110 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14

04/13/2023 02:51:10 PM Page 3 of 8

Workspace: 17885915

KD

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 137 of 273




battery AND electrolyte
AND (glutaronitrile
adiponitrile dinitrile)
SAME propyl ADJ
propionate

05:07 PM

L40 10 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:07 PM
AND (glutaronitrile
adiponitrile dinitrile)

SAME propyl ADJ
propionate SAME
(amount ratio)

L41 547 h01m$.cpc. AND (FIT (AU, AP, AT,BE, [OR ON ON 2023/03/14
battery AND electrolyte |BG, BR, BY, CA, CH, 05:07 PM
AND (glutaronitrile CN, CS, CU, CZ, DD,
adiponitrile dinitrile) DE, DK, EA, EE, EP,

SAME propyl ADJ ES, FI, FR, GB, HR,

propionate 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); FPRS; EPO;
JPO; DERWENT)

L42 95 h01m$.cpc. AND (FPRS; EPO; JPO; OR ON ON 2023/03/14
battery AND electrolyte |DERWENT) 05:07 PM
AND (glutaronitrile
adiponitrile dinitrile)

SAME propyl ADJ
propionate

L43 22 h01m$.cpc. AND (FPRS; EPO; JPO; OR ON ON 2023/03/14
battery AND electrolyte |DERWENT) 05:07 PM
AND (glutaronitrile
adiponitrile dinitrile)

SAME propyl ADJ
propionate SAME
(amount ratio)

L44 52 battery AND electrolyte [(FPRS; EPO; JPO; OR ON ON 2023/03/14
AND (glutaronitrile DERWENT) 05:07 PM
adiponitrile dinitrile)

SAME propyl ADJ
propionate SAME
(amount ratio)

L45 33 h01m$.cpc. AND (US-PGPUB; USPAT) [OR ON ON 2023/03/14
battery AND electrolyte 05:08 PM
AND (glutaronitrile
adiponitrile dinitrile)

AND trinitrile AND
propyl ADJ propionate
AND (amount ratio)

L46 6 ("20100216035" | (US-PGPUB; USPAT; [OR ON ON 2023/03/15
"20110229772" | USOCR) 10:43 AM
"20130093392" |
"20130230768" |

04/13/2023 02:51:10 PM Page 4 of 8

Workspace: 17885915

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 138 of 273




L47

L48

L49

L50

L51

L52

L53

46

153

11

23

"20150236382" |
"20160226103").pn. OR
("10424813").urpn.
AND (PGPB | USPT |
USOC).dbnm.

(Artificial Intelligence)
More like doc:
US-20180034105-A1

Text:

(EP-3273520-A1 OR
US-10424813-B2 OR
EP-3273520-B1 OR JP-
WO02016148128-A1 OR
WO-2016148128-A1
OR JP-6627860-B2 OR
CN-107408734-B OR
CN-107408734-A OR
JP-2012038716-A OR
JP-2020102451-A OR
JP-2006059797-A OR
JP-5978796-B2 OR JP-
6713452-B2 OR JP-
2010198922-A OR JP-
2014002976-A OR JP-
4894157-B2 OR JP-
5391938-B2 OR US-
20200274199-A1 OR
JP-2011054490-A OR
JP-2002158035-A).did.

("20060035144" |
"20140193707" |
"20140295288" |
"20150349381").pn. OR
("10886565").urpn.
AND (PGPB | USPT |
USOC).dbnm.

h01m$.cpc. AND
battery AND electrolyte
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ
propionate SAME
(amount ratio)
h01m$.cpc. AND
battery AND electrolyte
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ
propionate near2
(amount ratio)

"20170324116"
"106848381"

h01m$.cpc. AND

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, 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, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)
(DERWENT)

(US-PGPUB; USPAT,

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON 2023/03/15
10:43 AM

ON 2023/03/15
10:44 AM

ON 2023/03/15
10:44 AM

ON 2023/03/15
10:44 AM

ON 2023/03/15
08:54 PM

ON 2023/03/15
09:24 PM

ON 2023/03/18

04/13/2023 02:51:10 PM
Workspace: 17885915

Page 5 of 6
KD

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 139 of 273




battery AND electrolyte |USOCR) 10:10 AM
SAME butanedinitrile

L54 16 h01m$.cpc. AND (US-PGPUB; USPAT; [OR ON ON 2023/03/18
battery AND electrolyte |USOCR) 10:15 AM
SAME butanedinitrile
AND fec

L55 0 h01m$.cpc. AND (US-PGPUB; USPAT; [OR ON ON 2023/04/13
battery AND electrolyte |USOCR) 12:17 PM
SAME butanedinitrile
AND cabonate SAME
ester

L57 25 h01m$.cpc. AND (US-PGPUB; USPAT; [OR ON ON 2023/04/13
battery AND electrolyte |USOCR) 12:17 PM
SAME butanedinitrile
AND carbonate

L58 25 battery AND electrolyte [(US-PGPUB; USPAT; |OR ON ON 2023/04/13
SAME butanedinitrile USOCR) 12:17 PM
AND carbonate

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

04/13/2023 02:51:10 PM Page 6 of 6

Workspace: 17885915 KD

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.

[PR2025-00431
Page 140 of 273




T
<

&5

UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/885,920 08/11/2022 Kefei WANG 14850089COB
CONFIRMATION NO. 7924
62008 PUBLICATION NOTICE
MAIER & MAIER, PLLC
345 SOLTH PATRICK STREET N

ALEXANDRIA, VA 22314

Title:ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Publication No.US-2022-0407109-A1
Publication Date:12/22/2022

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 141 of 273



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 17/885,920
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
(7 OFR 1.16(a), (8), o (¢) N/A N/A N/A N/A 320
SEARCH FEE
37 CFR 116(K9, . or (m) N/A N/A N/A N/A 700
EXAMINATION FEE
(37 CFR 1.16(0), (p), or @) N/A N/A N/A N/A 800
SO 20 o] MLt | o
INDEPENDENT CLAIMS *
(37 CFR 1.16(h) 2 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820

APPLICATION AS AMENDED - PART Il

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATES) FEE($)
E AMENDMENT PAID FOR
w Total * Mi ** =
s (37 CFR 1.16(i)) s x = OR |[x -
=) Independent * Minus | *** =
E (37 CFR 1.16(h)) x = OR [x =
<§( Application Size Fee (37 CFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w * Minus | ** = X =
= (37 CFR 1.16(i) OR |x =
% Independent * Minus | *** = X - OR |«x =
w (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))

OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 142 of 273



T
<

&5

UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO.gov

APIE’%TII\(/zlggON I 3$IIEL‘I)1\I]§YA¥E G&ATI‘{T I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAH\/ISIIND CLAIMSl
T7/885,020  O8/112022 1726 1520 T4850030COB 20
CONFIRMATION NO. 7924
62008 FILING RECEIPT
MAIER & MAIER, PLLC
345 SOUTH PATRICK STREET AN A S LM

ALEXANDRIA, VA 22314
Date Mailed: 08/29/2022

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

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

Inventor(s)

Kefei WANG, Ningde City, CHINA;

Qiao ZENG, Ningde City, CHINA;

Liangzhen XIAO, Ningde City, CHINA;

Fei WU, Ningde City, CHINA;
Applicant(s)

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA;
Assignment For Published Patent Application

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA

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

Domestic Priority data as claimed by applicant
This application is a CON of 17/064,782 10/07/2020
which is a CON of 16/211,853 12/06/2018 PAT 10833363

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 201811108529.X 09/21/2018 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 143 of 273



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

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
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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.
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NEPAN R TR T AR S SS9 i B AR S B I O SR
RLAZ TR 45 R4 TR 5
TR )7 s EC 13- PN s 2 P9 B PS
TR VA I ik PC R .07 B DTD
IR P 2 Wk EMC T SN
BRIR — H DMC S ADN
LA4-—FFE2- T DCB
Tkl — .1 DEC 1.3,6-C 6t =fF HTCN-1
v- T Bk GBL 1.2,6-C 68 = fE HTCN-2
v-I P B VL 1,3,5- % =f% PTCN
Wil 2Bk EP LR (QQ-F I AL B EDN
TG TR s PP 1L1-50-2,2- 0 £ 382" 2 5 -3 3- FEPE
EENSE- T
2- =R P AR -3 TR A B A R b TMMP
2- (92983 - 90D -3- 9 -4-5.-5- TPTP
=
TR WV 2, 0% T vC 1-TA AL R FA T T3P
FARTRER . Z B FEC 1-FF B R IR I TM3P
1-Z R I A I TE3P
1,23-=ZQ-FH: 2 F ) ke TCEP
—EEY A A:SN; A, ADN; A;EDN; A,:DCB
=EED B B:HTCN-1; B,:HTCN-2; B;:PTCN; B, TCEP
AR I B (PP) C
FACH D D,: FEPE; D,. TMMP; D; TPTP
PR B ER T E E,;: T3P E,. TM3P; E; TE3P
HAbw F F,: VC. F,:PS. F;:DTD
AR R IR H H;: GBL; H,: VL
B TH R S G

(1D EFERE AR TR 1-1 f 12 FIOROIARS &0 2 FEY. =HEs?
H/BC TR BRI BS, 1 FLARRE N 42 B L3R T v 1) s 4 FRyth P IR 9138 L 209%S0C Ef P . 303K
LER LR 1-1 F0 12,
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x 1-1
Ay B, C 20%SOC HEH A (mQ)
(Xwit%) (Ywt%) (Zwt%) X+Y XY
Hr et 200 & 400 &%
i (EENE (YA
S1-1 4 1 30 5 4 50.8 843 91.2
S1-2 4 2 30 6 2 54.4 88.0 98.6
S1-3 4 3 30 7 1.3 55.7 88.9 99 4
S1-4 4 0.5 30 45 8 57.8 92.0 101.0
S1-5 3 0.5 30 3.5 6 57.1 91.2 93.5
S1-6 4 0.4 30 42 10 55.9 99.4 112.8
S1-7 3 2 30 5 1.5 523 84.4 91.5
S1-8 2 2 30 4 1 519 84.2 91.4
S1-9 1 2 30 3 0.5 523 86.5 92.4
S1-10 0.5 2 30 2.5 0.25 54.8 79.4 102.5
S1-11 0.2 2 30 22 0.1 592 91.8 105.3
S1-12 1 5 30 6 0.2 58.5 97.0 104.1
S1-13 7 3 30 10 2.3 60.4 92.9 107.3
D1-1 0 0 0 0 0 63.8 140.9 190.4
D1-2 0 1 0 1 0 62.3 138.5 188.2
D1-3 4 0 0 4 0 61.8 136.5 184.2
D1-4 0.1 1 0 1.1 0.1 63.8 120.9 126.4
D1-5 4 0.1 0 4.1 40 68.3 109.8 124.9
D1-6 7 5 0 12 1.4 69.2 112.3 133.0
D1-7 1 11 0 12 0.09 63.8 100.9 139.3
D1-8 11 1 0 12 10 72.0 116.3 135.4
12
AXwWt%) B(Ywt%) | C(Zwt%) X+Y X/Y 20%SO0C HEii P (mQ)
i 200 % 400 %
ZER:A (RG] (325
S1-14 As(4) B.(3) 30 7 1.3 555 88.1 98.7
S1-15 As(4) B»(0.5) 30 4.5 8 57.2 91.6 100.6
S1-16 A(3) B,(0.3) 30 3.5 6 55.9 89.4 98.8
S1-17 As(3) Bs(2) 30 5 1.5 51.1 82.6 90.7
S1-18 As (2) B;(2) 30 4 1 51.2 83.3 90.5
S1-19 As (1) Bs(2) 30 3 0.5 51.3 85.1 91.1
S1-20 A5 (0.5) B4(2) 30 2.5 025 | 543 79.1 90.1
S1-21 A, (0.2) B,(2) 30 22 0.1 585 91.2 104.8
S1-22 A, (1) B»(5) 30 6 0.2 58.1 96.5 103.3
S1-23 A5 (7) B.(3) 30 10 2.3 60.2 92.3 106.5
S1-24 AL2) B;(2) 30 4 1 57.9 86.1 93.4

W 1-1 Prow, AFEEH] D1-1 % D1-8 b in T g8k 1,3,6- ke =1, A @IMNERMN
B, EF S It B9 B A BRI InAR B 2 .
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52t fe] S1-1 % S1-13 RREMEH T . 1,3,6- Ok IS M A R BRRT, AE0% B T 4m |
HEL U1 B S L P BEL PRI 38

ERRABE S EAL, BT ESE XM 13.6-Ch &8 Y MR, RIY X
FY A 2 (DR QTR R {40 2wt%<(X+Y)<Z) 11 wt% ...(1); Fl1Z) 0.1<(X/Y)<
238 ...(2)} I, XS HBEFR S ELA A BRI AN 46 ORI R 2 XA Y 3R A 2 wi%<(X+Y)<
2] 8 wt% HZ 0.1<(X/Y)<#) 6 Itf, HAEHINAe LI W FIVEH , 5ef% 78 o M4 By W R
FREEDII

K la SnH TARHESES] S1-1 A S1-2 H5xFLe# D1-1 BUgiff i /E A AR HUIRAE T
(10%S0OC. 20%SOC. 70%SOC> HIEEA. B 1b 7~ 7 ARG sSLiEs] S1-1 Al S1-2 54
Eutil D1-1 [ FIBAE 200 R ARG AEAS A 78 HUIRAS T (10%SOC . 20%SOC. 70%SOC) K EH
WA B 1c vt T A HiFsEiEd] S1-1 A1 S1-2 534 ELfi] D1-1 A HEHBAE 400 RIS JEAEAS
Fl AR HRA T (10%SOC. 20%SOC. 70%SOC) MW E i AR . 1T LLA H, FHECT %] D1-1,
SEHER] S1-1 F S1-2 AEAHFREFE ELIA P BRI in43 321 A 2 e

Wk 1-2 Proas, Y B AwR o EE s B Q-FUE DR, =E AW 1,2.6-
Cht=E. 1,2,6-Cht =IFEL 1,2,3-=2-flAk ) A KEn,  [FIAER] DL 24005 ELYE P BRI n
MR M B AR O R QAR R, BB A 1,2,3-=Q-F - O H
L, Fi LA PR S LU P BRI 0 ) 28R B A I R

(2) ERAL AR T INAN IR 2 h PR FE S &0 ZE G =BG R/EN R
PR, 1 PR N4 BE ks T i s i i A R 3L 20%SOC B FR . It R Lk
2,

*2
C(Zwt%) A (Xwt%) B, (Ywt%) Y/Z 20%S0OC B (mQ)

Hr i 200 X 400 %

FaLith BN Y
S1-1 30 4 1 0.03 50.8 84.3 91.2
S2-1 5 4 1 0.2 68.7 85.2 97.6
S2-2 10 4 1 0.1 60.3 83.1 95.7
S2-3 20 4 1 0.05 56.1 81.6 93.9
S2-4 40 4 1 0.025 475 78.2 87.2
S2-5 50 4 1 0.02 56.3 82.6 98.3
S2-6 10 4 3 03 64.3 89.5 97.7
S2-7 50 4 0.5 0.01 532 843 94.1
D2-1 4 4 1 0.25 72.1 108.5 118.9
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D2-2 60 4 1 0017 | 420 100.1 113.9

D2-3 10 4 5 0.5 62.3 85.4 1113

D2-4 50 4 0.1 0.0025 | 53.2 89.3 109.4

WK 2 s, HARRAERR S 8AE 5%-50% U H NI, BAE RN ER S ERgn, Hrefd

B A BTN . Si4h, TR BRI S &N T 5%E0E HE 50%0, 200 YRR & it B
VLA PR IROR RGN, PEREEA . 4GSR AT DT Bl (e AR CR A 18 AT 92 B S 2, AT AT 2K
P Y B AR AL R B S R = A S S T R TR R I S 1 PR vt B P B AR
BORRIREIA, 24 Y/Z 4 0.01-0.3 [IVE AR, o ELU P BE3 n ke 21 58 47 (4 i 78 1

(3) 7E LAl AR P I N TR R I R 30wt%, | JIF (A1) 4wt% il 1,3,6-C0 68 = IH(B1)1wt%
PAEL IR 3 FoR AN TR & S ATk, 545 210 1 L AAE VRO N 42 BT 0R T77 v2 ] S ) v s, 300 3
H 20%S0OC HiWBAA 60°C 21 KJEFEAKE . WL B ILE 3.

*&3

HriE EE R 20%S0C 60°C 21 K

D(& & wit%) B (mQ) JEL S K %
S1-1 0 50.8 7.6%
S3-1 D,(0.1) 50.2 6.2%
S3-2 D,(0.5) 49.8 6.0%
S3-3 Di(1) 48.6 5.7%
S3-4 Dy(1.5) 485 5.1%
$3-5 D,(2) 48.4 4.8%
S3-6 D;(2.5) 483 4.9%
S3-7 D;(3) 48.1 5.6%
S3-8 D,(5) 493 6.8%
S3-9 D»(1) 492 6.1%
S3-10 D;(1) 49 4 5.7%
D3-1 D;(6) 513 8.5%

M 3 A LAFEH, BEERACBEIINN (0.1~5%), Frif fith B3 Py BELAE B Ak = 47—
B, IMAEZMNATAETERES A N RE, (AAEIHERVERIA .. SRR &R T 5%, B
i b ELIA PN BRI 60 “C A7l )5 P2 T2 IIK 224 B %Ak o

(4) 7EFL G AR P IN N TR BRI B 30Wt%, | JIF (A1) 4wt%FI1 1,3,6- Wkt = 1H(B1)1wt%
PAKANZR 4 s BIAS [F) 3 S PR BRI , K43 280 (%) W A B0 N 4 B8 Ek D7 vkt Bl el v v 9

P 20%SOC B 7t N PR AR ER R

AR R I

* 4

24
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E(5 7 wi%) 20%SOC ELi AP (mQ) R RRER
e " 400 AEE | Lo " s
Wt | 200 RIS = B | 200 RTEIL S | 400 KT )5
S1-1 0 50.8 843 91.2 100% 93.5% 86.3%
S4-1 E.(0.1) 483 51.5 88.2 100% 95.7% 90.1%
S4-2 E(0.5) 454 482 823 100% 96.3% 91.4%
S4-3 E.(1) 44.6 471 80.5 100% 96.1% 90.7%
S4-4 Ei(2) 45.6 47.3 81.6 100% 95.2% 89.6%
S4-5 E:(3) 459 49.1 89.4 100% 94.7% 88 5%
S4-6 E>(1) 452 483 88.3 100% 95.3% 91.0%
S4-7 Es(1) 453 487 89.5 100% 95 1% 90.8%
D4-1 Ei(4) 46.1 58.6 105.3 100% 92.1% 85 3%

HH 4 n]LUA H, BEEPRRBERET AN (0.1~3%), Frif it S JE3F G B M BRAa —
o, ] REVH TS BN BT B B A R IS A LU RS 8 « Ik B Bl A IR FR ST 11
IMNGEARUF G ZE, M5 &RT 3%, JEFRTEREZBIFm, 7] fe @ MRBERRET 73 il i hl o

(5) A8 FLAl H v D NN TR B2 TR S 30wt%, ]~ - JiE (A1) 4wt%F 1,3,6-Ck8 =5 (B1)1wt%
PAR N 5 B AN R & 10 AR AN FROIRBE BRI , 1545 21 A0 el VB N 42 HE SR T7 V281 i F)

LY AR IR H 20%SOC BEIR AR . 60°C 21 KEFBIKEME BT R, KGR IWE 5.
x5
A~ B A~ B () N,
DI(OaE El(§ = 20%SOC E N 60°C 21 s B
wt%) wit%) (mQ) 5 JERE
BREE [ 200 ¢ [ 400 e | e o | OBHEERL | 200 K[ 400 K8
ik | S | 1S - it wEE | WS
S1-1 0 0 508 | 843 912 7.6% 100% | 93.5% | 86.3%
S3-1 0.1 0 502 | 83.1 90.4 6.2% 100% | 942% | 87.9%
S4-2 0 0.5 454 | 482 823 6.7% 100% | 963% | 91.4%
S5-1 0.1 0.5 447 | 472 80.8 6.0% 100% 96.4% 91.6%
S5-2 1 0.5 438 | 463 80.5 5.3% 100% 96.8% 91.7%
S5-3 1 03 441 48.2 793 4.3% 100% 97.1% 92.3%
S5-4 1 0.1 463 | 505 86.2 4.5% 100% 97 6% 92.9%
S5-5 3 2 435 | 471 813 4.0% 100% 94 8% 89 4%
25
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HiR 5 Al LAE i, BEAE SACREAMPCIRBEERET A5 0NN, Fréf b a3 s M ER AR /7
it PEREFN B IR VEREARBE— 2D %

(6) 7EHEAl R NN TR E T R 30wt%, | JIF (A1) 4wt% 1 1,3,6-C0 68 —IH(B1)1wt%
LA AN 6 B AN [ 3 & 0 H e dingn), 45 20 0 A e N\ 42 B0 T vl s g e v o 9
W 3.2V 85°C 24h A7 HL R FE . WAL R W3R 6.

R 6
VC(&= VEC(& &= FEC(& & PS(& & DTD(& & 3.2V 85°C 24h
wit%) wit%) wit%) wit%) wt%) A7 AL 5
S6-1 0.5 - - - - 0.35V
S6-2 0.5 - - 3 - 0.32V
S6-3 0.5 - - 3 0.5 0.23V
S6-4 1 - 3 - 0.3V
S6-5 1 - 3 3 - 0.20V
S6-6 - 0.5 - 3 0.5 0.25V
D6-1 - - - - - 0.4V

VC. VEC. FEC. PS. DTD 5B s i in N\ Al LAE — D5 iy f v 1 ] 44 v i Jog 5
JE(SEDFRE . 2 P inii i 4 & B A 0T st e e, AR T Bib K748,
Eiau = ERTE |41

CTOAESERE FEL R I N TR BR TR R 30wt%, 1 5 (A1 4wt%Fl 1,3,6- Okt =I5 (B1)1wt%,
P43 2 [ R E N R PR T v Bl vt o FEREER 7 R H T R R R S R LA
(D1/D2), FFMAH A ERFFE, Wl R WK 7.

7
ESRE L B R
(D1/D2) Bty | 200 RAER)E | 400 IRIGIR)E
S7-1 0.8 100% 93.8% 89.3%
S7-2 0.9 100% 95.3% 90.1%
S7-3 0.95 100% 95.9% 90.8%
S7-4 1.0 100% 96.8% 91.4%
S7-5 1.05 100% 95.8% 90.7%
S7-6 1.1 100% 95.2% 90.2%

26
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S7-7 1.2 100% 93.7% 88.8%
D7-1 1.3 100% 91.2% 83.6%
D7-1 0.7 100% 90.5% 82.7%

MK 7 R LUE Y, B B AR Y RS EE (DY/D2) WS F b AR PERE T
M. D1/D2 i KBt /M2 ih e+ b i PR MERE . AT LU HE Y D1/D2 7E 0.8~1.2 Y l#]
P, FRAFECUF PG TERE, 7] B2 BR T2 A A n 7 A T BaAEC AR 7 T v BELARI sl /) eyt A A

(8) 7E LAl v F NN TR TR TR S 30Wt%, T JIF (A1) 4wt%F1 1.3,6- Wkt —IH(B1) 1wt%
PLE e 8 Pros AN [F) 3 & S ARREFN FIR B RR T, 4515 3 1 A i V800 N 42 B3k J7 v 1l ey
Hh A . PR 8 DU A RS E A (D1/D2), AR BT3B it 1 75 BRI
TR S5 i W% 8.

*8
D, ({5 i) E (& &) G ERAE

v 200 IRAE | 400 X

R | wE | e

S8-1 1 - 0.8 100% 94.9% | 90.1%
S8-2 1 - 1.0 100% 973% | 92.5%
S8-3 1 - 12 100% 94.8% 89.9%
S8-4 - 0.3 0.8 100% 94.3% 89.6%
S85 - 0.3 1.0 100% 97.9% | 92.2%
S8-6 - 0.3 1.2 100% 95.0% | 90.5%
S8-7 1 0.3 1.0 100% 98.1% | 93.3%

B 4 A R IR T B T (NN, 88— Wb (R AR A RS2 %5 2 L D1/D2 7 0.8~1.2 JE Bl N
o, HIBRTER I REAR B T R
(9) 7EFHL Gl HE ARV I N TR BRI B 30Wt%, | - JF (A1) 4wt%F1 1,3,6- Wkt =5 (B1)1wt%
PLA IR 9 B AR S S PR UORERES, H945 3010 rR g B N4 B8 Fodk 77 v e iy et
DRI AF 3 ) Hb ) TE) BR G PR 2 AR 8. DUl as R WAk 9.
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*9
H(E B wi%) [ B P
BT FLl 30 RGN S5 50 KAIGA 5 100 IG5
S1-1 0 100% 73.80% 64.30% 54.50%
S9-1 Hi(D) 100% 82.50% 74.60% 64.20%
§9-2 H,(10) 100% 87.20% 81.40% 77.20%
S9-3 H,(20) 100% 86.20% 81.30% 78.00%
S9-4 H,(30) 100% 88.30% 83.30% 79.80%
§9-5 H,(40) 100% 87.50% 80.60% 75.20%
S$9-6 H,(50) 100% 86.30% 74.40% 63.20%
§9-7 H,(60) 100% 85.20% 71.60% 57.60%
S9-8 Ha(D) 100% 81.80% 73.20% 61.80%
$9-9 Hx(10) 100% 86.50% 80.80% 76.10%
S9-10 H2(20) 100% 85.30% 81.30% 77.10%
S9-11 Hx(30) 100% 88.10% 83.00% 79.30%
S$9-12 H(40) 100% 87.10% 80.10% 74.80%
S$9-13 H(50) 100% 85.20% 73.70% 61.90%
S9-14 H2(60) 100% 82.20% 70.10% 55.90%

FEL 7 W) R AP PR i 1) 75 B DR AR R B A ORI s T B 3 n i 42 /=1, R RE A DR N PR IROR I B
FEIEARR TR BB, AR S PR BRER IR 40% 0], [HIERIGIA LR A T AR 22, X T HRHET
LiPFg [FIPRRR R BE 2 (A [ B S NSRS, PRI IOR IR ER O Ed BT, AETE .

BEA YL AT ehofe—BE GBI BB SKIER . DSEFEBIT . <2 <L <R
ARAE B F 22 B B9 5T, T AR B R R AE AR F S T b — A sE i Bz L T
IZSEHE B BB b BTl R (R B R AE . S50 MOBIBCRFE. DRIBE, 728 U 15 P g 25 A0 Pir HY
DL, B0 <fE-— e fl . <FESKHEGI Ty <FE-—ADSERER . <R DT,
“AE— DA 7 AERRE 28] T B 2R, AN IR IS B AR HI U o A R 0 St 1 SR 1)
AL, ASCPRRERAAE . S50 AORIERE P AT BA BUEAT 5 3 (19 77 20AE N B A SRt ] B
(e

JUE R A T Ul W PESEE B, AR TS AN 53 RN Z R A3 S 1) A BE R

28

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 179 of 273



201811108529X

20180921

XPAS AR RIBR A, JF HUAT DAFE AN 2 A i oAl L L K3 Bl (X 00 0o SE e 8] 330 AT A2
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Alexandria, VA 22314
703-740-8322

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 184 of 273



Doc code: IDS PTO/SB/08a (01-22)

. . . - Approved for use through 05/31/2024. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number

Filing Date P022-08-11
INFORMATION DISCLOSURE First Named Inventor “(efei WANG
STATEMENT BY APPLICANT At Um
L nit |TBD
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ TBD

Attorney Docket Number | 14850089C0OB

U.S_.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document -
Figures Appear
1 D812739 B2 P017-11-07 EFEI
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S_.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear
1 0110311864 Al P011-12-22 ONY CORPORATION
2 0120313570 A1l P012-12-13 ONY CORPORATION
3 0170346127 A1 P017-11-30 ITSUI CHEMICALS, INC.
4 D0170346136 A1 |pot7-11-30  |fNingde Amperex Technology
imited
5 0090061325 A1 P009-03-05 ony Corporation

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 185 of 273



Application Number

Filing Date 2022-08-11
INFORMATION DISCLOSURE First Named Inventor ‘ Kefei WANG
STATEMENT BY APPLICANT AU
L nit |TBD
( Not for submissicn under 37 CFR 1.99)
Examiner Name ‘ TBD
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If you wish to add additional U.S. Published Application citation information please click the Add button, Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages.Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Aoplicant of cited where Relevant TS
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Figures Appear
Corresponds to US
1 |hor210486 N A 2017-09-26 | [Mitsubishi Chem Corp. | Publication
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10 |j05680088 CN A 2016-06-15 Material Co., Ltd. English abstract
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[Technology Ltd.
Ningde Contemporary
21 108242567 CN A 2018-07-03 |JAmperex Technology Co.J] English abstract
| td.
Dongguan Liwinon .
22 |j07275553 CN A 2017-10-20 Frergy Tech Co., Ltd. English abstract
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34 |hos7s4589 N A |2017-05:31 |[Ningde Contemporary | pn sty abtract
Pmperex Tech Co., Ltd.

35 |[103348516 CN A 2013-10-09 Sanyo Electric Co. English abstract

36 102244294 CN A 2011-11-16 Mitsubishi Chem Corp. English abstract

37 |hoses4128 N A |2017-05-10 |[Ningde Amperex English abstract
Technology Lid.

38  |po170051286 KR A 20170511 |G Chemical Ltd. English abstract
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Application Number

Filing Date 2022-08-11
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Examiner Name
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If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . - 5
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T

publisher, city and/or country where published.

1 Fxtended European Search Report issued January 14, 2020 in European application 19198416.0; 7 pages in English X

Chinese

2 [Chinese First Office Action issued January 19, 2020 in Chinese counterpart application 201811108529 .X; 12 pages in

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

EXAMINER SIGNATURE

Examiner Signature ‘I

Date Considered ‘I

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

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if
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INFORMATION DISCLOSURE

First Named Inventor ‘ Kefei WANG
STATEMENT BY APPLICANT

Nl Art Unit | 8D
( Not for submissicn under 37 CFR 1.99)

Examiner Name ‘ TBD

Attorney Docket Number | 14850089C0OB

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature Timothy J. Maier/ Date (YYYY-MM-DD) 2022-08-11

Name/Print Timothy J. Maier Registration Number )51 986

This collection of information is required by 37 CFR 1.97 and 1.88. 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 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 532) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 3 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.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 routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

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

Application Number:

Filing Date:

Title of Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE
First Named Inventor/Applicant Name: Kefei WANG

Filer: Timothy Joseph Maier/Yuriko Stankich
Attorney Docket Number: 14850089COB

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sul:’-;'g(t:)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sullaj-s'l';(t;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820
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Electronic Acknowledgement Receipt

EFS ID: 46390630
Application Number: 17885920
International Application Number:
Confirmation Number: 7924
Title of Invention: ELECTROLYTE AND ELECTROCHEMICAL DEVICE
First Named Inventor/Applicant Name: Kefei WANG
Customer Number: 62008
Filer: Timothy Joseph Maier/Yuriko Stankich
Filer Authorized By: Timothy Joseph Maier
Attorney Docket Number: 14850089COB
Receipt Date: 11-AUG-2022
Filing Date:
Time Stamp: 15:02:18
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1820
RAM confirmation Number E20228AF02503902
Deposit Account 505976
Authorized User Yuriko Stankich

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.21 (Miscellaneous fees and charges)
File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
284861
1 Transmittal of New Application Transmittal.pdf no 2
€51347ad9495e2dd7e94c 148fac624168a0
3468
Warnings:
Information:
2226417
2 Application Data Sheet ADS.pdf no 9
5a7c69750375b31f7fba17773%22caabb31
e98b
Warnings:
Information:
981271
3 QOath or Declaration filed Declarations.pdf no 4
bce666c64fa74fa22bc8f2830b1990caBB4d
892
Warnings:
Information:
238091
4 Power of Attorney POA.pdf no 2
263d0c100c60cb8: 2|
6920
Warnings:
Information:
432821
5 Specification.pdf yes 55
a2092e8170f80521d7ef73e45d51e9304 741
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 46
Claims 47 54
Abstract 55 55
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Warnings:
Information:
195513
6 Drawings-only bIaFk and white line Drawings.pdf no 3
drawings
32635d881291a71669a24cba5600748005¢
Warnings:
Information:
20400
Information Disclosure Statement (IDS)
7 Form (SB0S) IDS-Statement.pdf no 1
f117cd80f35b965b4664bcfbc69e9238d62
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
1265540
Information Disclosure Statement (IDS)
8 Form (5808) IDS.pdf no 9
300e5fch9953d8esf8eS5ac3312f620dddfob)
Warnings:
Information:
44503
9 Fee Worksheet (SB06) fee-info.pdf no 2
aa1324d59935c3e1bb537383e25f0e6a7eb)
Warnings:
Information:
Total Files Size (in bytes)1 5689417
This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.
New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA.. PTO/AIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date August 11, 2022

First Named Inventor Kefei WANG

Title ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Art Unit TBD

Examiner Name TBD

Attorney Docket Number |14850089COB

SIGNATURE of Applicant or Patent Practitioner

[Timothy J. Maier/ Date Optona) | Aygust 11, 2022
Name Timothy J. Maier Eﬁ%ﬁ?tio“ 51,986

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

I:' *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code; PA.. PTO/AIA/B2B (07-13)
Document Descr'ptlon: Power of Attomev Approved for use through 11/30/2014. OMB 065%-0051

U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are reqiired o respond to a collection of information unless it displays a valid OMB conircl number

POWER OF ATTORNEY BY APPLICANT

1 hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes ahove may be left blank if information is provided on form PTO/AIA/B2A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s} or agent(s}, and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

or 62008

[:I I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our atterney(s) or agent{s), and to transact
alf business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/B2A) or identified above. (Note: Complete form PTO/AIA/B2C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number: 1 |
OR

Firm or
Individual Name

Address
City
Country
Telephone

[ state [ | zip

| Emait [
| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Ningde Amperex Technology Limited

D Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

L]

Assignee or Person to Whom the Inventor is Under an Obligation to Assign {provide signer’s title if applicant is a juristic entity)

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2} was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose tifle is supplied below) is authorized fo act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature /,m/r%:‘n Tond [ Date (Optional) |
Name Liangxin Yahg v (}/
Title IP Senior Manager

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1,33, See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multipie forms.

DTotaI of forms are submitted,

This collection of information is required by 37 CFR 1.131, 1.32, and 1,33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to pracess) an application, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1,14, This colfeclion is estimated to take 3 minutes to complete,
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ELECTROLYTE AND ELECTROCHEMICAL DEVICE
CROSS REFERENCE TO THE RELATED APPLICATIONS

The present application 18 a continuation application of US Application
17/064959, which 1is a continuation application of US Application
16/211,853, now US Patent 10/833,363, where 16/211,853 claims the
benefit of priority from China Patent Application No. 201811108529.X,

A

filed on 21 Septernber 2018, the disclosure of which is hereby incorporated

by reference in its entirety.

{0 1. Technical Field

The present disclosure relates to the technical field of energy siorage
technologies, in particular to an electrolyte and an electrochemical device

containing the electrolyte.
2. Background

15 With the rapid development of electronic devices and electric vehicles,
the requirement for high capacity electrochemical devices has grown. In
order to increase capacity density of electrochemical devices, there is a need

for effective methods to develop high-voltage electrochemical devices.

At present, electrochemical devices with a working voltage above 4.4V

20 have become a hot research area in wany research institutes and enterprises.
However, at high voltages, the oxidation activity of the positive electrode
material increases, and the stability decreases, which makes the electrolyte
decomnpose on the surface of the positive electrode easily or cause
deterioration of the batiery maierial, resulting in a decrease in battery

capacity. In order to solve the above problerns, it is definitely necessary to

)
(9.3

provide an improved electrochemical device.
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SUMMARY

An emnbodiment of the present application provides an clectrolyte and
an electrochemical device containing the electrolyte, wherein the electrolyte
comprises a compound comprising two cyano groups (herein also referred
to as "a dinitrile compound"}, a compound comprising three cyans groups
(herein also referred to as "a trinitrile compound”), and propyl propionate.
The dipitrile compound can form a protective film on the cathode of the
electrochemical device, so as to inhibit the decomposition of the solvent in
the electrochemical device. However, since the protective film itself is
decomposed on the surface of the cathode at a high potential, the effect of
inhibiting decomposition of the solvent canvot be sustained for a long time.
The present wmventors unexpectedly found that by using a mixture of a
dinitrile compound, a trinitrile compound and propyl propionate, a firm
protective film which is not easily decomposed on the surface of the cathode
at a high potential can be formed. The electrolyte according to the
embodiment of the present application can effectively inhibit the increase in

DC internal resistance of the electrochermical device.

In an embodiment, the present application provides an electrolyte. The
electrolyte comprises a dinitrile compound, a trinitrile compound, and propyl
propionate, wherein, based on the total weight of the electrolyte, the weight
percentage (X} of the dinitrile compound and the weight percentage (Y) of
the trinitrile compound based on the total weight of the electrolyte solution

meet the conditions represented by Formula (1) and Formmula (2):
about 2 wif <(X+Y) <about 11 wt% ... (1); and
about 0.1 <(X/Y)<about§ (2).

According to an embodiment of the present application, the weight
percentage {Y) of the trinitrile compound and the weight percentage (Z) of
the propyl propionate based on the total weight of the electrolyte meet the

condition represented by Formula (3):

about 0.01 <(Y/Z) <about 0.3 (3).
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According 1o an emboditent of the present application, the weight
percentage of the dinitrile compound is X, and X is about 0.01-10 wt%; the
weight percentage of the trinitrile compound 1s Y, and Y is about 0.01-10
wt%:; and the weight percentage of the propyl propionate is Z, and 7 is about
5-50 wi%. The electrolyte according to the embodiments of the present
application can effectively inhibit the increase in DC internal resistance of

the electrochemical device, thereby achieving a better effect.

According to an ermnbodiment of the present application, the electrolyte
further comprises a fluoroether, wherein based on the total weight of the
electrolyte, the content of fluoroether is about 0.01-10 wt%. The fluoroether
can form a better protective film with the winitrile compouund, thereby
improving the DC internal resistance and the storage performance of the

electrochermical device.

According to an embodiment of the present application, the electrolyte
further comprises a cyclic phosphonic anhydride, wherein, based on the total
weight of the electrolyte, the content of the cyclic phosphonic anhydride is
abount 80.01-10 wit%. The addition of the cvclic phosphounic aphydride can

further inhibit the wncrease in DC internal resistance during the cycle.

According to an embodiment of the preseut application, the electrolyte
further comprises one selected from the group consisting oft a cyclic
carbonate ester having a carbon-carbon double bond, a fluorinated chain
carbonate ester, a fluorinated cyclic carbonate ester, a compound having a
sulfur-oxygen double bond, and any combination thereof. These compounds
can forrn a firm protective film which is not easily to be decomposed at the
clectrode interface with the dinitrile compound, the trinitrile compounnd and
propyl propionate, thereby further inhibiting the side reactions in the
electrochemical device and reducing the voltage drop during storage of the
electrochemical device, so as to improve the long-term storage performance

and reliability of the electrochemical device.

In another ewbodiment, the present application provides an

electrochemical device and an electronic device using the electrochemical
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device. The electrochemical device corprises electrodes and an electrolyte

which is any of the electrolyte described above.

According to an embodiment of the present application, the electrode

includes a current collector and a coating on the current collector.  The

3 coating includes a single-sided coating, a double-sided coating, or a
combination thereof., The single-sided coating is a coating formed by
applying a slurry on one surface of the current collector. The double-sided

coating 18 a coating formed by applying a slurry on two surfaces of the

current collector. The electrode  with the single-sided coating has an
10 electrode compaction density DM, and the electrode  with the double-sided

coating has an electrode  compaction density D2, wherein D1 and D2 meet

the following relationship: about 0.8 < D1/D2 < about 1.2.

According to an embodiment of the present application, the electrode s

mclnde 4 cathode and an anode  In some embodiments, when the electrode

15 is an cathode, about 3.5 gfem® < D2 < about 4.3 g/am’. In some other
embodiments, when the electrode  is an anode , about 1.2 glem®<D2 < 1.8

glom’,

In the electrochemical device according to the embodiments of the

present application, when the elecirolyte of the electrochemical device

20 comprises a compound comprising two c¢yano groups, a compound
comprising three cyano groups, and propy! propionate, and the electrode
compaction densities meet the above relationships, the electrode  can have

good electrical conductivity, the effects of the cathode and anode active
materials are well exerted, which is important to controlling the expansion

25 of electrochemical devices. Therefore, the electrochemical device according
to the embodiments of the present application achieves high capacity density

and has excellent cycle and storage performances.

In another embodiment, the present application provides an electronic

device including the electrochemical device.

30 Additional aspects and advantages of the ersbodiments of the present
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application will be partially described, illustrated or explained by way of

examples in the description as follows.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described according to the appended drawings in

which:

The drawings needed for describing the embodiments of the present
application or the prior art will be briefly described below to facilitate the
description of the embodiments of the present application.  Obviocusly, the
drawings in the following description are only a portion of the embodiments
of the present application.  For those skilled in the art, the drawings of other
embodiments can be obtained according to the structures ilfustrated in the

drawings without creative efforts.

Fig. 1A shows the DC internal resistances of fresh batteries of Examples
51-1 and S1-2 of the present application and Comparative Example £}1-1 at
different charge states (10% S0OC, 20% SOC, and 706% SGC).

Fig. 1B shows the DC internal vesistances of batteries of Examples 51-
1 and 51-2 of the present application and Comparative Example D1-1 at
different charge states (10% SOC, 20% SOC, and 70% SOC) after 200

cycles of charge and discharge.

Fig. 1C shows the DC internal resistances of batteries of Examples S1-
1 and S1-2 of the present application and Comparative Example D1-1 at
different charge states (10% SOC, 20% SOC, and 70% SOC) after 400

cycles of charge and discharge.

Fig. 2 18 a view schematically showing the structure of an electrode A

with a single-sided coating of the present application.

Fig. 3 is a view schematically showing the structure of an electrode B

with a double-sided coating of the present application.

Fig. 4 is a view schematically showing the structure of an electrode C
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with a single-sided coating and a double-sided coating of the present

application.
BETAILED DESCRIPTION

Embodiments of the present application will be described n detail
below. Throughout the specification of the present application, the same
or similar components and components having the same or similar functions
are denoted by similar reference numerals. The embodiments described
herein with respect to the figures are explanatory, and illustrative, and are
provided to facilitate the basic understanding of the application. The
embodiments of the present application should not be interpreted as
fimitations to the present application.  Unless otherwise expressiy
indicated, the following terms used herein have the meanings indicated

below.

As used herein, the term "about” is used fo describe aund depict minor
variations. When used in connection with an event or circumstance, the
term may refer to an exammple in which the event or circumstance occurs
precisely, and an example in which the event or circumstance occurs
approximately.  For example, when used in connection with a value, the
term may refer to a range of variation less than or equal to £10% of the stated
value, such as less than or egual to £5%, less than or equal to 4%, less than
or equal to £3%, less than or equal to +2%, less than or equal to £1%, less
than or equal to #0.5%, less than or equal to +0.1%, or less than or equal o
+0.05%. In addition, amounts, ratios, and other values are sometimes
presented in a range format in this application. It is to be understood that
such a range format is provided for convenience and simplicity, and should
be understood flexibly to include not only the numerical values that are
explicitly defined in the range, but also all the individual values or sub-
ranges that are included 1o the range, as if each value and sub-range are

explicitly specified.

As used herein, "hydrocarbyl" covers alkyl, alkenyl, and alkynyl

groups. For example, the hydrocarbyl may be a straight-chain hydrocarbon
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stracture having 1 to 20 carbon atoms.  The hydrocarbon group also way
be a branched or cyclic hydrocarbon structure having 3 to 20 carbon atoms.
When a hydrocarbon group having a specific number of carbon atoms is

defined, it may cover all geometric isomers baving the carbon number.  The

w

hydrocarbon group herein may also be a hydrocarbon group having 1 1o 15
carbon atoms, a hydrocarbon group having 1 to 10 carbon atoms, a
hydrocarbon group having 1 to S carbon atoms, a hydrocarbon group having
5 to 20 carbon atoms, a hydrocarbon group having 5 to 15 carbon atoms or
a hydrocarbon group having 5 to 10 carbon atoms. Additionally, the
10 hydrocarbon group may be optionally substituted.  For example, the
hydrocarbon group may be substituted by halo including fluorine, chlorine,

bromine, and iodine, an alkyl group, an aryl group or a heteroary! group.

As used herein, the "alkyl group” may be a linear saturated hydrocarbon

structure having 1 to 20 carbon atoms. The alkyl group also may be a

(s branched or cyclic hydrocarbon structure having 3 to 20 carbon atoms.  For
example, the alkyl group may be an alkyl group having 1-20 carbon atoms,

an alkyl group having 1-10 carbon atorns, an alkyl group having 1-5 carbon
atoms, an alkyl group having 5-20 carbon atoms, an alkyl group having 5-

15 carbon atoms, or alkyl group having 5-10 carbon atoms. When an alkyl

20 group having a specific number of carbon atoms is defined, it may cover all
geometric isomers having the carbon muuber.  Therefore, for example,
“butyl” means n-butyl, sec-butyl, isobutyl, tert-butyl and cyclobutyl; and
"propyl” includes n-propyl, isopropyl and cyclopropyl. Examples of the

alkyl group include, but are not limited to, methyl, ethyl, n-propyl, isopropyl,

N
e

cyclopropyi, n-butyl, isobutyl, sec-butyl, tert-butyl, cyclobutyl, n-pentyl,
isoamyl, neopentyl, cyclopentyl, methylcyclopentyl, ethylcyclopentyl, n-
hexyl, ischexyl, cyclohexyl, n-heptyl, octyl, cyclopropyl, cyclobutyl,
norbornanyl and so on.  Additionally, the alkyl group may be optionally

substituted.

30 As used herein, the term "alkylene group” means a linear or branched
divalent saturated hydrocarbon group. For example, the alkylene group

mway be an alkylene group having 1-20 carbon atoms, an alkylene group
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haviog 1-15 carbon atorus, an alkylene group having 1-10 carbon atoms, an
alkylene group having 1-5 carbon atoms, an alkylene gronp having 5-20
carbon atoms, an alkylene group having 5-15 carbon atoms, or alkylene
group having 5-10 carbon atoms.  Representative alkviene group inciudes
{for exavople} wethylene, ethane-1,2-diyl ("ethylene”), propane-1,2-diyl,
propane-1,3-diyl, botane-1.4-diyl, pentane-1,5-diyl and the hke,

Additionally, the alicylene group may be optionally substituted.

As used herein, the term “alkenviene group” covers both linear and
branched alkenylene groups. When an alkenylene group having a specific
number of carbon atoms is defined, it may cover all geometric isomers
baving the carbou nurober.  For example, the alkenylene group may be an
alkenylene group having 2-20 carbon atoms, an alkenylene group having 2-
15 carbon atoms, an alkenylene group having 2-10 carbon atoms, an
alkenylene group having 2-5 carbon atoms, an alkenylene group having 3-
20 carbon atoms, an alkenylene group having 5-15 carbon atoms, or
alkenylene group having 5-10 carbon atoms.  Representative alkenvlene
group includes (for exarnple) ethenylene, propenylene, butenylene and the

like. Additionally, the alkenylene group may be optionally substituted.

As used herein, the terrn "aryl” encoropasses both mounocyclic and
polycyclic systems. A polycyclic ring may have two or more rings in
which two carbons are shared by two adjacent rings (where the rings are
“fused™), in which at least oue of the rings is aromatic and other rings roay
be for exarnple, a cycloalkyl group, a cycloalkenyl group, an aryl group, a
heterocyclyl group and/or a heteroaryl group.  For example, the aryl group
may be a C-Cso aryl group, a Ce-Cap aryl group, a Cs-Cap aryl group, a Ce-
Cap aryl group, or a Cs-Cho aryl group.  Representative aryl group includes
{for example) phenyl, wethyiphenyl, propyiphenyl, isopropylphenyl, benzvl
and naphthalen-1-yl, naphthalen-2-y1 and the like. Additionally, the aryl

group may be optionally substituted.

As used herein, the term "heteroaryl group” covers a monocyclic
hetercaromatic group which may include one to three hetercatoms, for

example, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, triazole,
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pyrazole, pyridine, pyrazine, pyrimidine, and the like. The term heteroary]
group also includes a polycyclic heteroaromatic system having two or more
rings in which two atoms are shared by two adjacent rings (where the ring is

"fused"), in which at least one of the rings is a heteroaryl group, and other

w

rings may be a cycloalkyl group, a cycloalkenyl group, an aryl group, a
heteroeyelyl group and/or a heteroaryl group.  The heteroatom in the
heteroaryl group may be for exarnple O, 5, N, Se¢, and so on.  For example,
the heteroaryl group may be a Ur-Csp heteroaryl group, a Ca-Cyo heteroaryl
group, a (-3 heteroary! group, a Co-Can heteroaryl group, or a Cr-Cio
10 heteroaryl group.  Additionally, the aryl group wmay be optionally

substituted.

When the above substituents are substituted, the substituent is selected
from the group consisting of halogen, an alkyl group, a cycloalkyl groap, an

alkenyl group, an aryl group, and a heteroaryl group.

15 As used herein, the content of each component is obtained based on the

total weight of the electrolyte.
L. Electrolyte

An embodiment of the present application provides an electrolyte,

which comprises an electrolyte and a solvent in which the electrolyte is

20 dissolved. It is one of the main characteristics of the electrolvie of the
present application that the electrolyte comprises a dinitrile compound, a
trinitrile compound, and propyl propionate, wherein, based on the total
weight of the electrolyte, the weight percentage of the is X and the weight
percentage of the trinitrile compound is Y, and X and Y weet the conditions

25 represented by Formula (1) and Formula (2):
about 2 wi% < (X+Y) <about Hwt% ...(1); and
about 0.1 <(X/Y) <about 8 ...(2).

In some embodiments, X and Y meet about 2 wt% < (X+Y) < about 8

wi% and about 0.1 < {(X/Y) < abont 6 simultaneously. In some

9
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embodiments, X and Y meet about 3 wt% <{X+Y) <6 wt% and about 8.2
< (XY} < about 5 simultaneously. In some embodiments, X and Y meet
about 4 wt% < (X+Y)} < about 5 wt% and about 0.3 < (X/Y}) < about 4
simultaneously.  In some embodiments, X and Y meet about 2 wi% <

{(X+Y) <about 5 wi% and about 0.1 <(X/Y) <about 1 simultaneously.

In somwe embodunents, based on the total weight of the electrolvie, the
weight percentage of the trinitrile compound is Y and the weight percentage
of the propyl propronate is Z, and Y and Z meet the condition represented by

Formula (3):
about 0.01 <(Y/£) <about 0.3 ...(3).

In some embodiments, Y and Z meet about 0.01 <(Y/Z) <about0.2. In

some embodiments, Y and 7 meet about .02 <(Y/Z) <about (.1,

{n some embodiments, the weight percentage of the dinitrile compound
is about 0.01-10 wit%. In some embodiments, the weight percentage of the
dinitrile compound is not less than about 0.01 wi%, vot less than about 0.1
wi%, not less than about 0.3 wt%, or not less than about 0.5 wit%. In some
embodiments, the weight percentage of the dinitrile compound is not greater
than about 10 wt%, not greater than about 8 wt%, or not greater than about

6 wt%.

In some embodiments, the weight percentage of the trinitrile compound
is about 0.01-10 wit%. In some embodiments, the weight percentage of the
trinitrile cornpounnd is not less than about 0.01 wt%, not less than about 0.1
wt%, not less than about 0.3 wt%, or not less than about 0.5 wi%. In some
embodiments, the weight percentage of the trinitrile compound is not greater
than about 10 wt%, not greater than about 8 wi%, not greater than about 5

wi%, not greater than about 4 wi%, or not greater than about 3 wi%.

In some embodiments, the weight percentage of the propyl propionate
is about 5-30wt%. In some embodiments, the weight percentage (Z) of the
propyl propionate is about 5-40 wt%, about 10-40 wt%, about 10-30 wi%,

about 20-30 wt%, about 20-40 wi%, about 20-30 wit%, or about 25-30 wt%.

10

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 210 of 273



Attorney Docket No. 148350089C0OB
Compound comprising two cyano groups (Dinitrile compound)

In some embodiments, the dinitrile compound according to the present

application includes a compound of Formula [4] or [5]:
CN-R;-CN {41,
5 CN-R2-(0-R33-0-Re-CN [51,
or a cornbination thereof,

wherein in Formula [4] or [5], Ry, Ra, R3 and Ry are each independently

an alkylene having 1-20 carbon atoms, for example, an alkylene group
having 1-15 carbon atoms, an alkylene group having 1-10 carbon atoms, an

(0 alkylene group having 1-5 carbon atoms, an alkylene group having 5-10
carbon atoms, an alkylese group having 5-20 carbon atoms, an alkylene

group having 3-15 carbon atoms, an alkenylene group having 2-20 carbon
atoms, an alkenylene group having 2-15 carbon atoms, an alkenylene group
having 2-10 carbon atoms, an alkenylene group having 2-5 carbon atoms, an

15 alkenylene group having 5-20 carbon atoms, an alkenylene group having 5-
15 carbon atoms, or an alkenylene group having 5-10 carbon atoms, and n is

an integer from 0 to 5.

In some embodiments, the dinitrile compound according to the present

application is a cornpound of Formula [4] or [3].

20 In some embodiments, the dinitrile cornpound of the present application
includes, but 18 not Hmited to, butanedinitrile, glutaronitrile, adiponitrile,
1,5-dicyanopentane,  1,6-dicyanchexane,  1,7-dicyanoheptane,  1,8-
dicyanooctane, 1,9-dicyanononane, 1,10-dicyanodecane, i,12-

dicyanododecane, tetramethylbutanedinitrile, 2-methylglutaronitrile, 2,4-

25 dimethylglutaronitrile, 2,24 4-tetramethylglutaronitrile, 1,4~
dicyanopentane, 2,6-dicyanoheptane, 2.7-dicyanooctane, 2.8~
dicyanononane, 1,6-dicyanodecane, 1,2-dicyanobenzene, 1,3~

dicyanobenzene,  14-dicyanchenzene,  3,5-dioxa-pimelonimile, 14-

bis(cyanoethoxyybutane, ethylene glycol bis(2-cyanoethyhether, diethylene

11
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glycol bis(R-cyanoethylDether, triethylene glycol bis(Z-cvanocethylether,
tetracthylene glycol bis(2-cyanoethyiether, 3,6,9,12,15,18-
hexaoxaeicosancic dinitrile, 1,3-bis{2-cyanoethoxy)propane, 1.4-bis(2-
cyanoethoxyibutane, 1,5-bis(2-cyanoethoxypentane, ethylene glycol his{4-
cyanobutylether, 1.4-dicyano-2-butene, 1,4-dicyano-2-methyl-2-butene,
1,4-dicyano-2-ethyl-2-botene,  1.4-dicyano-2,3-dirnethyl-2-butene, 1,4-

dicyano-2,3-diethyl-2-butene, 1,6-dicvano-3-hexene, 1,6-dicyano-2-

compounds may be used alone or in combination of two or more thereof.
Compound comprising three cyano groups {Trinitrile compound}

{n some embodiments, the trinitrile compound according to the present

application incindes a covopound of Formula [6] or {7]:

CN-{CH)-CH{CH)-ONH-CH)-CN - {6,

or a combination thereof,

wherein in Formula [6], x, y, and z represents an integer from 0 to 5 and

%, v, and z are not § at the same time; and

in Formula [7], Rs may be hydrogen or an alkyl group having 1-20
carbon atoms, for example, an alkyl group having 1-10 carbon atoms, an
alkyl group having 1-5 carbon atoms, an alkyl group having 5-20 carbon
atoms, an alkyl group having 5-15 carbon atoms, or an alkyl group having
5-10 carbon atoms; Re, Ry, and Re each independently may be an alkylene
group having 1-20 carbon atoms, for example, an allkylene group having -
15 carbon atoms, an alkylene group having 1-10 carbon atoms, an alkylene

group having 1-5 carbon atoms, an alkylene group having 3-20 carbon

12
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atoms, an alkylene group having 5-15 carbou atoms, or an alkylene group
having 5-10 carbon atoms; and X4, Xs and X each independently may be -
Ro-CN, wherein Ry may be an alkylene group having 1-20 carbon atoms, for
example, an alkyvlene group having 1-15 carbon atoms, an alkylene group
having 1-10 carbon atoms, an alkylene group having 1-5 carbon atoms, an
alkylene group having 5-20 carbon atorus, an alkylene group having 5-15

carbon atoros, or an alkylene group having 5-10 carbon atoms.

In some embodiments, the trintrile compound according to the present

application is a compound of Formula {6] or {7].

{n some embodiments. the trinitrile compound of the present application
includes, but is not limited to, 1,3,5-pentanetricarbonitrile , 1,2,3-
propanetrinitrile, 1,3,6-hexanetricarbonitrile |, 1,2.6-hexavetricarbonitrile |

1,2,3-tris(2-cyanoethoxyypropane, 1,2.4-tris{2-cyanoethoxy)butane, 1,1,1-

tris{cyanoethox ymethylenejethane , LLI-
tris{cyanoethox ymethylene)propane, 3-methyl-1,3,5-
tris{cyancethoxyjpentane, 1,2,7-tris{cyanoethoxy)heptane, 1.2,6-

tris{cyanoethoxyihexane, or 1,2.5-tris{cyanoethoxy)pentane. The irinitrile

compounds may be used alone or in combination of two or more thereof.
Fluoreether compound

In some embodiments, the fluoroether corspound of the present
application includes at least one of the compounds of Formula [8], Formula
{91, Formula [10], or Formula {11}

Rf1-0 ~RE2 8%

Rf1-0 ~R 9L

Rf1-0 ~«R' -0}~ R [11],

where in Formulae [81, [9], [10], and [11], Rfl and R{2 are each

independently a linear or branched C; to Cyp2 fluoroalkyl group at least one

13
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hydrogen atom of which is replaced with floorine, R is a Hoear or branched
C1 to Cyz alkyl group, and R s a linear or branched Cy to Cs alkylene group,

and n is an integer from 1 to 5.

In some embodiments, the fluoroether compound of the present
application is a compound of Formula [&], Formula [9], Formula {10}, or

Formmula [11L

In somwe embodiments, R or RE2 is each independently a fluorcalkyl
group selected from the group consisting of HCKFp-, CFs-, HCFCFa-,
CHiCF-, CFCHz-, CHCEe-, (CH:3)CH-, HCRCFCH-, CHCHCHs-,
HCFCECEFCH-, HCEXCRCFCHCH;-, CFCF,CHz-, CFCFHCERCHy-,
HCFCF(CF3)CHz-, and CFCFCHCH-.

The fluoroether can form a better protective film with the trinitrile
compound, thereby further improving the DO internal resistance and the

storage performance of the battery,

In some embodiments, the fluoroether of the present application

wclades, but is not Hmited to:

HCF,CF,CH,OCF,CF,H(FEPE), (CF).CFCF(CF,CF3)(OCHz)
(TMMP), CF:CHFCE.CH(CH.)OCF,CHFCF:(TPTP),
HCF,CF.CH.0CF,CF.CR.CRH, HCF,CR0CHCF,
HCFCE0CHCH,0CRCRH, HORCR0CH.CHCHROCE,CEH,
HOFCRCHLOCECRCEH, HOPCROCH,CHOCFCRCEH,
HOPF,CF0CH,CH,CH,OCECF.CFH, CH;0CHCHOCHCHAF,
CH:OCH,CH.O0CHCF;, CH.OCHCH(CH: \OCHCHOF,
CHAOCHCH(CH: ) OCHCFs, FOHCH2OCHCHLOCHCHOF,

FCHCHAOCHCHCH)OCHCHGF,  CHRCHOCHCHORCHCF: or
CHCHOCHCH(CH)OCHCFs, The fluoroether may be used alone or

in combination of two or more thereof,

The structural formulas of FEPE, TMMP, and TPTP are shown below:

14
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difluoropropyl ether,
(FEPE) CTMMEP ; -
‘ ( ) (TPTP)

In some embodiments, based on the total weight of the electrolyte, the
content of the fluoroether 1s not less than about 8.01 wi%, not less than about
0.1 wit%, or not less than about 0.5 wi%. In some embodiments, the content
of the fluoroether is not greater than about 5wt%, uot greater than about 4

wt%, not greater than about 3wt%, or not greater than about 2 wi%,

W

Cyelic phosphonic anhydride compound

1 some embodiments, the cyclic phosphonic ashydride according to the

present application inchudes one or more of the compounds of Formuala {12}

0\ /,R 2

P,
. P \\0
Ry, —
1 P
VAN
G Ryp [i21,
10 wherein in Formula [12], Rio, Rii, and Ryz each independently may be

hydrogen; each independently may be an alkyl group having 1-20 carbon
atoms, for example, an alkyl group having 1-15 carbon atoms, an alkyi group
having 1-10 carbon atoms, an alky] group having -5 carboun atoms, an alky]
group having 5-20 carbon atoms, an alkyl group having 5-15 carbon atorns,
15 and an alkyl group having 5-10 carbon atoms; and each independently may
be an aryl group having 6-30 carbon atoms, for example, an aryl group
having 6-30 carbon atoms, an ary! group having 6-26 carbon atoms, an aryl
group haviog 6-20 carbon atows, an aryl group having 10-30 carbon atoms,

an aryl group having 10-30 carbon atoms, an aryl group having 10-26 carbon

s
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atoms, or an aryl group having 10-20 carbon atoms, wherein R, Ry, and
Rz may be different from or the same as each other, or any two of them are

the same.

In some embodiments, the cyclic phosphonic anhydride compound of
3 the present application includes, but is not lmited to, compounds of
following formulae, which may be used alone, or in combination of two or

more thereof:

a (J\ A
\/ )%
T TN
I \0 /\({ 3
\‘E' E ______ /P\ /»1’\20
e 1O 2Ny
¢ 7 v {TM3P), © ~(TE3P),
/ 0 A
/ A P
Q %
M Ny
\ = 7 ? \~é iﬂ@
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\“\ Q /\f\j \\ (E)/ \(‘w \}/_
‘\ o o iy N e N/
[ ] g o 2
Yy S N o T

L N gn
i \ 4 o -
" N I /™
% /
N A & \ P
S / 'P/ "’A\‘\ o o
SO Ny Sk Ao
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1o some embodiments, based on the total weight of the electrolyte, the

07

comntent of the cyclic phosphonic anhydride is not less than about 0.01 wt %

17
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or not fess than about 0.1 wit%. In some embodiments, the content of the
cyclic phosphonic anhydride is not less than about 6.3 wt% or not less than
about (.5 wt%. In some embodiments, the content of the cyclic phosphonic

anhydride is not greater than about 4 wit% or not greater than about 3wit%.
5 Other additives

The electrolyte of the present application may further comprises one or
more selected from the group cousisting oft a cyclic carbonate ester having
a carbon-carboun double boud, a fluoro chain carbonate ester, a fluorinated

cyclic carbonate ester, or a componnd having a sulfur-oxygen double bond.

10 In some embodiments, the cyclic carbonate ester having a carbon-
carbon double bond useful in the present application includes, but is not
limited to: vinylene carbonate, methyl vinylene carbonate, ethyl vinylene
carbonate, 1,2-dimethyl vinylene carbonate, 1,2-diethyl vinylene carbounate,
fluorovinylene carbonate, and trifluoromethylvinylene carbonate; vinyl

£5 cthylene carbonate, l-methyl-2-vinylethylene carbonate, 1-cthyl-2-
vinylethylene carbonate, 1-n-propyl-2-vinylethylene carbonate, 1-methyl-2-
vinylethylene carbonate, 1,1-divinylethylene carbonate, and 1,2-
divinylethylene carbonate; and 1,1-dimethyl-2-methylene ethylene
carbonate, and 1,1-diethyl-2-methylene ethylene carbonate. The cyclic

20 carbonate ester having a carbon-carbon double bond may be used alone or

in combination of two or more thereof,

In some embodiments, based on the total weight of the electrolyte, the
content of the cyclic carbonate ester having a carbon-carbon double bond is
not less than about 0.01 wit%, not less than about .1 wt%, or not less than

15 about 0.3 wt%. In some embodiments, the content of the cyclic carbonate
ester having a carbon-carbon double bond is not less than about 0.5 wi%. In
some embodiments, the content of the cyclic carbonate ester having a
carbon-carbon double bond is not greater than about 5 wt%, not greater than

about 3 wi%, or not greater than about 1 wi%.

30 In some embodiments, the fluorinated chain carbonate ester according

18
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to the present application includes, but is not limited to: fluoromethmety]
carbonate, difluoromethmethyl carbonate, trifluoromethmethyl carbonate,
trifluoroethmethy!  carbonate, or bis{trifluoroethyl) carbonate. The
fluorinated chain carbonate ester may be used alone or in combination of

two or more thereof.

w

In somwe embodunents, based on the total weight of the electrolvie, the
content of the fluorinated chain carbonate ester is not less than about
0.01wit% or not less than about 0.1wt%. In some embodimenis, the content
of the fluorinated chain carbonate ester is not less than about 0.3 wi%. In

10 some embodiments, the content of the fluorinated chain carbonate ester is
not less than about 8.5 wi%. In some other embodiments, the coutent of the
fluorinated chain carbonate ester is not greater than about 3 wit% or not
greater than about § wi%. In some other embodiments, the content of the
fluorinated chain carbonate ester is not greater than about | wt%. In some

(s emboduments, the fluorinated cyclic carbonate ester according to the present
application includes, but is not limited to, fluoroethylene carbonate, 4,4-
difluoroethylene carbonate, 4,5-difluoroethylene carbonate, 4-fluoro-4-
methylethylene carbonate, 4,5-difluoro-4-methylethylene carbonate, 4-
fluoro-5-methylethylene carbonate, 4 4-difluoro-5-methylethylene

20 carbonate, 4-(fluoromethyl)-ethylene  carbonate, 4-(difluoromethyl)-
ethylene  carbonate,  4-{(triflnoromethyl}-ethylene  carbonate, 4
(tluoromethyl)-4-fluoroethylene carbonate, 4-(fluoromethyl}-3-
fluorcethylene carbonate, 4-fluoro-4,5-dimethylethylene carbonate, 4,5-

diftuore-4.5-dimethylethylene carbonate, and 4 4-difluoro-5,5-

N
e

dimethylethylene carbonate. The fluorinated cyclic carbonate esters may be

used alone or i combination of two or more thereof,

In some embodiments, the content of the fluorinated cyclic carbonate
ester is not less than about 0.1 wt% based on the total weight of the
electrolyte. In some embodiments, the content of the fluoro cyclic carbonate

30 ester i1s not less than about 0.5 wi%. In some embodiments, the content of
7

the fluorinated cyclic carbonate ester is not less than about 2 wt%. In some

embodiments, the content of the fluorinated cyclic carbonate ester is not less
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than about 4 wit%. In some embodiments, the content of the fluorinated
cyclic carbonate ester is not greater than about 15 wt%. In some
embodiments, the content of the fluorinated cyclic carbonate ester is not
greater than about 10 wit%. In some embodiments, the content of the

fluorinated cyclic carbonate ester is not greater than abont 8 wt%.

In some embodiments, the compounnd having a sulfar-oxygen double
bound according to the present application includes, but is not livited to: a
cyelic solfate ester, a chain sulfate ester, a chain sulfonate ester, a cyclic
sulfonate ester, a chain sulfite ester, a cyclic sulfite ester, a chain sulfone, a
cyclic sulfones, and so on. The compound having a sulfur-oxygen double

bond may be used alone or in combination of two or more thereof,

In some embodiments, based on the total weight of the electrolyte, the
content of the compound having a sulfur-oxygen double bond is not less than
about 0.01 wi%.. In some embodiments, the content of the compound having
a sulfur-oxygen double bond is not less than about 0.1 wit%. In some
embodiments, the content of the compound having a sulfur-oxygen double
hound is not less than about 8.3 wi%. In some embodiments, the content of
the compound having a sulfur-oxygen double bond is not less than about 0.5
wt%. In some other embodiments, the content of the compound having a
sulfur-oxygen double bond is not greater than about 5 wi%. In some
embodiments, the content of the compound having a sulfur-oxygen double
bond is not greater than about 4 wt%. In some embodiments, the content of
the compound having a sulfur-oxygen double bond is not greater than about

3 wi%.

In some embodiments, the cyclic sulfate ester according to the present
application includes, but is not limited to: 1,2-ethylene giycol sulfate, 1,2-
propylene glycol sulfate, 1,3-propylene glycol sulfate, 1,2-butylene glycol
sulfate, 1,3-butylene glycol sulfate, 1.4-butylene glycol sulfate, 1,2-
pentylene glyeol salfate, 1,3-pentylene glyeol sulfaie, 1 4-pentylene glycol
sulfate, and 1,5-pentylene glycol sulfate. The cyclic sulfate ester may be used

alone or in combination of two or more thereof,

B
<
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In some embodiments, the chain suifate ester according to the present
application includes, but is not limited to: a dialkyl sulfate sach as dimethyl

sulfate, methyl ethyl sulfate, and diethy! sulfate. The chain sulfate ester may

be used alone or in combination of two or more thereot.

In some embodiments, the chain sulfonate ester according to the present
application inchades, but is not hmited to: methyl fluorosuifonate, ethyl
fluorosulfonate, roethyi wethanesulfonate, ethyl methanesulfonate, butyl
dimesylate, methyl  2-(methylsulfonyloxy)propionate,  ethyl  2-
{methylsulfonyloxy)propionate, methyl methylsuifonyloxyacetate, ethyl
methylsulfonyloxyacetate, phenyl methylsulfonate, and pentaflnoropheny!
methylsulfonate. The chain solfonate ester may be used alone or in

combination of two or more thereof.

1n some embodiments, the cyclic sulfonate ester according to the present
application includes, bat is not limited to: 1,3-propanesultone, 1-fluoro-1,3-
propanesultone, 2-flugro-1,3-propanesultone, 3-fluoro-1,3-propanesultone,
1-methyl-1,3-propanesulione, 2-methyl-1,3-propanesultone, 3-methyl-1, 3-
propanesuitone, I-propene-1,3-sultone, 2-propene-1,3-sultone, 1-fluoro-1-
propene-1,3-sultone, 2-fluoro-1-propene-1,3-sultone, 3-fluoro-1-propene-
1,3-sultone,  1-fluoro-2-propene-1,3-sultone,  2-fluoro-2-propene-1,3-
sultone, 3-fluoro-2-propene-1.3-sultone, 1-methyl-1-propene-1,3-sultone, 2-
methyl-1-propene-1.3-sultone, 3-methyl-1-propene-1,3-sultone, 1-methyl-
2-propene-1,3-sultone, 2-methyl-2-propene-1,3-sultone, 3-methyl-2-
propene-1,3-sultone, 1,4-butane sultone, 1,5-pentane sulione, methylene
methanedisulfonate, and ethylene methanedisulfonate. The cyclic sulfonate

ester may be used alone or in combination of two or more thereof.

In some embodimeuts, the chain sulfite ester according o the present
application includes, but is not limited to: dimethy! suifite, methyl ethyl
sulfite, and diethy! sulfite. The chain sulfite ester may be used alone or in

combination of two or more thereof.

In sore embodiments, the cyclic sulfite ester according to the present

application includes, but is not limited to: 1,2-cthylene glycol sulfite, 1,2-
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propylene glycol sulfite, 1,3-propylene glycol sulfite, 1.2-butylene glycol
suifite, 1,3-butylene glycol sulfite, 1.4-butylene glycol sulfite, 1,2-pentylene
glvcol sulfite, 1,3-pentylene glycol sulfite, 1,4-pentylene glycol sulfite, and
1,5-pentylene givcol suifite. The cyelic sulfite ester may be used alone or in

combination of two or more thereof,

In some embodiments, the chain sulfone ester according to the present
application includes, but is not limited to: a dialkyl sulfone compound such

as dimethyl sulfone, and diethyl sulfone.

In some embodiments, the cyclic sulfone according to the present
application includes, but is not limited to: sulfolane, methyl sulfolane, 4,5-
dimethy! sulfolane, and sulfolene. The cyclic sulfone may be used alone or

in combination of two or more thereof,
Flectrolyte

The electrolyte used in the electrolyte according to the embodiments of
the present application may be an electrolyte known in the prior art,
including, but not limited to: an inorganic lthium salt, for example LiClOy,
LiAsFs, LiPFs, LiBF;, LiSbFs, LiSOsF, and LiN(FSO;); a fluorine-
containing  organic  lithiwm  salt, for example  LiCF:SQ;,
LAN(FSOXCF380:), LIN(CEF3SOgn, LIN(CFsSOyy,, cyclic lithinm 1,3-
hexafluoropropane disulfonimide, cyclic lithimm 1,2-tetrafhuoroethane
disulfonimnide,  LiN(CHESO)CiFeSOQn),  LiC{CE:S02)3,  LiPF(CFa),
LiPFH{CoFs)s, LiPF(CF:80:):, LiPFHCoFs800 ), LiBF(CFa),
LiBFACoFsh, LiIBFXCF:SOa), and LiBFACFsSO20: and a lithinm salt
containing a dicarboxylic acid complex, for example, lithivwm
bis{oxalato)borate, lithivim difluoro{oxalato)borate, lithiwin
tris{oxalato)phosphate,  lithium  difluorobis(oxalato)phosphate,  and
lithiumtetraflnoro(oxalato)phosphate. In addition, the electrolyte may be
used alone or in combination of two or more thereof. For example, in some
embodiments, the electrolyte includes a combination of LiPFs and LiBF.. In
sorne embodinents, the electrolyte includes a combination of an inorganic

lithium salt such as LiPFs or LiBF, and a fluorine-containing organic lithium
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salt such as LICKF:S0:, LiN(CE:SOny, or LIN(CFSOnn., In some
embodiments, the concentration of the electrolyte is in the range of about
(1.8-about 3 mol/L., for example, about (.8-about 2.5 mol/L., about (.8-about
2 mol/L, about 1-about 2 mol/L, for example, I mol/l., 1.15 mol/E, 1.2

me¥/L, 1.5 mol/L., 2 mol/L or 2.5 mol/L.
Solvent

The solvent used in the electrolyte according to the embodiments of the
present application may be any non-agueous solvent known in the art as a

solvent for an electrolyte.

In some embodiments, the non-aqueous solvent useful in the present
application includes, but is not limited to: a cyclic carbonate ester, a chain
carbonate ester, a cyclic carboxylate ester, a chain carboxylate ester, a cyclic
ether, a chain ether, a phosphorus-containing organic solvent, a sulfur-
containing organic solvent, an aromatic fluorine-containing solvent or any

combination thereof.

In some embodiments, the cyclic carbonate ester according to the
present application generally has 3-6 carbon atoms, and includes, but is not
limited to: for example, ethylene carbonate, propylene carbonate, butylene

carbonate, and other cyclic carbonates.

in some embodiments, the chain carbonate ester according to the present
application includes, but is not Iimited to: a chain carbonate ester such as
dimethyl carbonate, ethyl methyl carbonate, diethyl carbonate, methyl n-
propyl carbonate, ethyl n-propyl carbonate, and di-n-propyl carbonate; and
a floorinated chain carbonate ester, for example, bis(fluoromethyl)
carbonate, bis(difluoromethyl) carbonate, bis(triffuoromethyl) carbonate,
bis(2-fluorcethyl) carbonate, his(2,2-difluoroethyly carbonate, bis(2,2,2-
trifluoroethyl}  carbonate,  2-fluorcethylmethyl  carbonate,  2,2-

diftuorcethylmethyl carbonate, and 2,2,2-trifluoroethylmethyl carbonate.

In some embodiments, the cyclic carboxylate ester according to present

application inclndes, but is not limited to: y-butyrolactone, y-valerolactone,

23
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and the like, and a cyclic carboxylate ester some hydrogen atoms of which

are substituted with fluorine.

In some embodiments, the chain carboxylate ester according to the
present application includes, but is not limited to: methyl acetate, ethyl
acetate, propyl aceiate, isopropyl acetate, butyl acetate, sec-buty! acetate,
isobuty! acetate, tert-butyl acetate, methyl propionate, ethyl propionate,
propyl propionate, isopropyl propionate, methyl butyrate, ethyl butyrate,
propyl butyrate, methyl isobutyrate, ethyl isobutyrate, methyl valerate, ethyl
valerate, methyl pivalate and ethyl pivalate or the like, and a chain
carboxylate ester some hydrogen atoms of which are substituted with
fhuorine. The fluorinated chain carboxylate ester tncludes, but is not lunited
to: methyl trifluoroacetate, ethyl trifluoroacetate, propyl trifluorpacetate,

butyl trifluorcacetate and 2,2 2-trifluoroethyl tritfluoroacetate.

lo some embodiments, the cyclic ether according to the present
application includes. but is not hmited tfor tetrahydrofuran, 2-
methyltetrahydrofuran, 1,3-dioxolane, 2-methyl-1.3-dioxolane, 4-methyl-
1,3-dioxolane, 1,3-dioxane, 1.4-dioxane and dimethoxypropane. In some
emnbodiments, the chain ether according to the present application includes,
but is not Hmited to: dimethoxymethane, 1,1-dimethoxyethane, 1,2-
dimethoxyethane, diethoxymethane, I,1-diethoxyethane, 1,2-di
ethoxyethane, ethoxymethoxymethane, 1,1-ethoxymethoxyethane and 1,2~

ethoxymethoxyethane.

In some embodiments, the phosphorus-containing organic solvent
according to the present application includes, but is not limited to: trimethyl
phosphate, triethyl phosphate, dimethyl ethyl phosphate, methyl diethyl
phosphate, ethylene methyl phosphate, ethylene ethyl phosphate, triphenyl
phosphate, trimethy! phosphite, triethy! phosphite, triphenyl phosphite,
iris{2,2,2-trifluoroethyl) phosphate and is(2,2.3,3,3-pentaflucropropyl}

phosphate.

In some embodiments, the sulfur-containing organic solvent according

to the present application inchudes, but is not limited to: sulfolane, 2-
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wethylsulfolane, 3-methylsalfolane, dimethyl sulfone, diethy! sulfone, ethy]
methyl sulfone, methyl propyl sulfone, dimethyl sulfoxide, methyl
methanesulfonate, ethy! methanesuifonate, methyl ethanesulfonate, ethyl
ethanesulfonate, dimethyl sulfate, diethy! sulfate and dibutyl sulfate, as well
as a suifur-containing organic solvent some hydrogen atoms of which are

substituted with fluorine.

In some embodiments, the aromatic fluorine-containing organic solvent
according to the present application includes, but is not limited to:
fluorobenzene, difluorcbenzene, trifluorchenzene, tetrafluorobenzene,

pentafluorobenzene, hexafluorobenzene, and trifluoromethylibenzene,

In some embodiments, the non-agueous solvent of the present

application may be used alone, or in combination of two or ywore thereof:
1. Electrochemical device

The electrochemical device of the present invention includes any device
in which an electrochemical reaction takes place, and specific examples
include all kinds of primary batieries, secondary batteries, fuel cells, solar
cells, or capacitors. In particular, the electrochemical device is a lithium
secondary battery including a lithinm metal secondary battery, a lithinm jon
secondary battery, a lithium polymer secondary battery or a lithium ion
polymer secondary battery. In some embodiments, the electrochemical
device of the present application is an electrochemical device having a
cathode having a cathode active material capable of absorbing and releasing
metal ions; an anode having a anode active material capable of absorbing
and rejeasing wetal jons, and characterized by comprising any of the

electrolytes of the present application.
Electrolyte

The electrolyte used in the electrochemical device of the present
application 1s any of the aforementioned electrolytes according to the present
application. Moreover, the electrolyte used in the electrochemical device of

the present application may include other electrolytes falling within the

Ny
(943

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 225 of 273



Attorney Docket No. 148350089C0OB
scope of present application.
Anode

The anode material ased in the electrochemical device according to the

embodiments of the present application can be prepared wsing roaterials,

A

constraction and manufacturing methods well known in the art, For example,
the anode of the present application can be prepared using the technique
described in US98127398, the entire contents of which are incorporated

herein by reference.

In some embodiments, the anode active material is any substance

10 capable of electrochernically absorbing and releasing a metal ion such as
fithinm ion. In some embodiments, the anode active material includes a
carbonaceous material, a silicon-carbon material, an alloy material or a
lithinm-containing metal composite oxide material. In some embodiments,

the anode active material includes one or more of those described above,

15 1o some embodiments, the anode can be formed by adding a binder and
a solvent to, and if necessary, adding a thickener, a conductive material, a
filler, or the like the anode active material, to prepare a shurry, coating the

sturry to a current coliector, drying, and then pressing.

In some embodiments, when the ancde includes an alloy-based material,
20 a thin filin layer (anode active material layer) as an anode active material can

be formed by vapor deposition, sputtering, or plating.

In some embodiments, when the avode includes Hithium metal, an anode
active material layer is formed from, for example, a conductive skeleton of
twisted spherical shape and metal particles dispersed in the conductive

25 skeleton, wherein the conductive skeleton of twisted spherical shape may
have a porosity of about 3% 1o about 85%, and a protective layer may be

further disposed on the anode active material layer of hithium metal.
Cathode

The cathode material used in the electrochemical device of the present
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application can be prepared using roaterials, construction and manufacturing
methods well known in the art. In some embodiments, the cathode of the
present application can be prepared using the technique described in
US98127398, the entire contents of which are incorporated herein by

reference.

In some embodiments, the cathode active material inciudes, but is not
Hmited tor a sulfide, a phosphate salt compound and a lithium-transition
metal composite oxide. In some embodiments, the cathode active material
includes a lithium-transition metal compound which has a stracture capable
of removing and intercalating lithivm ions. In some embodiments, the
composition of the hthiwm-transition roetal compound can refer to the
technical content described in US9812739B.

In some embodiments, the cathode is prepared by forming a cathode
material fromn a cathode active material layer including a lithinm-transition

metal compound powder and a binder on a current collector.

In some embodiments, the cathode active material layer can generally
be produced by: dry mixing a cathode material and a binder (and a
conductive material and a thickener, if necessary) to form flakes, pressing
the obtained flakes ou a cathode current collector or dissolving or dispersing
the material in a liquid mediom to form a slurry, coating the slurry on a
cathode current collector, and drying. In some embodiments, the material of
the cathode active material layer includes any material known in the art. In
some embodiments, the cathode active material layer includes materials
described 1 US9812739B.

Electrode compaction density

The electrocherpical device of the present application comprises a
cathode and an anode, a separator and an electrolyte. The electrode includes
a current collector and a coating on the current collector. The coating
includes a single-sided coating, a double-sided coating, or a combination

thereof. The single-sided coating is a coating formed by applyiog a shirry on

N
~
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one surface of the cwrrent collector. The double-sided coating is a coating

formed by applying a slurry on two opposite surfaces of the current collector.

In some embodiments, as shown in Fig. 2, an electrode A includes a
current collector 1 and a coating 2 on the current collector 1. As shown in
Fig. 2, the coating 2 is only present on one surface of the current collector,

and such coating is a single-sided coating.

In some embodiments, as shown in Fig. 3, an electrode B includes a
current collector 1 and a coating 2 on the current collector. As shown in Fig.
3, the coating 2 is present on two opposite surfaces of the corrent collector,

and such coating is a double-sided coating.

In some embodiments, as shown by an electrode C in Fig. 4, one
surface of a portion of a current collector 1 is coated with a shurry to form a
coating 2 and the two opposite surfaces of the other portion of the current
collector 1 are coated with a shurry to form a coating 2. Such coating inclndes

both a single-sided coating and a double-sided coating.

In a wound electrochemical device, the cathode and the cathode are
usually each formed by winding an elongated electrode, so that both a single-
sided coating and a double-sided coating are present on the elongated
electrode. In a laminated electrochemical device, the cathode and the anode
are usually formed by laminating-shaped electrodes, and there is ouly a
single-sided coating or a double-sided coating on the sarne electrode. In an
electrochemical device in which the wound and laminated electrode s are
assembled in combination, the cathode and anode generally comprise an
elongated electrode  having both a single-sided coating and a double-sided
coating, and a -shaped electrode having only a single-sided coating or a

double-sided coating.

The electrode has an electrode compaction density. The electrode
compaction density is obtained by: measuring the thickness of an electrode
using a precise measurement tool, such as a ten-thousandths micrometer;

then taking the elecirode  of a certain area and accurately weasuring the
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area and weight; and calculating the electrode  compaction density by a

formula below:

Electrode compaction density = (Weight of electrode - Weight of
current collector) / Area of electrode /{ Thickness of electrode - Thickness of

current collector)

A lower compaction density makes the porosity higher, making some of
the particles in an insulating state, and unable to participate in charge and
discharge, thereby vesulting in a low specific discharge capacity, thus
affecting the performuance of the electrochemical device. A too high
compaction density may cause difficulty in infiltrability of the electrolyte
and decrease in solution retention, such that the cycle and rate performances
cannot be gnaranteed. Properly coutrolling the electrodecompaction density
of the single-sided and double-sided coating is important to obtain
electrochernical devices with high capacity density, and excellent cycle and

storage performances.

In some embodiments, the clectrode with a single-sided coating has an
electrode compaction density 21, and an electrode with a double-sided
coating has an electrode  compaction deunsity D2, and D1 and D2 meet the
relatiopship: about 0.8 < B1/D2 < about 1.2, under this circumstance, the
effects of the cathode and anode active materials are well exerted, so that the
electrode can obtain good electrical conductivity, which is also important to
control the expansion of electrochemical devices. Therefore, the obtained
electrochevnical device has high capacity density and excellent cycle and

storage performances.

ln some embodiments, D1 and D2 meet the relationship: about 0.9 <
D1/D2 < about 1.1. Under this circumstance, the performance of the

clectrochermical device can be further improved.

In some embodiments, D1 and D2 meet the relationship: about 0.9 <
D1/D2 <about 1.1,

In some embodiments, I} and D2 meet the relationship: about .95 <

29
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D1/D2 < about 1.05. Under this circumstance, the distributions of pores and
pore sizes in the single-sided coating and the double-sided coating are more
uniform, the distributions of the conductive agent and the binder are more
uniform, the contact resistance and charge exchange resistance of the
electrode are lowered, and the active area capable of participating in the
reaction is increased, thereby significantly improving the electrochemical
perforrnance of the material and further improving the performances of the

electrochemical device.

In some embodiments, the electrode may be a cathode  or an anode.
When the electrode is a cathode, about 3.5 g/lcm” < D2 < about 4.3 g/om®,
When D2 is within this range, the cathode can have good electrical
conductivity, and the effect of the cathode active material can be well
exerted. When the electrode is an anode, abont 1.2 g/am”® < D2 < about 1.8
gfcm®, When D2 is within this range, the anode can have a higher breaking
strength, thereby preventing the electrode particles from falling off during

the cycle.
Separator

In some embodiments, the electrochemical device of the present
application is provided with a separator between the positive electrode and
the negative electrode to prevent short circait. The material and shape of the
separator used in the electrochemical device of the present application are
not particularly Hmited, and may be any of the technigues disclosed in the
prior art. In some embodiments, the separator includes a polymer or an
morganic substance or the like formed from a material which is stable 1o the

clectrolyte of the present application.

For example, the separator may include a substrate layer and a surface
treatment layer. The substrate layer is a non-woven fabric, film, or composite
film having a porous structure, and the material of the subsirate layer is at
least oue selected from polyethylene, polypropylene, polyethyiene
terephthalate, and polyimide. Particolarly, a porous polypropylene film, a

porous polyethyiene film, a polypropylene nonwoven fabric, a polyethylene
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nonwoven fabric, or a porous polypropylene-polyethylene-polypropylene

composite filim may be used.

At least one surface of the substrate layer is provided with a surface

treatment layer, which may be a polymer layer or an inorganic layer, or a

h

layer formed by mixing a polymer and an inorganic substance.

The inorganic layer comprises inorganic particles and a binder. The
inorganic particles are one or more selected from alumina, silica, maguesia,
titanium oxide, hafninm dioxide, tin oxide, cerium dioxide, vickel oxide,
zine oxide, calcium oxide, zircomia, ytiria, silicon carbide, boehmite,

10 aluminum hydroxide, magnesium hydroxide, calcium hydroxide and barium
sulfate. The binder is one or more selected from polyvinylidene fluoride, a
copolymer of vinylidene flooride-hexafluoropropylene, a polyamide,
polvacrylonitrile, a polyacrylate ester, polyacrylic acid, a polyacrylate sal,
polyvinylpyrrolidone, polyvinyl  ether, polymethyl  methacrylate,

15 polytetrafluoroethylene, and polyhexafluoropropylene. The polymer layer
contains a polymer, and the material of the polymer includes at least one of
a polyamide, polyacrylonitrile, a polyacrylate ester, polvacrylic acid, a
polyacrylate salt, polyvinyipyrrolidone, polyvinyl ether, polyvinvhdene

fluoride or poly(vinylidene fluoride-hexafluoropropylene).
20 HL Application

At a high voltage, the oxidizability of the cathode material is increased,
and the stability is lowered, which makes the electrolyte easily decompose
on the surface of the positive electrode or results in deterioration of the
materials of the electrochemical device, so that the capacity of the

25 electrochernical device is decreased. Prior to the present application, the
primary solution is to add a film-forming additive to the electrolyte.
However, doing so will cause an increase in the DC internal resistance of the
battery, thereby resulting in a decrease in the cycle performance and a

decrease in the capacity retention rate.

30 The electrolyte according to the embodiments of the present application

31
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can be used to inhibit the increase in DC internal resistance of an
clectrochemical device, and thus applicable to an electronic device

comprising the electrochemical device.

The use of the electrochemical device according to the present
application is not particularly limited, and can be used in various known
applications, sach as notebook computers, pen-input computers, mobile
computers, e-book players, portable phones, portable fax machines, portable
copiers, portable printers, head-mounted stereo headphones, video recorders,
LCD TVs, portable cleaners, portable CD players, Mini discs, transceivers,
electronic notebooks, calculators, memory cards, portable recorders, radios,
backup power sources, wmotors, vehicles, motorcyeles, motorbicycle,
bicycles, Hghting apparatus, toys, game consoles, clocks, eleciric tools,
flashing light, cameras, large batteries for household use, or lithivm ion

capacitors.
Examples

Hereinatter, the present application will be specifically described by
way of examples and comparative examples; however, the present
application is not limited thereto as long as they do not deviate from the spirit

of the present application.
1. Preparation of lithium-ion batlery
(1) Preparation of an anode

Graphite, conductive carboun black (Super-P}, styrene-butadiene rubber,
and sodium carboxymethyl cellulose (CMC) were mixed at a weight ratio of
about 95: 2:2:1 in deionized water as a solvent, and stirred uniformly, to
obtain an anode slurry. The slarry was coated on a copper foil having a
thickness of about 12 pm, dried, cold pressed, and cut, and then a tab was

welded, to obtain an anode.
(2} Preparation of a cathode
Lithium cohalt oxide (LiCoOy), condactive carbon black (Super-P), and

32
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polyvinylidene fluoride (PVDF) were mixed at a weight ratio of about 95:
2:3 in N-methyipyrrolidone as a solvent, and stirred uniformly, to obtain a
cathode sharry. The slurry was coated on an aluminum foil having a thickness
of about 12 pm, dried, cold pressed, and cut, and then a tab was welded, to

obtain a cathode.
(3) Preparation of an electrolyte:

Under a dry argon atmosphere, BEC, PC, and DEC (at a weight ratio of
about 1:1:1) were mixed, and then LiPFs was added and mixed nniformiy,
to form a basic electrolyte, in which the concentration of LiPFg s 115 mol/L.
Different amounts of substances shown in Tables 1-1 to 9 were added to the
basic electrolyte to obtain the electrolytes of different examples and
comparative examples, wherein the contenis of each substance in the
electrolyte described below were obtained based on the total weight of the

electrolyte,
{4} Preparation of a separator
A porons PE polymer film was used as a separator.
(5) Preparation of Hthium-ion battery

The obtained cathode, anode  and separator were wound in sequence
and placed in the outer packaging foil, with a liquid injection port heing left.
The electrolyte was injected via the Hquid injection port, encapsulated,
formed and capacity graded to obtain a lithinm ion battery. The fresh battery
herein refers to a battery which is obtained through aforementioned

preparation progess and is ready for shipping.
2. Test methods of battery performance
(1) Test method for change in DC internal resistance at 20% SOC

AL 25°C, the battery was charged t0 4.45 V at a constant current of 1 C
{norminal capacity) and then charged to a current of < 0.05 C at a constant

voltage of 445 V, allowed to stand for 5 min, and discharged to a cut-off
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voltage of 3 V at a coustant current of 1 C. The actual discharge capacity
was recorded. The battery was adjusted to 50% of the full charge capacity
required with the actual capacity, continnously discharged for 10s at a
current of 0.3C. The DC internal resistances (DCIRs) {(average of the
measurements from 15 batteries) after one cycle, 200 cycles and 400 cycles
was obtained by dividing the current with the difference between the voltage

before discharge and the voltage at the end of discharge, .
(2) Test method for storage performance at high temperatare of 60°C

The battery was allowed to stand at 25°C for 30 munutes, charged to
4.45V at a constant current of 0.5 C and then charged t0 0.05 C at a constant
voltage of 4.45 V, allowed to stand for 5 minutes, and then stored at 60°C
for 21 days. The thickness expansion rate of the battery was measured and

calculated by a formula below:

Thickness expansion rate =[(Thickness afier storage-Thickness before

storage)/ Thickness before storage] x 100%
(3) Test method for battery capacity retention rafe

At 45°C, the battery was charged to 4.45 V at a constant current of 1 C
and then charged to a current of .05 C at a constant voltage, and discharged
to 3.0 V at a constant current of 1 C, the above being the first cycle.
Multiple cycies were performed on the battery under the above conditions.
The capacity retention rate of the fresh battery and the battery after 200
cycles and 400 cycles was calculated respectively. The capacity retention

rate after cycles is calculated by a formula below:

Capacity retention rate after the cycle = (Discharge capacity after

corresponding cycles / Discharge capacity after the first cycle) x 100%
{4) Test method for voltage drop

At 25°C, the battery was charged t0 4.45 V at a constant current of 1 C
and then charged to a current of 0.05 C at a constant voltage, discharged to

3.2 ¥V at a constant current of 1 C, and allowed to stand for 5 minutes. Then

34
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the voltage was tested, and after 24 Iv's storage at 85°C, the voltage was tested

again. Voltage drop = Voltage before storage - Voltage after storage.

(5) Intermitient cycle test method

At 50°C, the lithium ion battery was charged to 4.45 V at a constant

voltage of 0.5 C and then to a cut-off current of 0.05 C at a constant current,

allowed 1o stand for 20 h, and then discharged 10 3.0 V at a constant current

of 0.5 C. Repeating charge/discharge as above, the capacity retention rate of

the fresh battery, and the battery after 30, 50, and 100 cvcles was calculated

respectively. Capacity retention rate after cycles = (Discharge capacity after

corresponding cycles / Discharge capacity of the first cycle) x 100%

3. Test resulis

The abbreviations for the chemical materials used in the examples of

present application are shown in the following two tables:

Material Abi':\revx Material Name Ab?rﬁ“ at
ation ion
?thy‘ict{we EC 1.3-propanesultone PS
carbonate
¥, Aoane
I ropyigng BC Ethylene sulfate DD
carbonate -
Ethyl methyl EMC Butanedinitrile SN
carbonate
Dimethyl DMC Adiponitrile ADN
carbonate
1,4-dicyano-2-butene DCB
ADlﬂ"h}f’l DEC 1.3,6-Hexanetricarbomirile HTCN-1
carbonate
y-butyrolactone | GBL 1,2,6- Hexanetricarbonitrile HTCN-2
y-valerolactone Y1 £,3.5-Pentanetricarbonitrile PTCN
Ethyl propionate EP Ethylene glycol bis(2-cyanoethyl) ether EDN
Propyl i, E-difluoro-2,2-diflocroethyl-2", 2'difluoro- S
. PP P ] FEPE
propionate 3'.3"-diflvoropropyl ether
2-triflacromethyl-3-methoxyperfluoropentane | TMMP
2-{teifluoro-2-fluoro-3-difluore)-3-difhuoro-4- S
. TP
fluoro-3-trifleoropentane
Vinylene - ) TN s .
catbonate VC 1-Propylphosphonic cyelic anhydride T3P
3s
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}*EuAumeﬂfs?'iem FEC 1-Methylphosphonic eyclic anhydride TM3P
carbonate
1-Ethylphosphonic cyclic anhydride TE3P
1,2.3-tris(2-cyanoethoxyjpropane TCEP
Dinitrile compound A Arr SN; Aot ADN; As EDN; A« DCB
frinitrile B Bi: HTCN-1; Bo: HTCN-2; Ba: PTCN; Ba: TCEP
compound
Propyl propionate c
(PP ]
Fluoroether I3 D1 FEPE; Do TMMP; D3 TPTP
Cyclic phosphonic B E:: T3P Ea: TM3P; B3 TE3P
anbydride
Oither additives F Fuo VO Far PS; Fa DTD
Cyclic c»arryboxyla&e H Hi GBL: Ho: VL
ester
Single- and double-
side compaction G

density

(1} Different amounts of a compound comprising two cyano groups, a

compound comprising three cyano groups and/or propyl propionate as

shown in Tables 1-1 and 1-2 were added to the basic electrolyte. The

clectrolyte was injected into a battery prepared according to the above

method. The DC internal resistance at 20% SOC of the batteries was

tested. The test results are shown in Tables 1-1 and -2,

Table 1-1
C . . .
(X ilz”s Y Eilm (L XY XY e miﬁm‘;l(if”tg?w e
wi%)
Fresh | After 200 | After 400
Battery | cycles cycles
51-1 4 1 30 5 4 50.8 84.3 91.2
Si-2 4 2 30 6 2 54.4 §8.0 98.6
51-3 4 3 30 7 1.3 ) 557 88.9 994
$1-4 4 0.5 30 451 8 57.8 92.0 101.0
St-3 3 0.5 30 351 6 571 91.2 93.5
51-6 4 0.4 30 4.2 | 10} 559 99.4 1i2.8
S1-7 3 2 30 3 1.5 523 §4.4 91.5
36
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S1-8 2 2 30 4 ! 519 §4.2 914
519 1 2 30 31085 523 86.5 92.4
5i-10f 65 2 30 2510251 548 79.4 1G2.5
St-11f 62 2 30 22161 592 91.8 105.3
S1-12 1 5 30 6 | 02 585 97.0 104.1
S1-13 7 3 30 180 ] 23 | 604 92.9 107.3
Di-1 0 0 0 G 0 63.8 140.9 1904
D12 4 1 0 i 0 62.3 138.5 188.2
Di-3 4 0 O 4 g 61.8 136.5 184.2
Di-44 01 1 0 161 638 1209 126.4
Di-5 4 0.1 0 4.1 ] 40 | 683 16098 24.9
D1-6 7 5 0 12 | 14| 692 1i2.3 133.0
D17 1 i1 0 12 1009 638 100.9 139.3
Di-8 i i O 12 1 16 | 720 1163 1354
Tables 1-2
A B { o | ve | DC internal resistance (m€l)
(X wi%) | (Y wi%%) “‘f;) XY XY at 20% SOC
Fresh | After 200 After 400

Battery | cycles cycles
SE-141 Ax(4)y | B2(3) 30 7 13 1 555 88.1 98.7
SI-157 Axdy | B2(0.3) 30 4.5 8§ 572 91.6 100.6
S1-16) A3y | B2(0.5) 30 35 6 55.9 £9.4 8.8
S1-177 As(3) | Ba(2) 30 5 1.5 1 511 82.6 9.7
S1-181 Az (2) | B3 (2 30 4 1 512 83.3 90.5
S1-18¢ As (1) | Bs () 30 3 0.5 1 513 §5.1 91.1
S1-201 A3 (0.5} B« (2) 36 25 10251 543 791 90.1
S1-211 A (0.2) | B2 (D) 30 22 101 0 3585 91.2 104.8
S1-220 Az (1) | Ba(5) 30 6 0.2 581 96.5 103.3
S1-231 Az | B2 (3) 30 10 123 0 602 923 106.5
S1-241 842y | Bs(2) 30 4 1 57.8 §6.1 934

As shown in Table 1-1, in Comparative Examples Di-1 to DI1-§,
butanedinitrile or 1,3,6-hexanctricarbonitrile was added alone, and no propyl
propionate was added. The DC internal resistance of the battery was

significantly increased after cycles.

When butanedinitrile, 1,3,6-hexanetricarbonitrile and propyl propionate

were used in Examples S1-1 to 81-13 sumultanecusly, the increase in DC
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internal resistance of the battery after cycles was obviously inhibited.

When the propyl propionate content 1s kept unchanged, and the relation
between the butanedinitrile content X and the 1,3,6-hexanetricarbonitrile
content Y is adjusted, it is found that when X and Y meet the conditions
represented by both Formula (1) and Formula (2): {about 2 wi% < (X+Y} <
about 1 wi% ...{1); and about 0.1 <{X/Y) <about 8 ...{2}}, the inhibition
effect on the increase in DC internal resistance of the battery after cycles is
remarkable. When X and Y meet about 2 wit% < (X+Y) < about 8 wi% and
about 0.1 < (X/Y) < about 6, the combination of the additives can exhibit
synergistic effect and can sufficiently suppress the increase in DC internal

resistance.

Fig. 1A shows the DC internal resistances of fresh batteries of Examples
S1-1 and S1-2 of the present application and Comparative Example Di-1 at
different charge states (10% SOC, 20% SOC, and 70% SOC). Fig. 1B shows
the DC internal resistances of batteries of Examples S1-1 and S1-2 of the
present application and Comparative Example D1-1 at different charge states
{(10% SOC, 20% SOC, and 70% SOC) after 200 cycles of charge and
discharge. Fig. 1C shows the DC intermal resistances of batteries of
Examples Si-1 and S1-2 of the present application and Cowparative
Example D1-1 at different charge states (10% SOC, 20% SOC, and 70%
SOCY after 400 cycles of charge and discharge. It can be seen that the
wncrease in DO internal resistance during cycles in Examples S1-1 and 51-2

is significantly improved compared with Comparative Example D1-1.

As shown in Table 1-2, when the dinitrile compound is adiponitrile or
cthylene glycol bis(2-cyanoethyljether, and the trinitrile compound 1s 1,2,6-
hexanetricarbonitrile, 1.,3,6-Hexanetricarboniirile, or 1,2,3-tris(2-
cyanoethoxy)ipropane, the effect of inhibiting the increase in DC internal
resistance can also be achieved. When the divitrile compound is ethylene
glyeol bis(2-cyanoethyljether, or the trinitrile compound is 1,23-tris(2-
cyanoethoxy)propane, the effect of inhibiting the increase in DC internal

resistance of the battery after cycles is more significant.

38
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(23 Different arnounts of a compound comprising two cyano groups, a
compound comprising three cyano groups and/or propyl propionate as
shown in Table 2 were added to the basic electrolyte.  The slectrolyte was
injected into a battery prepared according to the above method. The DC
internal resistance at 20% SOC of the battery was tested. The test results are

shown in Table 2.

Table 2
. ’ VA1 o B oy DC internal rf;.sistance {(mQ) at
(Zwi%) | (X wt%) | {Y wt%) 209 S0OC
Fresh | After 200 | After 400
battery cycles cycles
St-1 30 4 { .03 50.8 843 91.2
52-1 5 4 1 0.2 68.7 85.2 97.6
52-2 10 4 1 a1 60.3 83.1 957
S2-3 20 4 1 .05 56.1 816 939
852-4 4G 4 1 0.025 1 473 78.2 87.2
$2-3 50 4 i 8.02 56.3 82.6 98.3
52-6 10 4 3 0.3 64.3 805 97.7
§2-7 50 4 0.5 0.01 53.2 84.3 94.1
D21 4 4 { 6.25 72.1 108.5 118.9
D2-2 60 4 i 0.017 1 420 1001 1139
2.3 10 4 5 4.5 62.3 854 §11.3
D2-4 50 4 0.1 0.0025; 53.2 893 1094

As shown in Table 2, when the content of propyl propionate 1s within
the range of 5 wt% to 50 wit%, the DC internal resistance of the fresh battery
decreases continuously with the propy! propionate content increasing. In
addition, when the content of the propyl propionate is less than 5 wt% or
greater than 50wt%, the DO internal resistance of the battery is greatly
increased after 200 cycles, and the performance is deteriorated. The
combination of additives can form a cathode protection film so as to reduce
the side reactions, thereby effectively controlling the polarization and side
reactions of the battery. The ratio of the coutent of the trintirile compound to
the content of propyl propionate has great effect on the change in DC internal
resistance of the battery. When Y/Z is within the range of 0.01-0.3, a better

inhibition effect on the increase in DC internal resistance is achieved.

39
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(33 To the basic electrolyte, 30 wt% of propyl propionate, 4 wi% of
butanedinitrile (A1), 1 wt% of 1.3,6-hexanetricarhonitrile (B1) and a
fluorcether of different contents as shown in Table 3 were added. The
obtained electrolyte was injected to a battery prepared according to the above
method.  The DC internal resistance at 20% SOC and the 21-day thickness

expansion rate at 60°C were tested. The test results are shown in Table 3.

Table 3

DC internal resistance (m€}) 21-day thickness

D (content, wi%)| of fresh battery at 20% S50C | expansion rate at
60°C
S1-1 0 50.8 7.6%
S3-1 DD 50.2 6.2%
53-2 D:(0.5) 498 6.0%
83-3 Bi(1) 48.6 5.7%
S3-4 Di(LS) 48.5 5.1%
53-8 D2y 48.4 4.8%
$83-6 Di2.5) 48.3 4.9%
S3-7 D3} 48.1 5.6%
53-8 D1(5) 493 6.8%
S3-9 DD 492 6.1%
S3-10 Da(1) 49.4 57%
D3-1 {6y 51.3 8.5%

As can be seen from Table 3, with the addition of fluoroether (0.1-5
wt%), the DC internal resistance and the thickness expansion rate of the fresh
hattery are improved 1o a certain exient, and the storage performance is
slightly decreased when the addition amount is large, but it is still within the
desired range. When the fluoroether content is more than 5 wi%, the DC
internal resistance and the thickness expansion rate after storage at 60°C of

the fresh battery are deteriorated.

{4y To the basic electrolyte, 30 wit% of propy! propionate, 4 wi% of
butanedinitrile (A1), 1 wi% of 1,3,6-hexanetricarbonitrile (B1) and a cyclic
phosphonic anhydride of different contents as shown in Table 4 were added.
The obtained electrolyte was injected to a battery prepared according to the

above method. The DC internal resistance at 20% SOC and the capacity
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retention ratio of the battery were tested. The test resulis are shown in Table

4.

Table 4

E (content, wt%) Dg{:g; T?&j:lgggce Capacity retention rate
After N After | After

7 cyeles : 7 | eycles | cyeles

Si-1 & 5.8 | 84.3 91.2 100% | 93.5% | 86.3%
54-1 E{GD) 48.3 | 515 88.2 100% | 95.7% [ 90.1%
54-2 Fi0.5) 45.4 | 48.2 8§2.3 100% | 96.3% {91.4%
$4-3 Ei(1) 446 | 47.1 80.5 100% | 96.1% {90.7%
S54-4 Ei(2) 456 | 473 81.6 100% | 95.2% | 89.6%
S§4-5 Ei1(3) 459 | 491 894 100% [ 94.7% | 88.5%
S4-6 Ez(1) 452 | 483 88.3 100% 1 95.3% | 91.0%
847 Es(1) 453 | 487 89.3 1W00% 1 95.1% | 90.8%
D4-1 Ei(4) 46.1 | 386 105.3 130% | 92.1% | 85.3%

It can be seen from Table 4 that with the addition of cyclic phosphonic
anhydride (0.1-3 wi%), the DC internal resistance of the fresh battery and
the battery after cycles is tmproved to a certain extent, which may be
attributed to the relatively stable structure of the composite protective film
formed by the combined additives; and the cycle performance is improved
first and then deteriorated with the addition of the cyclic phosphonic
anhydride. When the content is more than 3 wt%, the cycle performance is
affected, which may be caused by the decomposition of the cyclic

phosphonic anhydride.

(53 To the basic electrolyte, 30 wi% of propyl propionate, 4 wit% of
butanedinitrile (A1), 1 wi% of 1,3.6-bexanetrinitrile (B1) and a fluoroether
and a cyclic phosphonic anhydride of different contents as shown in Table 5
were added. The obtained electrolyte was injected to a battery prepared
according to the above method,  The DC internal resistance at 20% S0C,
the 21-day thickness expansion rate at 60°C, and the capacity retention rate

of the battery were tested. The test results are shown in Table 5.

Table 5

41
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™ ) " DC internal P .
. E; {content: . L ) Capacity retention
{conten Wi resistance {m{d) at 2 -y ;‘wte
Wi e 20% SOC thickness “
ter frer | expansio N N
Fresh ‘L,Ef"m After | © }fh‘ Fresh | After | After
200 | 400 | nrateat
batter e hatter | 200 | 400
cycle | eycle | 60°C .

y . . y  {eyelesicycles

I R
S Q 0] 508 | 843 | 912 7.6% 100% 93,"' &:623

t Yo %o
S3- < o L, 942 1 879
3 0. 0 502 | 831 | 904 | e2% | oo | 74P it

7o 7o

S 0.5 as4 | 482 | 823 | eaw | 00% | 07 O
S5- . < - . o , 6. 91.6
o 0.5 447 | 472 | 808 | 60% | oo | Tot ) 916

70 70

$5- - 968 | 1.7

‘52 i 0.5 438 | 463 | 805 53% 100% )g;s ){;ﬁ

S5- X . - , a97. 92.
H 0.3 441|482 | 793 | 43% |100% | : p 3
85- or 976 | 929
R 0.1 463 | 505 | 862 | 4s% |1o0% | 0 0 720

al 70

i 94 8 3
S s 2 435 | 471 | 813 | 40% |ow  OH8 4

5 % Yo

As can be seen from Table 5, with the addition of the fluoroether and

the cyclic phosphonic anhydride, the DC internal resistance, the storage

performance and the cycle performance of the fresh batiery and the battery

after cycles are further improved.

{6} To the basic clectrolyte, 30 wt% of propyl propionate, 4 wt% of

butanedinitrile (A1), 1 wi% of 1,3,6-hexanetricarbonitrile (B1) and other

additives of different contents as shown in Table 6 were added.

The

obtained electrolyte was injected to a battery prepared according to the above

method.  The voltage drop after storage at 3.2V and 8§5°C for 24 h of the

battery were tested. The test resnlts are shown in Table 6.

Table 6
vC VEC FEC PS DTD | Voltage drop after
{content: | (content: | (content | (content | {content: | storage at 3.2V and
Wi%} Wi} T Wt} wt%) wi%} 85°C for 24 hrs
S6-1 0.5 - - - - .35V
56-2 0.5 3 0.32V
56-3 0.3 - - 3 0.5 0.23V
56-4 1 - - 3 - 0.3V
42
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56-5 1 - 3 3 - 0.20v
56-6 - Q.5 - 3 0.5 0.25V
D6-1 - - - - - 0.4V

The addition of the film-forming additives VC, VEC, FEC, P§, DTD
can further improve the stability of the solid electrolytic interface (SEI) filim
of the battery.  Using a combination of various additives is more conducive
to improve the stability of the battery, which is beneficial to the long-term

storage of the battery and thus improves the battery reliability.

(73 To the basic electrolyte, 30 wt% of propyl propionate, 4 wi% of
butanedinitrile (A1), 1 wt% of 1,3,6-hexanetricarbonitrile {B1) were added.
The ohtained electrolyte was injecied 1o a battery prepared according to the
above method.  The electrode  compaction density ratio (I31/D2) of the
battery was changed according to Table 7, and the capacity retention rate of

the battery was tested.  The test results are shown in Table 7.

Table 7
Capacity retention rate
Compaction density ratio (DI/D2}]  Fresh | After 200 | After 400

battery cycles cycles
5741 0.8 100% 93.8% 89.3%
57-2 0.9 100% 95.3% S0.1%
§7-3 0.95 100% 95.9% 90.8%
S§7-4 1.0 100% 96.8% 91.4%
57-5 1.05 100% 95.8% 90.7%
57-6 i1 100% 952% 90.2%
S7-7 1.2 100% 93.7% 88.8%
D7-1 i3 100% 91.2% 83.6%
D7-1 0.7 100% 90.5% 82.7%

As can be seen from Table 7, the electrode compaction density ratio
(DU/D2) of the lithium ion batiery has a significant effect on the cycle
performance of the lithiur ion battery. A too large or too small D1/D2 will
damage the cycle performance of lithium-ion batteries. |t can be seen that
when D1/D2 is within the range of 0.8-1.2, a better cycle performance is
obtained, possibly because the combined additives facilitate the reduction of

the electrode interface resistance and the reduction of the cell polarization.
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{8} To the basic electrolyte, 30 wt% of propyl propionate, 4 wi% of
butanedinitrile (A1), 1 wt% of 1,3,6-hexanetricarbonitrile (B1) and a cyclic
phosphonic anhydride of different contents as shown in Table § were added.
The obtained electrolyte was injected to a battery prepared according 1o the
above method. The electrode  compaction density ratio (B1/D2) was
changed according to Table 8, and the capacity retention rate of the obtained

battery was tested.  The test results are shown in Table &,

Table 8

Di E; o o md s gy g

{content: ) | {content: ) G Capacity retention rate
Fresh After 200 L:g;r
battery cycles cycles
58-1 1 - 0.8 100% 94.9% | 90.1%
58-2 1 - 1.0 100% 973% | 92.5%
58-3 1 - 1.2 100% G4.8% | 89.9%
58-4 - (.3 3.8 100% 94.3% | 89.6%
585 - 0.3 1.0 100% 97.9% | 92.2%
58-6 - 4.3 1.2 100% 95.0% | 90.5%
58-7 1 0.3 1.0 100% 98.1% | 93.3%

With the addition of the fluoroether or the cyclic phosphonic anhydride,
the cycle performance of the lithium ion battery is further improved when
the electrede  compaction density of the battery is within the range of 0.8-

1.2.

{93 To the basic electrolyte, 30 wi% of propyl propionate, 4 wi% of
butanedinitrile (A1), 1 wi% of 1,3,6-hexanetricarbonitrile (B1) and a cyclic
carboxylate ester of different contents as shown in Table 9 were added.
The obtained electrolyte was injected to a battery prepared according to the
above method. The capacity retention rate after intermittent cycle of the

obtained battery was tested. The test results are shown in Table 9.

Table 9

Capacity retention rate after intermittent
cycle
Fresh After 30 After 30 | After 100

H {content: wt%)
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battery cycles cycles cycles
Si-1 0 100% 73.80% 64.30% 54.50%
§9-1 Hi(h) 100% 82.50% 74.60% 64.20%
59-2 Hi{(1) 100% 87.20% 81.40% 77.20%
59-3 Hi(20) 100% 86.20% 81.30% 78.00%
59-4 Hi{30) 100% 88.30% §3.30% 79.80%
59-5 Hi4() 100% 87.50% 30.60% 75.20%
59-6 Hi(50) 100% 86.30% 74.40% 63.20%
59-7 H:{(60) 100% 853.20% 71.60% 37.60%
59-8 Ho(1) 100% 81.80% T3.20% 61.80%
59-9 Ha(10) 100% 86.50% &0.80% 76.10%
£9-10 Ha{28) 100% 85.30% 31.30% 77.10%
58-11 Ha(30) 100% 88.10% 83.00% 79.30%
59-12 Ho(4) 100% 87.10% 80.10% 74.80%
§9-13 Ha{50) 100% 85.20% 73.70% 61.90%
59-14 Ha(60) 180% 82.20% T0.10% 55.90%

The capacity retention rate after intermittent cycle of the battery
increases with the increase of the amount of the cyclic carboxylate ester,
possibly because the cyclic carboxylate forms a passivated film on the
surface of the cathode. However, when the cyclic carboxylate ester content
is close to 40 wt%. the intermittent cycle performance deteriorates to a
certain extent, which is mainly caused by a side reaction between LiPFs and
the cyciic carboxylate ester. Therefore, the amount of the cyclic carboxylate

ester is preferably moderate and should not be too large.

References throughout the specification to "some embodiments”,
“partial embodiments”, "one embodiment”, "another example”, "exanple”,
“specific example” or "partial examples” mean that at least one emnbodiment
or example of the application includes specific features, structures, materials
or characteristics described in the embodiments or examples. Thus, the
descriptions appear throughount the specification, such as "in some
embodiments”, "in an embodiment”, "In one embodiment”, "in another
example”, "in an exarople”, "in a particular exarmple” or "for exarnple”, are
not necessarily the same embodiment or example in the application.
Furthermore, the particular featares, structures, materials or characteristics

herein roay be combined o any suitable manper 1o one or more embodiments
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or examples.

While the dlustrative embodiments have been shown and described, it
will be understood by those skilled in the art that the embodiments are not to
be construed as limiting the present invention, and modifications,
substitutions and changes can be made to the embodiments without

departing from the spirit and scope of the present application.

The above-described exubodiments of the present invention are intended to
be illustrative only.  Numerous alternative embodiments may be devised by
persons skilled in the art without departing from the scope of the following

claims.
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CLAIMS

What is claimed is:
An electrochernical device, comprising:
an electrode; and

an electrolyte comprising a dinitrile compound, a trinitrie

compound, and propy! propionate; wherein,

based on a toial weight of the electrolyte, a weight
percentage of the dinitrile compound is X, and a weight

percentage of the trinitrile compound is Y; wherein,
about 2 wt% < (X+Y) <about 11 wit%, and
about 0.1 <{X/Y) <about §; wherein,
the electrode comprises a current collector, a single-sided
coating and a double-sided coating;
a first part of the carrent collector is provided with
the single-sided coating and a second part of the current

collector is provided with the double-sided coating; and

an electrode compaction density of the single-sided
coating is B1, and, an electrode compaction density of
the double-sided coating is D2, wherein, about 0.8 <

D1/D2 < about 1.2.

The electrochemical device according to Claim 1, wherein the

electrode is a cathode, and 3.5 g/om® < D2 < 4.3 g/em®,

The electrochemical device according to Claim 1, wherein the

electrode is an anode, 2 glem® < D2 < 1.8 glom’
lectrode is an anode, and 1.2 g/om® < D2 < 1.8 g/em?®
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The electrochemical device according to Claim 1, wherein based oun
the total weight of the electrolyte, a weight percentage of the propyl

propionate is £; wherein,

The electrochemical device according to Claim 1, wherein the

dinitrile compound further comprises a compound of Formula (4):
CN-Ry-CN (4)

where R; selected from an alkylene group having 1-5 carbon

atoms or an alkenylene group having 2-§ carbon atoms.

The electrochemical device according to Claim 1, wherein the
dinitrile compound is one selected from the group consisting of
butanedinitrile, glutaronitrile, adiponitride, 1,5-dicyanopentane, 1,6-

dicyanohexane, 1.7-dicyancheptane, 18-dicyanooctane, 1,9-

dicyanononane, 1,10-dicyanodecane, 1,12-dicyanododecanse,
tetramethylbutanedinitrile, 2-methylglutaronitrile, 2,4~
dimethylglutaronitrile, 2,24 4-tetramethylglutaronitrile, 1,4-

dicyanopentane, 2.6-dicyancheptane, 2,7-dicyancoctane, 2,8-
dicyanononane, 1,6-dicyanodecane, 1,2-dicyancbenzene, 1,3-
dicyanobenzene, 1,4-dicyanohenzene, 3,5-dioxa-pimelonitrile, 1,4-
bis(cyancethoxyjbutane, ethylene glycol bis{Z-cyanoethyljether,
diethylene glycol bis(Z-cvanoethyijether, triethylene glycol bis(2-
cyanoethyliether, tetraethylene glycol  bis{Z-cyanoethyliether,
3,6,9.12,15,18-hexaoxasicosanoic dinitrile, 1,3-bis(2-
cyanoethoxypropane,  1,4-bis(Z-cyanoethoxy)butane,  1,5-bis(2-
cyanoethoxy)pentane, ethylene glycol bis(4-cyanobutybether, 1,4-
dicvano-2-butene, 1, 4-dicyano-2-methyl-2-butene, 1,4-dicyano-2-

ethyl-2-butene, 1.4-dicyano-2,3-dimethyl-2-butene, 1,4-dicyano-2,3-
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diethyl-2-butene, 1,6-dicyano-3-hexene, 1,6-dicyano-2Z-methyl-3-

hexene,  1,6-dicvano-Z-methyl-5-methyl-3-hexene, and  any

combination thereof.

The electrochemical device according to Claim 1, wherein the

trinitrile compound comprises a compound of Formula (6)
CN-(CH2)x-CH{{CH2)y-CN}-(CH23-CN  (6);

Formula {7)

5

Xz;_—" O .._Ré.._ """R']""" O MXS

8

e T o

6 (7
or a combination thereof,

where in Formula (6), x, y, and 7 represent an integer from § to

5, and X, y, and z are not { at the same time; and

w Formula (7}, Rs represents hydrogen or an alkyl group
having 1-5 carbon atoms, Re, Ry and Ry are each independently an
alkylene group having 1-5 carbon atoms, and X4, X5 and X are each
independently -Ro-CN, in which Ro represents an alkylene group

having 1-5 carbon atoms.

The electrochemical device according to Claim 1, wherein the

trinitrile compound is one selected from the group consisting of 1,3,5-

pentanetricarbonitrile; 1,2,3-propanetrinitrile; 1,3,6-

hexanetricarbonitrile; 1,2,6-hexanetricarbontrile; 1,2,3-tris(2-

cyanoethoxy ypropane; 1,2.4-ris{2-cyanoethoxy Ybutane; 11,1-

tris{cyanocthoxymethylenejethane; L1
49

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00431

Page 249 of 273



10

16.

1.

Attorney Docket No. 148350089C0OB

ris{cyanocthoxymethylesepropane; 3-methyl-1,3,5-
tris(cyanoethoxy)pentane;  1,2,7-tris(cyanoethoxviheptane;  1,2,6-
tris(cyanoethoxyyhexane; 1,2,5-tris(cyanoethoxy)pentane; and any

combination thereof.

The electrochemical device according to Claim 1, wherein X is about
(.01-10 wt%, Y is about 0.01-10 wt%, and a weight percentage Z of

the propyl propionate is about 5-50 wt%.

The electrochemical device according to Claim [, wherein the
electrolyte further comprising a fluoroether comprising at least one of
the compounnds of Formuola (8), Formula (9), Forrmula (10) or Formala
{11y

Rft-0O-R2 {8);

RfI-0-R (9}

RFt-O —(R' -0O)— B2 {10); and

RF-O (R -0}~ R a1y

wherein Formulae (8), (9), (10}, and (11}, Rft and Rf2 are each
independently a linear or branched Cy to Cy fluorcalkyl group having
at least one hydrogen atom substituted with fluoro, R is a linear or
branched C1 to Cyz alkyl group, and R’ is a linear or branched Cy to Cs

alkylene group, and n is an integer from 1 t0 5.

The electrochernical device according to Claim 9, wherein Rfl or R£2
is each independently a fluorcalkyl group selected from the group
consisting of HCF,-, CFz-, HCF.CF,-, CH3CF:-, CFCHa-, CHFCF,-,
(CFapCH-, HCRCFRCH:-, CFRCHCH;-, HCF.CF.CF.CH-,
HCRCFRCFRCF.CH:-, CF:CF.CHa-, CFCFHCH,CHs-,
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HCRCR(CF)CH -, and CFCFCHLCH-

The electrochemical device according to Claim 9, wherein the

fluoroether is one selected from the group counsisting of

HCECECHOCH,CFH, {CFCRCHCECF OCH:),
CHCHFCRCHCH)OCFCHECE,,
HCF:CECHOCHCFCFCF:H, HCRCEFOCHCE,,

HCECROCHCHOCECRH, HCECROCHCHCHOCERCRH,
HCERCERCHOCRCRCEH, HCFRCFOCHLCHOCECF.CRH,
HCF:CR0CHXCH CHOCRCRCRH, CHOCHCHOCHXCHLF,
CHOCHCHOCHCFs, CHROCHCH(CH:)YOCHCHOF,
CHOCHCH{CH)OCHCEs, FCHCHOCHCHOCHLCHLF,
FCHCHOCHCH(CH:)OCH:CHAF,

CECHO(CHCHORCHCE;,  CHRCHO0CHCH(CHy)OCHCEs,

and any combination thereof.

The electrochernical device according to Claim |, wherein the
electrolyte further comprising a cyclic phosphonic anhydride, based
on the total weight of the electrolyte, a content of cyclic phosphonic

anhydride is about 0.01-10 wi%.

The electrochemical device according to Claim 1, wherein the
electrolyte further comprising one selected from a group consisting of:
a cyclic carbonate ester having a carbon-carbon double bond, 2
fluorinated chain carbonate ester, a fluorinated cyclic carbonate ester,
a compound having a sulfur-oxygen double bond, and any

combination thereof.,
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The electrochemical device according to Claim 1, wherein the
electrolyte further coraprising a cyclic carboxylate ester, including v-

butyrolactone or v-valerolactone or a combination thereof,

An electrochemical device, comprising:
electrodes; and
an electrolyte comprising a dinitrile compound, a trinitrile
compound, and propyl propionate; wherein,
based on a total weight of the electrolyte, a weight
percentage of the dintrile compound s X, and a weight
percentage of the trintirile compound is Y; wherein,
about 2 wt% < {X+Y) <about 11 wi%, and
about (.1 <{(X/Y) <about 8; wherein,
the electrodes comprise a first electrode and a second
electrode, wherein
the first electrode comprises a first current collector
and a single-sided coating;
the second electrode comprises a second current
collector and a double-sided coating; and
an electrode compaction density of the single-sided
coating is D1, and, an electrode cornpaction density of
the double-sided coating is D2, wherein, about 0.8 <

D1/D2 <about 1.2,

The electrochemical device according to Claim 16, wherein the first
electrode is a cathode, the secound electrode is a cathode, and 3.5 g/eny®

<2 <4.3 glom?®

h
3]
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The electrochemical device according to Claim 16, wherein the first
electrode is an anode, the second electrode is an anode, and 1.2 g/cm3

<P2 <18 glom®

The electrochemical device according to Claim 16, wherein based on
the total weight of the electrolyte, a weight percentage of the propyl

propionate is Z; wherein,

about 0.01 <(Y/Z) < about 0.3.

The electrochemical device according to Claim 16, wherein the
dinitrile compound is one selected from the group cousisting of
batanedinitrile, ghitaronitrile, adipouitrile, 1,5-dicyanopentane, 1,6-

dicyanohexane, 1,7-dicvancheptane, 1,8-dicyanococtane, 1,9-

dicyasononane, 1,10-dicyanodecane, 1,12-dicyanododecane,
tetramethylbutanedinitrile, 2-methylglutaronitrile, 2,4~
dimethylglutaronitrile, 2,2.4 A-tetravethylglutaronitrile, i,4-

dicyasopentane,  2,0-dicyanoheptane, 2,7-dicyancoctane, 2,8-
dicyanononane, 1,6-dicyanodecane, 1.2-dicyanobenzene, 1,3-
dicyanobenzene, 1,4-dicyanohenzene, 3,5-dioxa-pimelonitrile, 1,4-
bis{cyanoethoxybutane, ethylene glycol bis(2-cyanoethylether,
diethylene glycol bis(Z-cyanoethyDether, iriethylene glycol bis(2-
cyanoethylether, tetracthvlene glycol  bis(Z-cyanoethyljether,
3,6,9,12,15,18-hexaoxasicosansic dinitrile, 1,3-bis(2-
cyanoethoxy)propane,  1,4-bis(Z-cvanoethoxy)butane,  1,5-bis(2-
cvanoethoxy)pentane, ethylene glycol bis(4-cyanobutybether, 1,4-
dicyano-2-butene, 1.4-dicyano-2-methyl-2-butene, 1,4-dicyano-2-
ethyi-2-butene, 1, 4-dicyano-2,3-dimethyl-2-butene, 1,4-dicyano-2,3-

diethyl-2-butene, 1,6-dicyano-3-hexene, 1.0-dicyano-2Z-methyl-3-

h
2
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hexene,  1,0-dicyano-Z-methyl-S-methyl-3-hexene, and  any

combination thereof.
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ABSTRACT

An electrochemical device, including an electrode and an electrolyte,
The electrolyte including a dinitrile compound, a trinitrile corspound, and
propyl propionate. Based on the total weight of the electrolyte, the weight
percentage of the dinitrile compound is X, the weight percentage of the
trinitrile compound is Y, and the weight percentage of the propyl propionate
is 7. Wherein about 2 wit% < (X+Y) < about 11wi%, about (.1 < (X/Y) <
about 8. The electrode including a coating, which including a single-sided
sub-coating and a double-sided coating, the electrode with the single-sided
sub-coating has an electrode compaction density D1, and the electrode with
the double-sided coating has an electrode compaction density D2, where
about (.8 <D1/D2 < about 1.2. The electrolyte and D1/D2 of the electrodes
has a significant effect on the cycle performance of the electrochemical

device.

h
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4 UTILITY
PATENT APPLICATION

Attorney Docket No.

14850089COB

First Named Inventor

Kefei WANG

TRANSMITTAL Title ELECTROLYTE AND ELECTROCHEMICAL DEVIGE
Priority Mail Express®
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450

Alexandria, VA 22313-1450

1. l:' Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. |:| Applicant asserts small entity status.
See 37 CFR 1.27

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

4, Specification [Total Pages 55 1
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a) for information on the preferred arrangement)

5, Drawing(s) (35 U.S.C. 113) [Total Sheets 3 ]

6. Inventor’s Oath or Declaration [Total Pages 4 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e})

a. I:‘ Newly executed (original or copy)
b A copy from a prior application (37 CFR 1.63(d))

Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

I:‘ Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. D Computer Readable Form (CRF)

b‘D Specification Sequence Listing on:
i. |:| CD-ROM or CD-R (2 copies); or
ii4|:| Paper

c. I:‘ Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10. I:] Assignment Papers
(cover sheet & document(s))
Name of Assignee

11.[_] 37 CFR 3.73(c) Statement

(when there is an assignee)

12. I:‘ English Translation Document

(if applicable)

or equivalent.

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

|:| Copies of citations attached
14. I:‘ Preliminary Amendment

15. D Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

16. D Certified Copy of Priority Document(s)
(if foreign priority is claimed)

17. D Nonpublication Request
Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35

Other; DS Statement

Power of Attorney

interest in the matter. See 37 CFR 1.46(b).

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

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 62008

OR |:| Correspondence address below

Name

Address

City State

Zip Code

Country Telephone

Email

(‘signatwre | /Timothy J. Maier/

Date

August 11, 2022

Name

 (print/Type) | TiMothy J. Maier

Registration No.
(Attorney/Agent) 51 986

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

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

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

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Attorney Docket Number | 14850089COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELECTROLYTE AND ELECTROCHEMICAL DEVICE

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

R
Inventor ‘1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
e | s O
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

City Eingde C-ity, Fujian Province I Country of Residence i |EN I

Mailing Address of Inventor:

Address 1 No. 1, Xingang Road, Zhangwan Town
Address 2 Hiaocheng District
City | I\Iingde City, Fujian Province I State/Province | |
Postal Code | |352100 | Countryi ‘ ’CN
Inventor 12
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [ o | kenc e
Residence Information (Select One) US Residency (@) Non US Residency Active US Military Service
City ‘l\lingde City, Fujian Province ||Country of Residence | ||CN |

Mailing Address of Inventor:

Address 1 o. 1, Xingang Road, Zhangwan Town

Address 2 Uiaocheng District

City | |\Iingde City, Fujian Province | State/Province ‘ |

Postal Code | |352100 | Countryi ‘ )CN

Inventor L&
Legal Name

EFS Web 2.2.13
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Attorney Docket Number | 14850089COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Prefix| Given Name Middle Name Family Name Suffix
‘ E| '.iangzhen ‘ IXIAO ‘ El
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City ‘l\lingde City, Fujian Province ||Country of Residence | ||CN |

Mailing Address of Inventor:

Address 1 No. 1, Xingang Road, Zhangwan Town

Address 2 Wiaocheng District

City | |\Iingde City, Fujian Province | State/Province ‘ |

Postal Code | Bs52100 | Countryi ‘ )CN

Inventor Ll

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| O | I s
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City Eingde City, Fujian Province I Country of Residence i |EN |

Mailing Address of Inventor:

Address 1 No. 1, Xingang Road, Zhangwan Town

Address 2 Wiaocheng District

City | I\Iingde City, Fujian Province I State/Province ‘ |
Postal Code | |352100 | Country i ‘ ’CN

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

generated within this form by selecting the Add button. Add

Correspondence Information:

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

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

Customer Number 2008

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

EFS Web 2213
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 14850089COB

Application Number

Title of Invention | ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Application Information:

Title of the Invention LECTROLYTE AND ELECTROCHEMICAL DEVICE

Attorney Docket Number| [14850089COB Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 3 Suggested Figure for Publication (if any)

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously
filed application

Filing date (YYYY-MM-DD)

Intellectual Property Authority or Country

Publication Information:

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

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

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

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer

Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner |

O Limited Recognition (37 CFR 11.9)

Customer Number li2008

EFS Web 2213
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

14850089C0OB

Application Number

Title of Invention

ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Domestic Benefit/National Stage Information:

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

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

Prior Application Status Fending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of -] 17064782 P020—10—07
Prior Application Status | [Patented -
Application _— Prior Application Filing Date Issue Date
Number Continuity Type Number (vyYY-Mm-DDy | FatentNumber | (yyyy Mm-DD)
h7064782 |Continuation of -] [16211853 |2018—12—06 |1 0833363 |2020-1 110
Additional Domestic Benefit/National Stage Data may be generated within this form
) Add

by selecting the Add button.

Foreign Priority Information:

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

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Access Codei (if applicable)

Remove

|20181 1108529.X

En

|201 8-09-21

9ED1

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Add

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

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 18, 2013.

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

168, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2213
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Attorney Docket Number | 14850089COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1.

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

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

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

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

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

EFS Web 2213
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Attorney Docket Number | 14850089COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Applicant Information:

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

Applicant {

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

identified in this section.

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

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | kK NGDE AMPEREX TECHNOLOGY LIMITED

Mailing Address Information For Applicant:

Address 1 0. 1, Xingang Road, Zhangwan Town

Address 2 Kiaocheng District

City ingde City, Fujian Province State/Province

Country ‘ IZ:N Postal Code 352100
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2213
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Attorney Docket Number | 14850089COB

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Assignee (1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name | k;NGpE AMPEREX TECHNOLOGY LIMITED
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 No. 1, Xingang Road, Zhangwan Town
Address 2 Uiaocheng District
City | I\Iingde City, Fujian Province State/Province
Countryi | FN Postal Code 352100
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

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

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

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

Signature [{Timothy J. Maier/ Date (YYYY-MM-DD)| [2022-08-11
First Name |Timothy Last Name | t\llaier Registration Number 1986
Additional Signature may be generated within this form by selecting the Add button. Add
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. . Attorney Docket Number | 14850089COB
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELECTROLYTE AND ELECTROCHEMICAL DEVICE

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

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

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

1

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
pregrams, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

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