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UNITED STATES PO, Box 1450
m PATENT AND TRADEMARK OFFICE A, Y 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.
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LIMITED.pdf
Petition for Correction of Petition for review by the Office
. 1 . 20 KB
Inventorship.pdf of Petitions
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

6845B96901658BA49D0A2BCE422BA02A731A86A4A1AD45AD9
F322975890B1FEEDA336C2095F14F928C675363CFIA09BAO1
B8674F826D82513CAEB20F1115CD29

US11799131 Statement by
Remaining Inventor - WU.pdf

US11799131 Statement by 198CACF905B133F995F909690D1930F236206A824F7CA30358
Remaining Inventor - FAASE495DED82BAFDF7711E209367DA2BEF53A4DC6D5BFD
WANG.pdf C80483ADCB6D04EC8C20637B54DD829

CD70512AEF05C00DF61BEF5BAABC8DB07ABF5F931AF 1668
D1EB2EC258E3F287C507A4B84A24D18578CFA3F45A455B63E
BCA1ACBF730D965A220D2A8D04B76736

US11799131 Statement by
Removed Inventor - ZENG.pdf

22C68CFD71B48F7262E9A1D438B032AD4124301CB49BED5F4
12D4011BFA88ABC5F78B3AB5D11F389FE15B20133016366EA
E5F8117CD92F9BB09B26B830D9C5B8

US11799131 Statement by
Remaining Inventor - XIAO.pdf

US11799131 Statement of 937EA5C782A643EFFCBA646BC7AB7698144689979D1CB0440
Assignee - NINGDE AMPEREX  4B71429BC4B14D4627975E8B89BAE2751959D2831A99DDDD8
TECHNOLOGY LIMITED.pdf AEF24534DDO6AESE2FESB02B28A1AF

5F41F67D4737F195199828227562DBD742560C9E47C6A2EF4F
0CB6014B7B09DAFA9651B4CC03E532A9D92CD5D0D44CD9E
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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ooket Mo, |

FATENTY
IN THE UNITED STATES PATENT AND TRADEMARN OFFICE

Kefot WANG et al.

1,799,151 Greongp -Axt Uit 1723
October 34, 223

¥

Y AND FLECTROCHEMICAL DEVICE

O

Convnissioner for Patonts
B Box 14540
Alexandria, VA 23313-145380

NEE AGREEING TO CHANGE OF
INRER 37 CER § LB24WQ)

STATEMENT OF ASSIG
INVENTORSEIP U

i, Lisugxin Yang, heroby certity the following:

1.

i

NINGDE AMPEREX TECHNQLOGY LIMITED, with a principal place of
business 88 N, 1, Xingang Read, Zhangwan Towsn, Jisocheng District, Ningde
City, Fujian Provinee, Ching, 35214, s a foll owasr (JO0E) of the entive right,
title, and interest of 118, Fatent No, 11,799,131 by way of assigament from the
inventors o NINGDE AMPEREY TECHNOLOGY LIMITED secorded in the

b, AR g Reol QOQ786, Frame

LS, Patent and Tradermark O

{449,

Hos on August |

T am smpowered and authorized (o sign this document o behall of WINGRE
AMPEREX TECHNOLOGY LIMITED,
MNINGDRE AMPEREX TECHRNOLOGY LIMITED consents to the change of

fmventorship of the above-identified patent application by the remsoval of Qlae

As reguitred by 37 OFR L73{O00X, the documentary evidence of the vhain of
e frown the inventors 1o NINGDE AMPEREX TECEHNOLOGY LIMITED was,

ar concerenily iz being, submitied for recami&xiiag prrsuant to 37 CFR 311
&

i 2 ¢ Fesyl
By: B L
x ef.«- r ,3 ¥
Liangxn Yang §
{
{

IP Direcior
MINGDE AMPEREX TECHNCLOGY LIMITED

- o
d § -~ = o Lt
= ey 2BEE

A ¢ 3

Date: S oF

LEGALOR 4438848 1w
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PATENT

Group Art Unity 1738

CTRGCHEMICAL DEVICE

Clopunissiones for Patents
P Box 1458
Alewandria, VA 22313-1450

STATEMENT OF REMOVED INVENTOR AGREEING TO CHANGE ™
SYENTORSHIP UNDER 37 OFR L3240

¥, Qo FENG, declare that

I have reviewed Clatms 117 of Patent Mo, 11,780,131

2. It view of wy revisw of Claims 1-17 of Patent No. 11,798,135, 1 confin: 1 o
oneer should Be sted as an joventor of Fatent Now 11786131,
KN Pagres to the chan

s in inveniomiip 10 TRmIGVE Wme as A fventsn,

Uy ~ T LN% Yord RS
LG LER Doty APFY 6?
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s UNITED STATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC PAYMENT RECEIPT

Page 1 of 2

P.O. Box 1450
Alexandria, VA 22313 - 1450
WwWw.uspto.gov

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 TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /8716 E202408E16226904 Nathan Lord
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
PROCESSING FEE FOR
1816 CORRECTING 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.

[PR2025-00722
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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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Astomey Docket Mo, J485088900R
FATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inge Kefer WANG et al,

Patent Mo, 11,799,131} Group Art Unip 1728
Teuued: Ootader 24, 2023

For ELECTROLYTE AND BLECTROCHEMICAL DEVICE

Commissioner for Patents
P.O. Box 14358
Alexandriy, VA 223131458

STATEMENT OF CURRENTLY NAMED INVENTOR AGREEING PO CHANGE IN
INVENTORSHIP UNDER 37 OFR 1L.3340610

i, Lisngehen XA, declars that

i. I have coid Clatms 1-17 of Patent Mo, 11,78813%.

X ¥ confinm ant an nvestor of they Invention oladmed n 1,798,131,
3. T agres 1o the change in nventorship 1o ramove Qiso &

4. Fagres thay Kefel WANG aud Fei WU should alse be listed as loventors of Patent
Mo F1.TRR 3L

N oo Y 1AD
) F 1 g odadn KA

Siguaturer 7 W'% z

Liangzhen XIAG
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Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 7 of 273



Attprney's Dockst Na, J

PATENT
I THE UNITED STATES PATENT AND TRADEMARK QFFICE

Kofei WANG et gl

b T, 798,131 Creongp At Uit 1728
Isaned: Cotobear 34, 2023

Fon ELRCTROLYTE AND ELECTROCHEMICAL IEVIOE

Commissionsr for Patents
PO Box 1438
Alexandria, VA 22313- 1450

STATEMENT OF CURRENTLY NAMED INVENTOR AGREEING TO CHANGE IM
INVERNTORSHEIP UNDER 37 CFRI34GR

1, Kol WANG, declare thatt

¥ ave roviswed Claims 1-17 of Patent Mo, 11,799,131,

2. I confiuny St ¥ am an fnventor of the iovention elaimed in 11,799,131,
3. [ agres to the changs in lnventorship 10 remove (as ZENG ad ad nventor.
4. { agres that Fel WU and Lisngzhen X{AO should alen be listed a8 fnvantors of

Patent N, 11,706,331

Vals 14180
g@%&?g \:u’ﬁ&’
Kefei WANG

- g Y ST
Signsture: A Tater SEY fé/{;; A
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

Patentee: NINGDE AMPEREX TECHNOLOGY | Confirmation No.: 7924

LIMITED
Art Unit: 1725

U.S. Patent Application No.: 17/885,920 Examiner: KENNETH ] DOUYETTE

Filed: August 11, 2022 Attorney Docket No.: 14850089COB

U.S. Patent No.: 11,799,131 B2
Issued: October 24,2023

Title: ELECTROLYTE AND
ELECTROCHEMICAL DEVICE

PETITION FOR CORRECTION OF INVENTORSHIP UNDER 37 CFR 1.324

Commissioner for Patents

ATTN: Office of Petitions October 8, 2024
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

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:

(D) a statement, in accordance with 37 C.F.R. § 1.324(b)(1) by Qiao ZENG,
agreeing to the change of inventorship,

2) 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) a statement of the assignee of the above-identified patent, NINGDE AMPEREX
TECHNOLOGY LIMITED, agreeing to the change of inventorship in the patent pursuant to
37 CFR § 1.324(b)(2), and

4) a processing fee in the amount of $160.00 for the petition fee as required by 37
CFR § 1.20(b). Any additional fee or refund associated with this Petition may be charged to
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 Respectfully submitted,
345 South Patrick Street
Alexandria, VA 22314

(703) 740-8322 [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.
[PR2025-00722
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Altorney's Nacket Na. 14

PATENT
INTHE UNITED STATES PATENT AND TRADEMARK OFFICER

Kefet WANG et sl

F1799.13] CGiroup Art Uniny 1738
Ootober 24, 2023

BLECTROLYTE ANDY HLECTROCHEMICAL DEVICE

Copunissioner for Patents
PO Rox 1450
Adexamdria, VA 2231314580

STATEMENT OF CURRENTLY NAMED INVENTOR AGREEING TO CHANGE IN
INVENTORSHIP UNBER 37 CFR 1L324GHD

I, Fol WU, declurs that:

1. { bave reviewed Cladms 1-17 of Patent No. 11,788,131,
2. Fomiinm that Tam an lnventor of the invention clalined in 11,709,131,
3. Tagree o the change in inventorship to remwve Glao ZRERG ax an tnveritor.
B T agree that Eefel WANG and Liangehen XIAO should also be lsted ay
imventors of Patent Mo, 11.788,131.
Signature: foga :/’V; “ Trate: odo 2 ¥4 o &
= - Y

Fai Wi

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722
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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.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPtO.gov

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

17/885,920 08/11/2022 Kefei WANG 14850089COB 7924
62008 7590 10/24/2023 | EXAMINER |
MAIER & MAIER, PLLC
345 SOUTH PATRICK STREET DOUYETTE, KENNETH J
ALEXANDRIA, VA 22314

| 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.
[PR2025-00722
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDtO 2OV

) % UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICATION NO. ISSUE DATE PATENT NO.
17/885,920 24-Oct-2023 11799131

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

EGRANT NOTIFICATION

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

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

page 1 of 1

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722
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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.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPtO.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 O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.uspto.gov).

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

IR103 (Rev. 10/09)

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722
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INVENTORC(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.
[PR2025-00722
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Receipt date:

08/11/2022

17/885,920 - GAU:

1728

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

Filing Date

2022-08-11

First Named Inventor ‘ Kefei WANG

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

/E.3.D/ T D0170317385 A1 D017-11-02
C;nange 3 applled
toldocument,
/(Iﬁ you wish to add additional U.S. Published Application citation information please click the Add button] Add
9,120/202% 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 PP Passages or Relevant
Document .
Figures Appear
Corresponds to US
/R.T.D/1 107210486 N A 2017-09-26  |Mitsubishi Chem Corp. | Publication
20170324116A1
Ninade A Corresponds to US
/E.a3.n/|2 108232300 N A 2018-06-29 Té’;?milompf{g" Publication
9y Hd. 20190214680A1
‘ 3 |hossasosa N A |201608-10 |[POngguan Shanshan e pop apctract
/K.3.D/ Battery Mat Co., Ltd.
/5.35.0/4  |joes02131 N A |2017.04-26 |[Ningde Amperex English abstract
i Technology Ltd.
x.3.0/|5 |h05047992 N A |2015-11-11 |[Ningde Amperex English abstract
FRT.DY Technology Ltd.
/x.3.0//6  |fos552430 N A |2016.05-04 |[POngguanShanshan e pop apctract
ST Battery Mat. Co., Ltd.
Dongguan Kaixin Battery .
K.J.8 —11-
/ A7 106099187 N A 20161109 |0 o0 Lt English abstract
/x.a.048 |ho6816633 N A 2017-06-09 gﬂ:;grs“y of Jiliang, English abstract
EFS Web 2.1.18

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

08/11/2022

17/885,920 ~ GAU: 1725

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

Filing Date

2022-08-11

First Named Inventor ‘ Kefei WANG

Art Unit TBD
( Not for submission under 37 CFR 1.99) ‘
Examiner Name ‘ TBD
Attorney Docket Number ‘ 14850089C0OB
Ohashi
. ITSUBISHI MICAL
C mg‘;(’@’éﬁ;][ed 20170324116 A1l P017-11-09 ORP HON
to| docunxe;ﬂ,
//(§~L~/ bo et a]A
INGDE EX
9N¥R 2D | 7 00190214680 Al D019-07-11 EC BGY LIMITED
/E.3.0/|8 D0170288268 A1 D017-10-05
X.J.B/ |9 20170018803 A1l P017-01-19
/K.3.D/ 10 20190245245 A1 2019-08-08
JK.3.0/ 11 D0180233778 A1 D018-08-16
/R.I. D12 20180108947 A9 P018-04-19
/K.3.n/|13 D0160301103 A1 D016-10-13
/K.J.D/ |14 00140322596 A1 D014-10-30
JR.T.DJ15 0170125845 A1 P017-05-04
Kim etal.
/R.T.D/16 20170069934 A1 P017-03-09 AMSENE-SB-E6~+FD.

EFS Web 2.1.18

Zhuhai CosMX Battery Co. - EX1002
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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Recelipt date: 08/11/2022 17/885,920 ~ GAU: 1725

Doc code: IDS PTO/SB/0Ba (01-22)
I - N . 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 7o
( Not for submission under 37 CFR 1.29)
Examiner Name ‘ TBD
Attorney Docket Number ‘ 14850089COB
U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(gm*lner Cite Patent Number Kind Issue Date Na’T“" of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
/R.J.D 1 P812739 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
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Figures Appear
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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 7590 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
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 I 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 Maler & Maler PLLC

1 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 a

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

S

[} "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)

w

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) : [ Individuat Xl Corporation or other private group entity [Y Government

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

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

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

1 Applicant certifying micro entity status. See 37 CFR 1.29

NOTE: If the application was previously under micro entity status, checking this box will be taken

. 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
entity status, as applicable.

1 Applicant changing to regular undiscounted fee status.

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

Authorized Signawre__/Timothy J. Maier/ pae __September 18, 2023

Typed or printed name TlmOthy J. Maier Registration No. 51986
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UNITED STATES PO Box1450
m PATENT AND TRADEMARK OFFICE Aleranda V5w vapto oo

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY DOCKET #
17/885,920 09/18/2023 10:18:05 AMET 14850089C0B

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 A47E23EA17510795C78370CAE3BF8E3280A9ECT739A28C2AB2

6C80298F087BCCBF8CO991619FDA48A2676449B015A1EEFCSEC
7T7FBAOA9AT46CTOAECA94723CA10ES

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

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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described in MPEP 503.

New Applications Under 35 U.8.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 imely 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/E0/903 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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 Ta ) UNITED STATES P9.Box 1450
m PATENT AND TRADEMARK OFFICE Alexandra V3w it oo

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY DOCKET #
17/885,920 09/18/2023 10:18:05 AMET 14850089C0B

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.5.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 imely 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/E0O/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/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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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 09/07/2023
MAIER & MAIER, PLLC DOUYETTE, KENNETH J
345 SOUTH PATRICK STREET -
ALEXANDRIA, VA 22314 | ARTUNIT | paeeryuMBeR |
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:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

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 7590 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
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 I 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 [ casssuscLass |
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

1 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 a

registered attorney or agent) and the names of up to

- U " N L 2 registered patent attorneys or agents. If no name is
Fee Address” indication (or "Fee Address” Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.

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

S

w

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

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

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

4a. Fees submitted: [Jissue Fee [dpublication 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
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

1 Applicant certifying micro entity status. See 37 CFR 1.29

NOTE: If the application was previously under micro entity status, checking this box will be taken

. 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
entity status, as applicable.

1 Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date

Typed or printed name Registration No.
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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
| EXAMINER |
62008 7590 09/07/2023
MAIER & MAIER, PLLC DOUYETTE, KENNETH
345 SOUTH PATRICK STREET -
ALEXANDRIA, VA 22314 | ART UNIT PAPERNUMBER |

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.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence

to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of

settlement negotiations.

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

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

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

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

!\)

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes 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 ALLOWARBILITY 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.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-3,5-7,9-18 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.

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

a) MAIl by (J Some* ¢) [J None of the:

1. [ Certified copies of the priority documents have been received.
2. lv] Certified copies of the priority documents have been received in Application No. 16/211,853 .

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

{3 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)

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

5. ) Examiner's Amendment/Comment

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: “1#406495917/064,782, 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-PRatent10/833;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 U.S. Patent No. 11,522,222;
o 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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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 mustbe 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
(671)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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USOC).dbnm.
L49 153 h01m$.cpc. AND (US-PGPUB; USPAT) |OR ON ON 2023/03/15
battery AND electrolyte 10:44 AM
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ
propionate SAME
(amount ratio)
L50 11 h01m$.cpc. AND (US-PGPUB; USPAT) |OR ON ON 2023/03/15
battery AND electrolyte 10:44 AM
AND (glutaronitrile
adiponitrile dinitrile)
AND propyl ADJ
propionate near2
(amount ratio)
L51 3 "20170324116" (US-PGPUB; USPAT) |[OR ON ON 2023/03/15
08:54 PM
L52 1 "106848381" (DERWENT) OR ON ON 2023/03/15
09:24 PM
L53 23 h01m$.cpc. AND (US-PGPUB; USPAT; |OR ON ON 2023/03/18
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battery AND electrolyte [USOCR) 10:10 AM
SAME butanedinitrile
L54 16 h01m$.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 2023/0717
12:38 PM
L64 5 "20170069934" (US-PGPUB; USPAT) [OR ON ON 2023/07/17
12:38 PM
07/17/2023 12:45:45 PM Page 6 of 13
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L65 4 "20170125845" (US-PGPUB; USPAT) [OR ON ON 2023/07M17
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 2023/07M17
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 2023/07M17
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 2023/07M17
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 2023/07M17
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, SI, 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 2023/07M17
AND (glutaronitrile DERWENT) 12:38 PM
07/17/2023 12:45:45 PM Page 9 of 13
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L103

L104

L105

37

43

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-
WO02016148128-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-

(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)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2023/07/17
12:38 PM

2023/07/17
12:38 PM

2023/07117
12:38 PM

5978796-B2 OR JP-
2014002976-A OR JP-
4894157-B2 OR EP-
2120279-B1 OR US-
20200274199-A1 OR
EP-2768067-A2 OR JP-
WO2019039345-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

L106 4 (US-PGPUB; USPAT; [OR ON ON

USOCR)

2023/07117
12:38 PM

L107 171 (US-PGPUB; USPAT) |OR ON ON 2023/07/17

12:38 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

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/0717
12:38 PM

2023/0717
12:38 PM

2023/07117
12:38 PM

2023/0717
12:38 PM

2023/07/17
12:38 PM

2023/07/17
12:38 PM

2023/0717
12:38 PM

2023/0717
12:38 PM

2023/07M17
12:39 PM

2023/0717
12:39 PM

2023/07117
12:40 PM
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AND (glutaronitrile CA, CH, CN, CS, CU,
adiponitrile dinitrile) CZ, DD, DE, DK, EA,
AND trinitrile AND EE, EP, ES, FI, FR, GB,
propyl ADJ propionate [HR, HU, ID, IE, IL, IS,
AND (amount ratio) 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 2023/07117
battery AND electrolyte |DERWENT) 12:40 PM
AND (glutaronitrile
adiponitrile dinitrile)

AND ftrinitrile AND
propyl ADJ propionate
AND (amount ratio)

L121 5 ("20100143805" | (US-PGPUB; USPAT; [OR ON ON 2023/07M17
"20110045361" | USOCR) 12:40 PM
"20110159377" |
"20180358655" |
"20200044287").pn. OR
("11431028").urpn.

AND (PGPB | USPT |
USOC).dbnm.
PE2E SEARCH - Search History (Interference)
Ref # Hits iSearch Query DBs Default Plurals British ITime 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).clm.

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 2023/07M17
AND propyl ADJ 12:42 PM
propionate near3
(amount ratio wt
weight)).clm.

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)).clm.

N7 9 (battery AND electrolyte [(US-PGPUB; USPAT) |OR ON ON 2023/07M17
SAME 12:43 PM
butanedinitrile).cim.

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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Application No. Applicant(s)
17/885,920 WANG etal.
. oy . i AlA (First | t
Applicant-Initiated Interview Summary E’;\I’E'E;*L | o e oy taer | Page
DOUYETTE 1725 | Yes 1ot

Primary 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.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20230717
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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:

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-+4 5, 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

an electrode compaction density of iix

st part with 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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an there
1 IDereo

QL.

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

cathode, and 3.5 g/lcm’? < D2 <4.3 g/lem’.

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

anode, and 1.2 g/fcm? < 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):

CN-R;-CN 4);
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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, 2.4-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, triethylene glycol bis(2-
cyanoethylether,  tetraethylene  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-cyanoethox y)pentane, ethylene glycol bis(4-
cyanobutylether, 14-dicyano-2-butene, 14-dicyano-2-methyl-2-butene, 14-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.

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

compound comprises a compound of Formula (6)
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CN-(CHy)x-CH{(CH2)y-CN }-(CH2),-CN (6);
Formula (7)
Rs

X,—~0—R,—C—R,—0—X;

Xs M
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 O at the same time; and
in Formula (7), Rs represents hydrogen or an alkyl group having 1-5 carbon atoms,
Re, Ryand Rgare eachindependently analkylene group having 1-5 carbon atoms, and Xu,
X5 and X4 are each independently -Ro-CN, in which Rg 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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Formula (9), Formula (10) or Formula (11):
Rf1-O —Rf2 (8);
Rfl-O -R ©)]
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 C;; alkyl 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-,
HCF,CF,-, CH;CF,-, CF;CH,-, CF;CF,-, (CF;),CH-, HCF,CF,CH,-, CF;CH,CH>-,
HCF,CF,CF,CH,-, HCF,CF,CF,CF,CH;-, CF;CE,CH,-, CF;CFHCF,CH;-,

HCFQCF(CF3 )CHz—, 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,CFH,
(CF3),CFCF(CF,CF3)(OCH3), CF;CHFCF,CH(CH3)OCF,CHFCF;,
HCF,CF,CH,OCFECF,CF,CF,H, HCF.CF,OCH,CF;, HCF,CF.OCH,CH,OCF,CF;H,
HCFE,CF,0CH,CH,CH,OCF,CFH, HCF,CF,CH,OCF,CF,CFH,

HCF,CF,OCH,CH,OCF,CF,CF.H, HCF,CF,OCH,CH,CH,OCF,CF,CF,H,
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CH;0CH,CH,OCH,CH,F, CH3;O0CH,CH,OCH,CF;, CH;OCH,CH(CH3)OCH,CH,F,
CH;0CH,CH(CH3)OCH,CF;, FCH,CH,OCH,CH,OCH,CH,F,
FCH,CH,OCH,CH(CH3)OCH,CH,F, CF;CH,O(CHCH0),CH,CF;,

CF;CH,OCH,CH(CH3)OCH,CF;, 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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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-idw
about 0.1 <(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

the single-sided

an electrode compaction density of the {isi

coating is D1, 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 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, 2.4-dimethylglutaronitrile, 2,24.,4-
tetramethylglutaronitrile, 14-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-cyanoethylether, diethylene glycol bis(2-cyanoethyl)ether, triethylene glycol bis(2-
cyanoethylether,  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-
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cyanobutyllether, 14-dicyano-2-butene, 1.4-dicyano-2-methyl-2-butene, 14-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 as unpatentable
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
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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/cm? < D2 < 4.3 g/cm? (claim 2)

o wherein the electrode is an anode, and 1.2 g/cm3 <D2 < 1.8 g/cm3 (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
clectrode 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)

o wherein the first electrode is a cathode, the second electrode is a cathode, and
3.5 glem3<D2<4.3 g/lem3 (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/em3(claim 18)

Specifically, Applicant respectfully notes that neither Hong nor Ohashi disclose or suggest
the configuration where a firstpartof 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/em?® or 4.2 g/em?, 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 Actionat page 3, lines 21-23.
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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/cm3? <D2 <4.3 g/cm? asrecited
in claims 2 and 17, and 1.2 g/em? < D2 < 1.8 g/cm?3 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 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-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)
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; 1,2.4-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; 1,24-tris(2-cyanoethoxy)butane; 1,1,1-tris(cyanoethoxymethylene)ethane;
1,1,1-tris(cyanoethox ymethyle 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. o 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 nor 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/cm3 < D2 < 4.3 g/cm? (claim 2)
o wherein the electrode is an anode, and 1.2 g/fcm? <D2 < 1.8 g/em? (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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o wherein the first electrode is a cathode, the second electrode is a cathode, and
3.5 g/lem® <D2 <4.3 g/em? (claim 17)
o wherein the first electrode is an anode, the second electrode is an anode, and
1.2 g/lcm’ < D2 < 1.8 g/em3(claim 18)
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-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)
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 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 thatclaimagainst the prior art.”

15
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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-cyanoethoxy)propane; 1.2.4-tris(2-

cyanoethoxy)butane; 1.1,1-tris(cyanoecthoxymethylene)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 “4);
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-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-
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)
Rs

X4_O_R6_ (lj_R7_O_X5

Xs (7
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 O 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,
X5 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);
Rf1-O -R )
Rf1-O —(R' -O)»— Rf2 (10); and
Rf1-O —(R'-O)-R  (11);
wherein Formulae (8), (9), (10), and (11), Rfl 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 Ci to Ci2 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»-, CF3CHz-, CF:CFz-, (CF3)2:CH-, HCF.CF2CH»-, CF;CH2CHa-,
HCF.CF.CF.CHa-, HCF>CF.CF.CF2CHa-, CF;CF.CHz-, CF;CFHCF:CHa-,

HCF>CF(CF3)CH>-, and CF3CF>CH>CH>-.

(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)»,CFCF(CF2CF3)(OCHas), CF3CHFCF.CH(CH3)OCF2CHFCFs3,
HCF:CF.CH:0CF.CFR.CF.CFoH, HCF.CF2.OCH2CF;, HCFCF.OCH2CH20OCF2CF:H,

HCF>CF,OCH,>CH>CH,OCF.CF->H, HCF>CF>CH,OCF>CF.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>OCF>CF,CF;H, HCF>CF>,OCH>CH>CH>OCF>CF,CF:H,
CH30CH>CH2OCH>CH2F, CH3OCH2CH2OCH2>CF3;, CH3OCH2CH(CH3)OCH2CH,F,
CH30OCH>CH(CH3)OCH2CFs3, FCH>CH>OCH2CH>,OCH»CH:F,
FCH2CH>OCH>CH(CH3)OCH>CH2F, CF3CH20O(CH2CH»0)>CH>CFs3,

CF3;CH20OCH2CH(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) < aboutH-wt% 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/7) <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;
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1,2.7-tris(cvanoethoxy)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/em®.

(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/cm3.

(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-cyanoethylether, 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.
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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
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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:

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/lcm® < 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/em? (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/cm® <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
clectrodes 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/em® 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/cm® <D2 < 4.3 g/cm? as recited
in claims 2 and 17, and 1.2 g/cm®< 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-

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 isabout 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 111 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

4 See outstanding Office Action at page 4, lines 12-14, and page 5, lines 1-4.
> 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 rotal 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/cm? < 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/em? (claim 17)

o wherein the first electrode is an anode, the second electrode is an anode, and
1.2 g/cm® < D2 < 1.8 g/em3(claim 18)

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-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)

17

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 93 of 273



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

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, 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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Application No. Applicant(s)

17/885,920 WANG etal.
Office Action Summary 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 --
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DATE OF THIS COMMUNICATION.
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)(J Responsive to communication(s) filedon
O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(J This action is FINAL. 2b) M This action is non-final.

3)O 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.

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) [0 Claim(s) _____is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) [0 Claim(s) _____are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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.
Application Papers
10)(0 The specification is objected to by the Examiner.
11)™ The drawing(s) filed on 8/11/2022 is/are: a) accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

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

a)™ All b)(J Some** ¢)(0 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)).

** See the attached detailed Office action for a list of the certified copies not received.
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1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
) . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date 8/11/2022, —_—
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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 prior artare 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.
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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 wi% ([0034]-[0035], P8-9), Y is
about 0.01 — 10 wt% ([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-tetrafluoropropy! 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 wt%.

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., In re 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 AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The 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/AIA/25, or PTO/AIA/26) 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/e TD-info-1.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
(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
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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Espacenst

Bibliographic data: CN106848381 (A} — 2017-06-13

Elsctrolyte solution Hthium and secondary batlery containing slscirolvie solution

inventor(s}: HONG KUNGUANG; ZHOU SHAOYUN; YU LE + (3t BER=R,
s SRER)
Applicant(s}: GUANGZHOU TINCI MAT TECH COLTD + KBS SRS
HERAE)
Classification: - international: HOTM10/0525; HO1M10/056; HOTM10/0567;
HO1M10/0569

Y02E60/10 (EP)
Application ON2O171029575 20170116 Global Dossier
number:
Priority CN20171028575 20170118
number{s)

Abstract of CNI1DSB48381 (&)

The Invention belongs 1o the fisld of lithium sscondary batleries, and discloses an
slectrolvie solulion and » lithium secondary battery containing the slectrolyte solution.
The slecirolyts solution comprises an slecirolvie, an arganic solvent, additives and a
functional compound, wherein the functional compound comprises st least one of
frievanophosphits compounds and tricvanophosphate compounds. The
rieyvanophosphite compounds or ricyvanophosphats compounds contained in the
glectrolyvie solution can form a film on the surface of the positive and nagative
glectrodes, and can be complexed with meial ions to prevent the positive slectrode
metal ions from dissoiving into the slectrolyis solution and from depositing on the
negative elecirode, thereby achieving the effect of stabllizing the positive electrode
struciure and improving the negative slectrode SE! film, and enhancing the oyole
performance and high-lempsralure propsriies of the ithium secondary batlery. The
functional compound can lower the film forming resistance in the low-lempseralre
agnvironment and improve the problem of lithium precipiiation during low-lemperaturs
charging.
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information disclosure statement. See 37 CFR 1.97(e)(1).
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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

[l 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.
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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,
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Receipt date: 08/11/2022 17/885,%20 - GAY: 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 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 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.
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The above-identified application will be electronically published as a patent application publication pursuant to 37
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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.
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the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
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Electronic Business Center at 1-866-217-9197.
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United States Patent and Trademark Office
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ALEXANDRIA, VA 22314
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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
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 08/24/2022
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/885,920
Projected Publication Date: 12/08/2022
Non-Publication Request: No
Early Publication Request: No
Title
ELECTROLYTE AND ELECTROCHEMICAL DEVICE
Preliminary Class
429

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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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 hitp://www.SelectUSA.gov or call
+1-202-482-6800.
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Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 164 of 273



201811108529X

20180921

8% 2.5mol/L.

W
A H i S 451 £ PR VR A 70 AT DA B R o RN B AR AT AT A D A VR P A R A LR

IKIEF o

TE— S5 folrh, AHE R KE R RS EAR T FORBRIRER . ORI NS . PR
FRHR . BEPURMRES . POREE. BORBE. SBEAVUER. STRANIER . 55 &S R 7 SO E
MAE.

TE—LeSLfE b, R PR R R EE ik 5l B0l % o8 3~6, Wlnass. HEART . Bk
FRV LB BRIRE TN BR . BRIRE T ERSGFORBRIR NS .

TE—SeSLfEp rh, AHE RERR RS O . (HAMRT: R 8. BRIRF LBE. IR
LR BRI IETIAERE . WRIR £k IE A REBEAORIR L IE T ER SRR IR B 1E 9 B
(REIR BRI B, 0 A LR R B BRI TG AL ( R0 P B R TR - L= A R BRI . XL(2- 9
ZIEVBRIETR . A(2,2- R LIHERIRER . X(2,2,2- =) BRIRER . 2-7 £ 5 F L e I L 2,2-
TR LIE P IEBRIRES AN 2,2,2- = 8 £ T LR RS .

E— B o, AR HE PR RORIRER BHE . (AR T y- T AERR y- KA ERSE, DAL
IXEeAY E P 3 S BRI FROR L BE «

LE— B o, AN S IR IRER 5 (AR T . ZBFER. 2R OER. ZIRTAES.
LW MR T HE. M TEE. MR Tl CMAUT R, IR B, NIRABE. IR
Pl NRAAEE. THRTMES. T HRABE. T HAEE. w7 ] BRPER. 5 T IROER. SRR TES.
SRR LB R TR B S AR IR SRS, DA SRR IX S b A5 10— 343 A H BRI B ROR IR 1
AEARM BRI B AHE . HART: =MOMFE. =ROMLEE. =LA, =ML
e T BEFI =M AIR 2,2,2- = LB

TE—Be ST, A HRIEFORBERE . (AR T PUEskmg. 2-FHEPI AR, 1,3-—
SRR 2-F3E-13- EURIR . 4-FF 31 3- EURIR. 13- EONIR. 1L, 4- T EOS IR R A O
k. E—Sesifl s, AR MERREBFERE (AR T HAEFR L. 1,1- RSOk,
L2- RS k. AR LT, 1,1- S OEIE OB 1,2- ORI Ok . LR S R A S B b
L1-CAH B A LB 1,2- C A R B b

E— Bt oh, ARHIE S B VARG (HART: B =, WR=C8. %

14

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 165 of 273



201811108529X

20180921

MR AL BE. MR ZBR. BEER S ER . BRI A 2R IR =R IREIR =
g, R =28, WREFR=2REE . BEER =(2,2,2- = AL ERFIE FR =.(2,2,3,3,3- TLAR A 4E)
L=

fE—SeSLEM H, RHPIER S RAVUA RO AART: BT, 2-FHEFE TR, 3-F
FEFRT IR, R, AR, ZJERRSRIN., FRLEPIAEIR., RN, FRTRETR NG R
TROBE. TR EE . LTHIR NG TRl B, iR - CBRAIRIE T BREE, DAAOK iR
A LA LA — 5 50 ST R K & B A LA o

FE-— LS, A G I 55 B RS AR, HAR T BUE. SHUE. /UK. 1Y
TR HLROR. TR =5 R,

TE— LS B, AR FR G I AR KA AT AU A — P, AT DABT A A DL L F RS
Ho

= HfREEE

2R FRE I AL SR B AR R AR AL N AT AT 26 L 6 T LA SR AL R I R IS — IR
RV, IR BRI EEML . ORKPHAEFEVL B R ZR . Frlih, iz b S R, S
B R . B b R A BB TR A kit . 7E— LS
Bl e, AR FE Y FE AL S R O B A BB B | T 6 T R R AR T A R 1 TEAR A B B
AR RS « B S B I SRS PR T SR FA L A, HREAE T, A AR
R ATART AR

FEL AR VR

7 R ) FLA 2 2 B A R 16 RO AR FR O ) AT HL R . BRAh, AR 1 F AL 2
2 F. T S FH R PR AR VRS T AN M B8 A R 1R 32 1 R T PR R e AR

b3

2 HH V7 S it 491 1 F A 2 20 S e A P 1 SRR ) T AR P AR AT A A A ) L AR N s T
A% o BT LR US9812739B g R K AR il 45 2 Fp i (1 b, H A4 e T o 20t
AE G,

LE— B, UGS A B AT ART B8 r Ak S ME LI B L O B R R R S
o FE— LSRG, GRS TEY) AR TR RERRAEL . A S BB S EE R E A AL
YIrh RIS . AE— S s, SR A BT LR b P i — R E S B,

7St v, Gob m] I AR GBS PEA S A IS S IARE R, AR R 7 B O B

15

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 166 of 273



201811108529X

20180921

Al AR SEFSAORFE M RRRE, R RORRR AT TRV b, RS BEAT A I .

LE—SES o, Y FARERES S RA R, R 2R RSB U ASE I IATE R
9 GRRATPEA) J5T RN S22 (R PR B2 )

e s o, AR AR SR, G BT EOB SR 5 B SR R
BE P < R ASURL I Sl SRS TR B, BRIZSOIRIG S i B2 R BT 2 5%-29 85%IFLIR =, 44
ER ARG FE BIE R BB R )R

IEMR

2 HR R A 22 L e A ) TE AR AR Ak P A A S S A R L A 3 R 1 36 T 9k
%o fE—EesZifEE g, FTLLRA US9812739B Hic # M Al 4 A G I iEM, H A4S 51 A
M 77 RN .

FE— S s oh, IEARIE PR BTG . (HAR T BRALd . BRI L S SR E
GEMAY . 1E-BeSTiEg g, IERGETEY ARSI TS E RS, HEGRBIRE. fEA
HEFIISE . 5L fl d, #idiE SR RUG WL AT L% US9812739B it #ii
BARE.

1E—Se St o, IEAR I AR SR AT R R T B AR AL G ARG 25 70 1) TE AR
T PE T T B AR BT 1 A

LE-—SE St o, TE AR PRSI R DB A RS 4 < 4 AR R, 25 75 (R
P57 LM -5 AR R AR 77 55D BEAT 2R G B R ISR B A R T IEAR TR
A4, BRI LA A B3 T MU 5T o i ] HORIR , SR A A IEAR BRI AA b IF AT TR
FE—SE ST b, TEARIE PR A B ORE AT AT AR S A S0 A Ak o A5 — RS 5, AR
WS 2B HE US9812739B F it M4 L

e RS E R

2 R I L 2 AT B A E AR BRSR R . AR S SR AR AL T A AR Ak [
% Z, WEARERERZE . WmRESHA S, K BimiR)/E RERRIERN AN REIRATIK
BB E XU R 2 2 7E SR A AR X P9 AN R TR AT RAEVE i = -

eSS, i 2 B, AR A BRI 1 AL T ARRAR 1 ERiR)E 2. Kl 2
Fis, W2 2 NAFIE T HRFARN-— AR L, SN R E A BRImRE

eSSttt WK 3 s, R B BFEEGAE | AL T 2R AR B E 2. WKl 3

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 167 of 273



201811108529X

20180921

P, W)z 2 AFE T SRR AR RPN 2RI F, R %R J2 B R )z

TE—Les2frh, i 4 By C Fias, B30 1 — SRR IR A OB AR R 2 2
H 55— SR uAE 1 AR XS TS 2R TR i AT O LU iR Sz 2, DR 0 i 2 1R] 60, 465 50 10 o
JE AR JZ -

EAEGE AL R B, IEARAR A A ARAR A 8 % — 26 KRB G 5Rim a,  [RIIE,
TER ST T b2 FIRAEAE SR 2 R IR 2 768 sl 222 B, TEAROAR A AR AR
I B R B e, 7E R RO B ST JZ BRI R 2« 7RSSR 8 7 IR A%
O HL A 226 B, TEARAR v AR AR v 30 B 46— 4% RN A A SR T R J2 AT T i )2 TR SR O
B R BT AR J2 BRI R 22 1 IR T

HI AR AR A LA R PR S8 B o WO PR S P B R 77 RS i e RS s & 1,
Jigy R DR S SRS e AR AR, KSR ST AR o & R N ek AR
JE SR L

W Sk = Oy BB -SRI E 8D M TRY (B & S-SR AR E 5D

BRI S PEARAALRR R i, 3 R - ORI BRAE OIS, BRSSO, iliid
RIS EL R BAG, S Ak 2 B B PERE o 3 R 110 s S ) AT B ddh il AR VIR T R A, RV
BB, PRS2 MR RETCTEAT BIRAE A5 F 45 ] ST 2 AT 3 J2 (RO P PR S 5, %o T
FIGHAEBEEESE . R RIEPRRLT A ME e 0 Rk 20 AR B,

FE— LS, SRR JZ O BAT RO RS FE D1, BRI AR HAT R RS2
%)% D2, H D1 f1 D2 i# /2R R £ 0.8<D1/D2<# 1.2 I}, (E ARG MY AT B 58 47 17 R 4%,
R AR 3RAT BT e i vERE, 1 EDoAHa i dafb 25 2 IR O T A7 A 2R . Bk, 2300
FAL 4 R A B AL R O PR PR A A PERE

7E—Lesjifi s, D1 A D2 23X R £ 0.9<D1/D2<%) 1.1, JhRF, HfbSe B kR
Al AR

1E—Bsffifil R, D1 A D2 iR R AR : £90.95<D1/D2<#] 1.05. IR, BRTHRZE AR
I R FLARANSLRR 0 A SEINI 50, 5 W FRURIORG &5 75 23 A1 SENSA 50, BaeA T v AR 1 422 fc oL LA P
o SCHRBAAT, WOKREWS 2 5 BRI PRI A, AT 25 4R MRk A sk s PR RE, PR
e de E MR

76— B SR ), BRI BL S IE RO B AR B . AR R IER AR R, 2

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 168 of 273



201811108529X

20180921

3.5g/em’<D2<#] 4.3g/cm’. 4 D2 fEIXANEE A RE, AR T RIG RAFR SRR, B
TEPEY) R RENS S B AP R RAE . AR N ORI, 291 2g/em’<D2<#) 1.8g/em’. ¥4 D2 ££
XAEFE B, AT RAR S RE ,  MATT JBE G £E BR I A  RRRSOR B R
773
TE— LS B, AR FRE I R SR B R B AR S U T AT BRI DA LR 56 2% o AR FRS T
HL Ak 2 2 P A SR R RO R RIRIR B RS B BR ], LAl AT B H AR P A FF AR . 7B
—He S A, R AR B AR HR G ) H AR R OE IR BT B SR A B TN A S

BRI R g R AR T AC TR . SEM R N EA Z LAY BREE A,
MIZEIMEBRE AR CM B BXE T F IR L BB AR B th g &0 —Fh. B4R,
AR RFMZ AU ROMZ AU RAMTIEYiA . R OIGIYATBER FIMG-5R LM-FE 7T M
ZALE AN

MR ED AR EREAARMAETEZ, RIOAIZ T URREGMZSTYMZE, th
ARG REWS N IR R .

THZBFETCHUBRI ARG 4577, TEHUBURIGE B A in . sk S Be. Bk, 5%
s A EALEE. AR, AR, SRS, SALES . ARG, BRALRE. B, A
At AEALBE . EEALES AR IR P () — B LA EIAL G o RS 1 R Im A L5+ I A
LSRR IL Y. KB . BREIE. BAMRE. BRMR. RAMRKRE. Bam
Mg GERR . SR CAAEE . RS B R VU IR LA AN RIS A G A E LR
REVETEEREY, RAVAIMEEREEREZ. BRMEE. WHRERSY . BEER.
RPUGIREL 3R LAGMEE TR 3R A TE | 28 Im Ti LA SR (T £ A5 -7 TP AR T (1 28 2 Fifr

= MA

FER IR, IEARAMRH A TS YT . RUEPE TR, SBURMRUER 2 /8 IEARR T 205X
FHE AR E MBS, G AR B A B, A S 28T, R BRI R TTIE LA
FLAA VR I N BRI R) , AELIX AR il 2 R H T () ELVR N BRI N, S BUE IR TR RE 0. B B AR
PRI

R A FR IR S 1] 4 AR VB, RENE P T Mo 410 | LA 22 B EL VR R BELKE I, & A A A
AE AR BT R R T,

A R AL R B R S BCA R R, TR T 2R & A g . B a0 2810 A r ik«

18

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 169 of 273



201811108529X

20180921

SERIONALTE SN RE sl s . ARG . SR A SR AL R E B,
WERFTEINL KIS HAL. B BB TG4 E45 CD ML, ARG,
WORAL. Fic A, TR AR EEEASE VL. BoEhL. AR AL, R B
& BIAATAE. AT WU A . ToHR . ERAL. BheR. BB THEL DRI BUEL.
FEE KA da b s L S 38 5

Sl

BTN, 28 S B A EL B 0 AR Fraig gt — 2P BRI BEAT i ], (HREAREH TS, WA
FRE IE AR E T IX Le st ]

1. ST MR &

(1) OB (R 6] 2%«

F . S o (Super-P) T IRIRE R B AR 4EZAN(CMC) #1082 95: 2:2:1 /i & b
BRRATEERIEBFKT, S, BB 0ARE . BRENRAITE R 2 12um 52 HRTE
b TR, A, B EA . IRERE, SRR

(2> TEARAR i 4

P RHE(LIC00,) . 3 HLTR(Super-P) 1R W £.)% (PVDF) %1% 95: 2:3 K5 & ELHR
BRIV N-FF R g el o, $ebei s, SRIEREE. FHREHRMERAL 12um JFEH
BiE L, TR, WIE, BedsE)y . BERE, S3ERIEN .

(3D HLAFRLIT i #5 «

TETERGESFAET, ¥ EC. PC #l DEC (E &L 1: 1: 1) i84&, I LiPFs IR A5,
TR IERE LR, Hod LiPF MUEKE N 1.15mol/L. 7EERE AR F NI R 1-1 &8 9 FHT
TR B 5 B4 54T B A [5) S5t 49 R0 R B9 ) H A, G v B T R 1) WL ARV R S B
ST LR S ST AR R,

(4> BRes R il 4

LA PE Z LR S MREAE PR B R .

(5) BB F LB I i 2%

T AT BN IERAR 7 AR T FIRR i k)7 58, BT AMLAETES, B NEBR D AER
CIEE v, BH3%, HEdiemk. RES LTRSS . ARSCHREsEmh &4 5%
BORGIVET 2, St SR it

19

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 170 of 273



201811108529X

20180921

2. HEREIIRIT R

(1) 20%SOC ELifit PR AL AL A A TT %

7E 25°C, #HBLL 1C (WRFRE 8D HIR AR 4.45V, BAH/K 4.45V 78 2 HLIf<0.05C,
HE 5 min, LA ICIHFREBOEERE K 3V, bl s, I LAsEpras Sl it 4 &
i A B 50%, LA 03C [IHFRFEEIK A 10s, LUBHLET FU SO e 28 b L R 2 22,
B DA, 1S3 RUGFF . F5FF 200 A1 400 K B A FE(DCIR) G 15 SCHh, BUHF
BIED.

(2) 60°C i A7l 11 B A I 77 v

1E 25°C, b E 30 480, ZJELL 0.5C 38 A 445V, HAE 445V TEEA
HLA 0.05C, JF#E 5 a8t SRJSTE 60°C T ikfF 21 RJa, AR FEEKSE, @it TR
THEAS 2

JEFENERK 2= (74 o R AT B RTIRIED /A7 BT E 2 1<100%

(3) WA BLRFFEE IR T 1%

TE 45°C, MLl | CIHMAHE 445 V, LRJGtEEREE RN 0.05C, B 1C1HR
TR 3.0 V, SRR EIRERS, MR PR S AF AT 2 RIEFR, 3 v SEAS R A i
PEFR 200 KA 400 R A EARFRER, Hrh, ARG MAE SRFRZE T RBAT I

TEIR G 75 BAR R = G RLAE PR 25 B/ 5 RIE A I BOE R 8D <100%.

(4> WL BRI 7 v

1E25°C, JGHIbLL ICTHIRF A 445V, SREHEFHEE BT 0.05C, HH 1 CHA
M 3.2V, JEERE S R, ARSI, 7E 85°C FAENE 24 /NS, MR, HUERE=
A7 A Rl e L

(5D TA) BRAG R 1R I ik 77 32

1E 50°C, FELE A 0.5C HIE S A 445V, HE A E A TN 0.05C, HE
20 /DB, SRJE 0.5C THHL R E 3.0V, Witk s s, A vk SR e il . JEEF 30 IX. 50
R 100 WG SRFFRE . MG NE SRR G R I BOR 2 &/ & IR 18 25
=) x100%.

3. PRREHR

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 171 of 273



20180921
201811108529X
TIPSR AR T AR A S 6 BT FH A 25420 53 K 5 S04 5
AR FR @5 AR FR @5
TR AR 2. )% TR EC 1,3- A ik s P i PS
Tk % T 075 Tl PC iR £ I TR DTD
TRER TP 2. EMC ThE SN
Tk — i DMC [ ADN
L4-— &2 )% DCB
IR — R DEC 1,3,6-C k=0 HTCN-1
y- T Bk GBL 1.2,6-C e =N HTCN-2
v-1% P VL 1,3,5- %= PTCN
HlE LT EP L WEQQ-FI ) EDN
TR TR PP 1,1-00-2,2- 0 4, 322 5 -3 3 FEPE
BN ok
2- 5 R -3 A A U e TMMP
2- C= i -2-5-3- A -3- 5 -4- 5 -5- TPTP
=L
TRER L 2 )75 % vC 1-TA SRR AT T3P
FACHREZ W £ T FEC 1-H BE BRI T TM3P
1-Z BRI BT TE3P
1,2,3-ZQ-FE A Akt TCEP
—EeEY A A;:SN; A,:ADN:; A;EDN; A, DCB
=EeEY B B;:HTCN-1; B,HTCN-2; B;:PTCN; B, TCEP
AR AT R (PP) C
FACHE D D;: FEPE; D, TMMP; D;. TPTP
R R T E E,;: T3P E,. TM3P: E, TE3P
Atz F F: VC; F.: PS; F;:DTD
AR R R R H H;: GBL; H,: VL
PR R SR G

(1) fEFERNHEMAR T MAR 1-1 F 12 FPORIARESERN 6w, =B ey
FYBARTAES, 15 HE AR N /8 3 77 v B 1 s vt A 37908 20%S0C By P FE . Uik
L5 R ILFR 1-1 A1 1-2,

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 172 of 273



20180921
201811108529X
*x 1-1
Ay B, C 20%S0OC H#H M (mQ)D

(Xwt%) (Ywt%) (Zwt%) X+Y X/Y
Bt 200 &% 400 7%
R (EENE (A
S1-1 4 1 30 5 4 50.8 84.3 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 10 559 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 59.2 91.8 105.3
S1-12 1 5 30 6 0.2 58.5 97.0 104.1
S1-13 7 3 30 10 23 60.4 92.9 107.3
DI-1 0 0 0 0 0 63.8 140.9 190.4
DI1-2 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
DI1-5 4 0.1 0 4.1 40 68.3 109.8 124.9
DI1-6 7 5 0 12 1.4 69.2 1123 133.0
D1-7 1 11 0 12 0.09 63.8 100.9 139.3
DI-8 11 1 0 12 10 72.0 116.3 135.4

#*1-2

AXwt%) B(Ywt%) | C(Zwt%) X+Y X/Y 20%SOC B (mQ)

B 200 &% 400 X
I {EE2NE LA
S1-14 Ax(4) B.(3) 30 7 1.3 55.5 88.1 98.7
S1-15 Ax(4) B,(0.5) 30 45 8 57.2 91.6 100.6
S1-16 As(3) B-(0.5) 30 3.5 6 55.9 89.4 98.8
S1-17 A5(3) B5(2) 30 5 1.5 51.1 82.6 90.7
S1-18 A;(2) B5(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 58.5 91.2 104.8
S1-22 As (1) B>(5) 30 6 02 | 581 96.5 103.3
S1-23 A (7) B.(3) 30 10 2.3 60.2 92.3 106.5
S1-24 AL2) Bs(2) 30 4 1 57.9 86.1 93.4

W 1-1 Prox, XEEB] D1-1 £ D1-8 A hEsin T ek 1,3,6-C ke =1, AERIMARHAE
Bis, AEER T H B K B P BRI AR B .
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FREYIIN

Bl la AT ARIELGEE] S1-1 A1 S1-2 55X D1-1 FUpiEf i E AR R A RS T
(10%SOC. 20%SOC. 70%SOC) MIEM M. K 1b /RiH 7 AHIESLmEF] S1-1 Fl S1-2 5%}
ELfsl D1-1 (9 FLIAE 200 R ATH R EA R A HUIRAE T (10%SOC. 20%SOC. 70%SOC) [ H
WA B Tc il 7 A HIESZIEY] S1-1 A1 S1-2 5XFELB D1-1 [ HETE 400 YR 7880 G AEAS
H 78 HUIRAE T (10%SOC. 20%SOC. 70%SOC) KIE M. AT LAE H, MHETFXFth#l D1-1,
SEHER] S1-1 F1 S1-2 FEAGFR AR B A BEBE InAS 21 1] 2 0038

Wk 12 P, GTEN AR C IEERE SR e-R AL R, ZIERE R 1,2,6-
CRE=E. 1,2,6-CHE=EB 1,2,3-=-FUk QAR BEm,  [FAER] LAIS B 300H] EL i A BRI in
FIRCER . LA i . Q-F A L H)EE, SIS A 1,2,3-= -7k L) A
Jemy, A PR ER S LU P BRI () RO R S o A .

(2) FEEAR AR P InN IR 2 PRI FES & ZERGY . =AW A/E R
TAEE, K B N 42 BB R T7 02 Rl ) v o U 20%SOC B I RE . T 4s R WLk
2,

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

B 200 % 400 &%

Fith EENE 2N
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 0.3 64.3 89.5 97.7
S2-7 50 4 0.5 0.01 53.2 84.3 94.1
D2-1 4 4 1 0.25 72.1 108.5 118.9
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D2-2 60 4 1 0.017 42.0 100.1 113.9
D2-3 10 4 5 0.5 62.3 85.4 111.3
D2-4 50 4 0.1 0.0025 532 893 109.4

WK 2 Fis, MABRNERN & A 5%-50%aE A, BEE BRI NG & &0 n, e
B BRI N . S35h, URERTA BRI S /N T 5% tH S0%0MT, 200 YRAGH G HTb EL
Ui BE O IRIE N, PERE AL . -SSR AT LATE B IE B OR 37 AT sl i S 82, AT 28K
il Y A b R AL R B SR = A B TR R TR R ) S ) B AR R BV N PR AR AT
BOKHISEME, 24 Y/Z 1E 0.01-0.3 BYJEFE I, o B P BELIG e 3] S8 47 B 4 4 H o

(3) 75 3L Ah v v TR NN TR BR TR BB 30wt%, T 2 JIF (A1) 4wt%Fll 1,3,6-C6E = E(B1)1wt%
PAS IR 3 P as AN A3 S0 S AR TRE , 45 30 10 rUAA VB0 N 2 B3R T V) ety vl it o 9k
H 20%SOC HFABEA 60°C 21 KEZFMKE. LR WK 3.

%3

HH B 20%S0C 60°C 21 K

D(& & wit%) BHAE (mQ) JE K R
S1-1 0 50.8 7.6%
S3-1 D,(0.1) 50.2 6.2%
S3-2 D,(0.5) 498 6.0%
S3-3 D, (1) 48.6 5.7%
S3-4 Dy(1.5) 48.5 5.1%
S3-5 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 Ds(1) 49.4 5.7%
D3-1 Dy(6) 51.3 8.5%

M3 HATLAE L, BEEFACBEIIINAN (0.1~5%), ik i ith ELI P BELAT S B K 247 —
SENE, INNEZNATETERES A T, HAEHEMEE R . URAREES & XT 5%0, B
i o Yt ELIAL P BELFI 60 °C A7 )52 B2 K 2247 B Ak o

(4) 72Tl PR ARV PN N TH BR T S 30wt%, 1 1 (A1 4wt% il 1,3,6-C0 %58 =5 (B1)1wt%
PARANZR 4 B AN TR & S POIR TR , 545 2 1 FU AR N 42 B3R T7 V2l e vy v vt o 3
A 20%SOC B A FELANZS BARFrE . MALE R W& 4.

*z4

24
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E(& & wit%) 20%SOC E A (mQ) A ERREE
wistsits | 200 sess | 200K sgsen | 200 s | 400 wisE s

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 48.2 823 100% 96.3% 91.4%
S4-3 E (1) 44 .6 471 80.5 100% 96.1% 90.7%
S4-4 E(2) 45.6 473 81.6 100% 95.2%, 89.6%
S4-5 E(3) 459 491 894 100% 94.7% 88.5%
S4-6 Ex(1) 452 483 88.3 100% 95.3% 91.0%
S4-7 Es(1) 453 48.7 89.5 100% 95.1% 90.8%
D4-1 Ei(4) 46.1 58.6 105.3 100% 92.1% 85.3%

& 4 nTUEH, BIEFRBERETFINA (0.1~3%), Hrif il 29 G B mEE — 2
B, FTRR VAR T AL A N BT B B 55 45 (R I A5 A LU BCRE S s 1A PR Tk BE B 5 FROIR B R IS 11
INANSRIF IR ZE, &G ERT 3%M, JAFRTEREZ R, 7] B2 FORBEBRET 55 if 1 o

(5) £EFERE BARR P IN AN T ER T BE 30wWt%, 1 i (A1) 4wt% Al 1,3,6-C 5t = HEB1) 1wt%
PAS IR 5 B as AN [R5 200 S AT R IR B R 16T, 113 380 10 A MR E N A% B ok 7V )
Ha it P R 2L 20%S0C BB, 60°C 21 KIEEEAK R AZT SRR . WSS R WK 5.

xS
o — A EL 0, bry
Di(&= | E(m 20%SOC H Wi 60°C 21 L%
wit%) wt%) (mQ) T JELRE R
BEE [ 200 % [ 400 % | 70 [ R [ 200 % [ 400 KA
R | fRE | RS it [EEANE s
S1-1 0 0 50.8 843 91.2 7.6% 100% 93.5% 86.3%
S3-1 0.1 0 50.2 83.1 90.4 6.2% 100% 94.2% 87.9%
S4-2 0 0.5 454 48.2 823 6.7% 100% 96.3% 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 46.3 80.5 5.3% 100% 96.8% 91.7%
S5-3 1 0.3 44.1 48.2 79.3 4.3% 100% 97.1% 92.3%
S5-4 1 0.1 46.3 50.5 86.2 4.5% 100% 97.6% 92.9%
S5-5 3 2 435 471 81.3 4.0% 100% 94.8% 89.4%
25
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R 5 TTLUCE Y, BAE AARERFI PR R BT A A N, B sy S 3R JS I ELIR A BEL, A7
i VEREFNTEFR I REAR 2 — P i

(6 71 HE Al vk TP NN TR R TR BB 30wt%, T 2 JIE (A1) 4wt%Fl 1,3,6-C6E = E(B1)1wt%
PAS AN 6 B (AN R & &1 H e din R, 45 20 0 re g N 42 B8 IR 77 vl ey v v o 9
WX 3.2V 85°C 24h f7fi HL LB, M4 2R WER 6.

x6
VC(& & VEC(# & FEC(& & PS(& & DTD(% & 3.2V 85°C 24h
wi%) wi%) wit%) wi%) wit%) R RE
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 %5 SR ZR N7 I 7T LAk — A5 32 vy b i iy [ 44 L i T S
JE(SEDARENE. 2 P N B 400 A SE A R T A sE PRI A, AR T b i KA 4k,
PRI IR FEME

CTOAEBERL AR R I N TR R TR R 30wt%, T i (A1) 4wt% Al 1,3,6-Cibt = E(B1)1wt%,
T AT B0 0 AR N R LR TV s s A o R 7 U e b AR TR S R LU
(D1/D2), JFMAHAFSEREFZE, WKL R L 7.

£7
SRS E L A E R
(D1/D2) BrEERI | 200 KIS | 400 KOG S
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%

M 7 R LAE H, BT HIB R RS L (D1/D2) X8 F b fa R MERe A B35
M, D1/D2 i KREGSE /MY HAH S F bR ERE. 7T LU HY D1/D2 7E 0.8~1.2 Ji[H
W, SRAFEFRIEERTERE, 7T RRVD PR T 405 A7 R) T BE AR v A% S T v, BELFA 98 /) rb AR A

(8) 7EHLAl v MRV P IN N TR R TR BB 30wWt%, 1 I (A1) 4wt%Fl 1,3,6-Cukt =5 (B1)1wt%
PARZ BN 8 Tz~ BUAS [F) & S (K S ACREA PR B R IET , 145 30 Aty v A v vAE N 32 BBk D77 1) )
Ry . HER 8 BBl MR SE® FELUME (D1/D2), WA A3 2 1 it i 75 =R IR 2 .
WA 25 3 WL 8.

#* 8
D, (% &) E\ (&) G wEARREE

7 7
S8-1 1 - 0.8 100% 94.9% | 90.1%
$8-2 1 - 1.0 100% 973% | 92.5%
S8-3 1 - 1.2 100% 94.8% | 89.9%
S8-4 . 03 0.8 100% 943% | 89.6%
S85 - 03 1.0 100% 97.9% | 92.2%
$8-6 - 03 1.2 100% 95.0% | 90.5%
$8-7 1 03 1.0 100% 98.1% | 93.3%

B AR BB BRI H NN, 4B+l i AR [ SR 2% 2 L D1/D2 7E 0.8~1.2 i A
B, HIBRTEI RIS B T 3 — DR,

(9) 7E FL A v R PP IN N TR R TR BB 30wt%, 1 JiF (A1) 4wt%Fll 1,3,6-Ckt = E(B1)1wt%
LA ENER 9 PRI & ERFORRIRES, K49 2000 s A BIE N LG Eab 77 vk sy st b
TS B b 0 T BRPE PR  EORFF 2. &S RF L& 9.
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*9
H(E & wit%) ] B A 2 B AR
BT Il 30 A 5 50 RIGIF 5 100 UG )5
S1-1 0 100% 73.80% 64.30% 54.50%
S9-1 Hi(D) 100% 82.50% 74.60% 64.20%
59-2 H;(10) 100% 87.20% 81.40% 77.20%
S59-3 H,(20) 100% 86.20% 81.30% 78.00%
$9-4 Hi(30) 100% 88.30% 83.30% 79.80%
S9-5 H,(40) 100% 87.50% 80.60% 75.20%
59-6 H,(50) 100% 86.30% 74.40% 63.20%
89-7 H,(60) 100% 85.20% 71.60% 57.60%
59-8 Hy(1) 100% 81.80% 73.20% 61.80%
59-9 H,(10) 100% 86.50% 80.80% 76.10%
59-10 H>(20) 100% 85.30% 81.30% 77.10%
S9-11 H2(30) 100% 88.10% 83.00% 79.30%
59-12 H,(40) 100% 87.10% 80.10% 74.80%
59-13 H(50) 100% 85.20% 73.70% 61.90%
S9-14 H>(60) 100% 82.20% 70.10% 55.90%

HL b TR ER T B0 i 0 5 B AR 5 S i A8 DO IR IR ) BRI I i $2 s, T R DR D B ORI
TEIERR TR AR, B S PRPORBREREIE 40%I0, [HERIGHPEREA L2, X T HEHET
LiPFg [AIFRUCR R ER 2 (M R B S R TS , PRI IR TR R i B&E T, AEE K.

FEA VLA o — Le SR <P LHEH L A LBEB L <SS 2 g, <R
M2 B TR 2 I B, TR I B A A H i T = DA S B R A T
ST B2 A T A B ERRAE . S5 K. AORIEURRPE. (RIS, ZEBEAS U] T 0 A AT
DUEIHE, Blan: “fE—LLsghtaf iy “FESEHEE] 7, /B SEFEEI th7 . e 5 — A,
CHE— ARG P AERFE R hE 2R, H AL RIS T AR I A A R S B B B
BEAE, A SCARRRERAE . 4544 PORMBCRRPE AT LA DUMERT & 3 9 77 3078 — DB A SEE 6 B2
(TLEESEEN

JE TR AR T U I PESERE B, A SUREARN 53N % F R L3R S A RE B AR Ny

28
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XA G RR B, I HAT LA B B A i s al s D P K i Bl A7 00 0 St 1) EAT 2
BAEN .
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Attorney Docket No. 14850082CORB
ELECTROLYTE AND ELECTROCHEMICAL DEVICE
CROSS REFERENCE TO THE RELATED APPLICATIONS

The present application 1s a continuation application of US Application
17/064959, which is 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,
filed on 21 Septerober 2018, the disclosure of which is hereby incorporated

by reference in its entirety.

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

With the rapid development of electronic devices and electric vehicles,
the reguirement 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
have become a hot research area in many 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
decompose on the surface of the positive elecirode easily or cause
deterioration of the battery material, resulting in a decrease in batfery
capacity.  In order to solve the above probleros, it is definitely necessary to

provide an improved electrochemical device.
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Attorney Docket No. 14850082CORB
SUMMARY

An embodiment of the present application provides an electrolyte 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 cyano groups
{herein also referred to as "a wrinitrile compound"y, and propyl propionate.
The dinmtrile compound can form a protective filim 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 cannot be sustained for a long time.
The present inventors unexpectedly found that by using a mixture of a
dinitrile compound, a trinitrile compound and propy! propionate, a finm
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 electrochernical device.

In an embodiment, the present application provides an electrolyte. The
electrolyte comprises a diniirile 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 Formula (2):
about 2 wi% < (X+Y) <abount 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 propy! propionate based on the total weight of the electrolyte meet the

condition represented by Formula (3):

about .01 < (Y/Z) <about 0.3 (3).
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According to an embodiment 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 wrinitrile compound is Y, and Y is about 0.01-10
wt%; and the weight percentage of the propyl propionate is Z, and Z is about
5-30 wit%. 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 ernbodiment 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 wi%. The fluoroether
can form a better protective film with the winitrile compound, thereby
mmproving the DC internal resistance and the storage performance of the

electrochernical 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
about 0.01-10 wi%. The addition of the cyclic phosphonic anhydride can

further inhibit the increase in DC internal resistance during the cycle.

According to an embodiment of the preseut application, the electrolyte
further comprises one selected from the gronp 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 form a firm protective film which is not easily to be decomposed at the
clectrode interface with the dinitrile compound, the trinitrile compound and
propyl propionate, thereby further inhibiting the side reactions in the
electrochemical device and reducing the voltage drop during storage of the
electrochemical device, s0 as to improve the long-term storage performance

and reliability of the electrochemical device.

In another embodiment, the present application provides an
] g

electrochemical device and an electronic device using the electrochemical

(553
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device. The electrochemical device comprises 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

s 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 slutry on one surface of the cwrent collector. The double-sided
coating is 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 D1, 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 < DI/D2 < about 1.2.

According to an embodiment of the present application, the electrode s

include a cathode and an anode  In some embodiments, when the electrode

15 is an cathode, about 3.5 g/icm® < D2 < about 4.3 g/em®. In some other
embodiments, when the electrode  is an anode , about 1.2 g/om>< D2 < 1.8

glom’,

In the electrochemical device according to the ewbodiments of the

present application, wheu the electrolyte of the elecirochemical device

20 comprises a compound comprising two cyano groups, a compound
comprising three cyano groups, and propyl propionate, and the electrode
compaction densities meet the above relationships, the electrode  can have

good electrical conductivity, the effects of the cathode and avode 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 embodiments 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. Obviously, the
drawings in the following descripiion 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 illustrated 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 Dt -1 at
different charge states (10% S0OC, 20% SOC, and 70% SQC).

Fig. 1B shows the DC internal resistances of batteries of Examples S1-
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 51-
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 i3 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

i
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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 in 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 ilustrative, 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 meaniugs indicated

below.

As used herein, the term "about” s used to describe and depict minor
variations. When used in comnection with an event or circumstance, the
term may refer to an example in which the event or circumnstance occurs
precisely, and an example in which the event or circumstance occurs
approximately. For example, when used in connection with a value, the
terro may refer to a range of variation less than or equal to £10% of the stated
value, such as less than or egunal to £5%, less than or equal to £4%, less than
or equal to 3%, less than or equal to 2%, less than or equal t0 £1%, less
than or equal to +0.5%, less than or equal 10 +0.1%, or less than or equal to
+3.05%. 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 inchuded in 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

6
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structure 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 having the carbon number.  The
3 hydrocarbon group herein may also be a hydrocarboun group having 110 15
carbon atomns, 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 hale including fluorine, chlorine,

bromine, and iodine, an alkyl group, an ary! 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

is 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 atoros, an alkyl group having 1-§ 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 nuwaber.  Therefore, for example,
“butyl” means n-butyl, sec-butyl, isobutyl, tert-butyl and cyclobutyl; and
"propyl” includes n-propyl, isopropy! and cyclopropyl. Examples of the

alky! group include, but are not Hmited to, methyl, ethyl, n-propyl, isopropyl,

25 cyclopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, cyclobutyl, n-pentyl,
isoamyl, neopeniyl, cyclopentyl, methylcyclopentyl, ethylcyclopentyl, n-

hexyl, isohexyl, 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

way 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 group having 5-20
carbon atoms, an alkylene group having 5-15 carbon atoms, or alkylene
group having 5-10 carbon atoms. Representative alkylene group includes
(for exaruple} methylene, ethane-1,2-diyl ("ethylene”), propave-1,2-diyl,
propane-1,3-diyl, botane-1.4-diyl, pentane-1.5-diyl and the like.

Additionally, the alkylene group may be optionally substituted.

As used herein, the term “alkenylene 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
having the carbou nuxober.  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 5-
20 carbon atoms, an alkenylene group having 5-15 carbon atoms, or
alkenylene group having 5-10 carbon atoms.  Represeuntative alkenylene
group includes (for example) ethenylene, propenylene, butenylene and the

like. Additionally, the alkenylene group may be optionally substitated.

As used herein, the term "aryl” encompasses both monocyclic 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 avomatic and other rings yoay
be for exaruple, a cycloalkyl group, a cycloalkenyl group, an aryl group, &
heterocyclyl group and/or a heteroaryl group.  For example, the aryl group
may be a Ce-Cso aryl group, a Cs-Cap aryl group, a Ce-Cap aryl group, a Ce-
Coo aryl group, or a Ce-Cyo aryl group.  Representative aryl group includes
{for example) phenyl, methylphenyl, propylpheunyl, isopropylphenyl, benzyl
and naphthalen-1-y1, naphthalen-2-y1 and the like. Additionally, the aryl

group may be optionally substituted.

As opsed herein, the term "heteroaryl group” covers a monocychc
hetercaromatic group which may include one to three heteroatoms, for

example, pyrrole, faran, thiophene, imidazole, oxazole, thiazole, triazole,
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pyrazole, pyridine, pyrazine, pyrimidine, and the like, The term heteroaryl
group also includes a polycyclic heteroaromatic system having twe or more
rings in which two atoms are shared by two adjacent rings (where the ring is
"fised"), in which at least one of the rings is a hetercaryl group, and other
5 rings may be a cycloalkyl group, a cycloalkenyl group, an aryl group, a
heterocyelyl group and/or a heteroaryl group. The heteroatom in the
heteroaryl group may be for exaraple O, 5, N, Se, and so on.  For example,
the heteroaryl group may be a C2-Csp heteroaryl group, a C2-Cao heteroaryl

group, a C2-Cso heteroaryl group, a Cr-Cxo heteroaryl group, or a Co-Cuo

10 heteroaryl group.  Additionally, the aryl group may be optionally
substituted.

When the above substituents are substituted, the substituent is selected
from the group consisting of halogen, an alkyl group, a cycloalkyl group, an

alkeny! 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. Elecurolyte

Apn embodiment of the present application provides an electrolyte,

which comprises an electrolyte and a solvent in which the electrolyte is

20 dissolved. 1t is one of the wain charvacteristics of the electrolyte 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 meet the conditions

25 represented by Formula (1) and Formmula (2):
about 2 wi% < (X+Y) <abouat 11wt% ...(1); and
about 8.1 <(X/Y)<about 8 ...{2).

In some embodiments, X and Y meet about 2 wi% < (X+Y) < about 8

wt% and about 0.1 < (X/Y) < abont 6 simultaneously. In some
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embodiments, X and Y meet about 3 wi% <{X+Y) <6 wt% aund about 0.2
<{(X/Y) < about 5 simultanecusly. 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 wt% <

{X+Y) <about 5 wt% and about 0.1 <(X/Y) <about 1 simulianeously.

In some embodiuments, based on the total weight of the electrolyie, the
weight percentage of the trinitrile compound is Y and the weight percentage
of the propyl propionate is Z, and Y and Z meet the condition represented by

Formula (3):
about 0.01 <(Y/Z) <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 0.02 <(Y/Z) <about (.1,

In some embodiments, the weight percentage of the dinitrile compound
is about 0.01-10 wt%. In some embodiments, the weight percentage of the
dinitrile compound is not less than about 0.01 wi%, vot less than about 0.1
wit%, not less than about 0.3 wi%, or not less than about 0.5 wi%. In some
embodiments, the weight percentage of the dinitrile compound is not greater
than about 10 wt%, not greater than about ¥ wi%, or not greater than about

& wi%.

In some embodiments, the weight percentage of the trinitrile compound
is about 0.01-10 wi%. In some embodiments, the weight percentage of the
trinitrile compound is not less than about 0.01 wit%, 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 wit%, not greater than about 8 wit%, not greater than about 5

wit%, not greater than about 4 wi%, or not greater than about 3 wit%.

In some embodiments, the weight percentage of the propyl propionate
is about 5-530wi%. In some embodiments, the weight percentage (Z) of the
propyl propionate is about 5-40 wt%, about 10-40 wt%, about 10-30 wt%,

about 20-30 wt%, about 20-40 wt%, about 20-30 wt%, or about 25-30 wt%.

16
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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-R3)-0-Rs-CN {51,
or a combination thereof,

wherein in Formula [4] or [5], Ry, Ra, Ra and R, 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 atoros, an alkylene group having 5-20 carbon atoms, an alkylene

group having 5-15 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 alkenyiene group having 5-
15 carbon atoms, or an allienylene 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 corpound of Formula [4] or [3].

20 In some embodiments, the dinitrile compound of the present application

incluades, but is not Hmited to, butanedinitrile, glataronitrile, adiponitrile,

1,5-dicyanopentane, 1,6-dicyanohexane, 1,7-dicyancheptane, 1,8-
dicyanooctane, 1.9-dicyanononane, 1, 10-dicyanodecane, 1,12~

dicyanododecane, tetramethylbutanedinitrile, 2-methylglutaronitrile, 2,4-

25 dimethylglutaronitrile, 2,2.4 4-tetramethylglntaronitrile, 1,4~
dicyanopentane, 2,6-dicyanoheptane, 2.7-dicyanooctane, 2,8~
dicyanononane, 1,6-dicyancdecane, 1,2-dicyancbenzene, 1.3-

dicyanobenzene,  14-dicyanobenzene,  3,5-dioxa-pimelonitrile,  1,4-

bis{cyanoethoxyybutane, ethylene glycol bis{2-cyancethylether, diethylene

11
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glyeo! bis(2-cvanoethyljether, triethylene glveol bis(2-cvanoethyljether,
tetracthylene glycol bis(2-cyanoethyljether, 3,6,9,12,15,18-
hexaoxaeicosanoic dinitrile, 1,3-bis{2-cyanoethoxy)propane, 14-his(2-
cyanoethoxyibutane, 1,5-bis(2-cyanoethoxy)pentane, ethylene glycol bis(4-
cyanobutyDether, 1.4-dicyano-2-butene, 1 4-dicyano-2-methyl-2-butene,
1,4-dicyano-2-ethyl-2-batene,  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, or 1,6-dicyano-2-methyl-3-methyl-3-hexene. The dinitrile

compounds may be used alone or in combination of two or more thereof.
Compound comprising three cyane groups (Trinitrile compeund)

In some embodiments, the irinitrile compound according to the present

application inclodes a compound of Formula [6] or [7]:

CN-(CHo)-CH{CH)-CN1-{CH)-CN - {6},

or a combination thereof,

wherein in Formula [6], x, v, and 7 represents an integer from 0 to 5 and

X, v, and 7 are not { at the same time; and

in Formmila {71, Rs may be hydrogen or an alkyl group having 1-20
carbon atoms, for example, an alkyl group having 1-10 carbon atoms, an
alky!l group having 1-5 carbon atoms, an aikyl group having 5-20 carbon
atoms, an alkyl group having 5-15 carbon atoms, or an alky! group having
5-10 carbon atoms; Re, Rv, and Rs each independently may be an alkylene
group having 1-20 carbon atoms, for example, an alkylene group having 1-
15 carbon atoms, an alkylene group having 1-10 carbon atoms, an alkylene

group having 1-3 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 Xu, Xs and X each independently may be -
Rs-CN, wherein Rs may be an alkylene group having 1-20 carbon atoms, for
example, an alkylene 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 atorns, an alkylene group having 5-15

carbon atorus, or an alkylene group having 5-10 carbon atoms.

In some embodiments, the trinitrile compound according to the present

application is a compound of Formula [6] or {7].

In some embodiments, the trinitrile compound of the present application
includes, but is pot limited to, 1,3,5-pentapetricarbonitrile , 1,2,3-
propanetrinitrile, 1,3,6-hexanetricarbonitrile  , 1,2,8-hexavetricarbonitrile ,

1,2.3-tris(Z-cyancethoxy)propane, 1,2.4-tris(2-cyancethoxy)butane, 1,1,1-

tris{cyanoethoxymethylene)ethane R L
tris{cyanoethoxymethylene)propane, 3-methyl-1,3,5-
tris{cyanoethoxypentane, 1,2,7-tris(cyanoethoxy yheptane, 1,2,6-

tris{cyanoethoxyjhexane, or 1,2.5-tris{cyanoethoxy)pentane. The trinitrile

compounds may be used alone or in combination of two or more thereof,
Fluoreether compound

In some embodiments, the fluoroether compound of the present
application includes at least one of the corpounds of Formula {8], Formula
{91, Formula {10], or Formula {11}

Rf1-0 ~Rf2 8%
Rf1-0~R 9%

Rf1-0 (R ~Ojp- RI2 [10]; and

Rft-O ~R' -O)~R [11],

where in Formulae {8], [9], [10], and {11}, Rfl and R{2 are each

independently a linear or branched C; to i fluoroalkyl group at least one

13
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hydrogen atom of which is replaced with fluorine, R is a linear or brasched
C1 to Cyz alkyl group, and R’ is a linear or branched C1 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 Formmla [¥], Formula [9], Formula {10}, or

Formula [111.

In somwe embodiments, Rf1 or Rf2 is each independently a fluoroalkyl
group selected from the group consisting of HCEFy-, CFs-, HCF(CFo-,
CH:CF-, CH;CHy-, CECFy-, (CF3):CH-, HCFRCFCHy-, CFCHCHo-,
HCF,CEF.CFCHz-, HCF.CFCF.CFCH,-, CHCEFXCH:-, CFCFHCEFCH;-,
HCP,CF(CF)CHy-, and CFCFCHCH:-.

The fluorcether can form a better protective filin with the trinitrile
compound, thereby fwrther improving the DC internal resistavce and the

storage performance of the battery.

In some embodiments, the fluoroether of the present application

inclades, but is not lmited to:

HCF,CFCH0CE,CF.H(FEPE), (CF3),CFCF(CF,CF3)(OCH:)
(TMMP), CF:CHFCF:CH(CH:)OCFCHFCF(TPTP),
HCF,.CFRCH.OCF,CRCR.CRH, HCF,CFR,0CHCF,,
HCFCROCHCHO0CHCFH, HORCR0CHCHCHOCE.CFH,
HOPCFCHROCECRCTH, HOPOR0CHCH0CPCROFH,
HOFCP,0CHCH,CHOCTCRCRH, CH-OCH-CHOCH,CHAF,
CH:OCH,CHOCH,CEs, CH:OCHCH(CH:)OCH,CHLF,
CHOCHCHCH ) OCH.OF, FOH2CH:OCHCHROCHLCHF,

FCHCHOCHCHICHDOCHCHE,  CRCH0(CHCHORCHCF: or
CEFCHOCHCH(CH; ) OCHCE:.  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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B
IR o e SR
N ?33(..\ R 53% CFy
g 3 LS, ‘___\C!?Mi)\ BNy
¥ LW Oy £
. 2-(irifluoro-2-fluoro-
1. 1-diffaoro-2,2- 2-rifluoromethyl-3- . (. ] A
difhuoroethvl-2".2' methoxyperfluoropenta 3-difluoropropoxy)-3-
: dfgm? 1,“,,_}),’ e difluoro-4-fluors-5-
| HHHoro-5, 2= ’ trifluoropentane.
difluoropropyl ether,
(FEPE) {TMMP)
(FEPE) { ) (TPTP)

In some embodiments, based on the total weight of the electrolyte, the
content of the fluorcether is not less than about .01 wi%, not less than abont
0.1 wt%, or not less than about 0.5 wi%. In some embodiments, the content
of the fluoroether is not greater than about 5wi%, not greater than about 4

3 wi%, not greater than about 3wt%, or not greater than about 2 wi%.
Cyclic phosphonic anhydride compound

o some embodiments, the cyclic phosphouic anhydride according to the

present application includes one or more of the compouands of Formula {12]:

¢
J‘Q\\ Rz
v
Q’/ ™~
]
. i
Ry} P C
F - 13
/fz// \0/ \
O Ryo {121,
10 wherein in Forroula [12], Rie, Ris, and Ry each independently may be

hydrogen; each independently may be an alky! group having 1-20 carbon
atoms, for example, an alkyl group having 1-15 carbon atoms, an alkyl group
haviong 1-10 carboun atoms, an alkyl group baving 1-5 carboun atows, an alky]
groap having 5-20 carbon atoms, an alkyl group having 5-15 carbon atorns,
15 and an alkyl group having 5-10 carbon atorns; 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 having 6-20 carbon atows, an aryl group having 10-30 carboun atoms,

an aryl group having 10-30 carbon atoms, an aryl group having 10-26 carbon

IS

Zhuhai CosMX Battery Co. - EX1002

Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
[PR2025-00722

Page 215 of 273



Attorney Docket No. 14850082CORB

atoms, ot an aryl group having 10-20 carbon ators, wherein Rig, Ry, and
Riz2 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
the present application inclodes, but is not Hmited to, compounds of
following formulae, which may be used alone, or in combination of two or

more thereot”
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In some embodiments, based on the total weight of the electrolyte, the

content of the cyclic phosphonic anhydride is not less than about 0.01 wt %
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7

or not less than about 0.1 wit%. In some embodiments, the content of the
cyclic phosphonic anhydride is not less than about 0.3 wt% or not less than
about (.5 wt%. In some embodiments, the content of the cyclic phosphonic

anhydride is not greater than about 4 wt% or not greater than about 3wt%.
4 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-carhou double boud, a fluoro chain carbonate ester, a floorinated

cyelic carbonate ester, or a cornpound having a sulfar-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
fimited to: vinylene carbonate, methyl vinylene carbonate, ethyl vinylene
carbonate, 1,2-dimethyl vinylene carbonate, 1,2-diethyl vinylene carbouate,
fluorovinylene carbonate, and wtifluoromethylvinylene carbonate; vioyl

15 ethylene carbonate, l-methyl-2-vinylethvlene carbonate, 1-ethyl-2-
vinylethylene carbonate, |-n-propyl-2-vinylethylene carbonate, I-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

inn 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

25 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 wt%, or not greater than about 1 wi%.

30 In some embodiments, the fhiorinated chain carbonate ester according

18
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to the present application includes, but is not lunited to: fluoromethinetyl
carbonate., difluoromethmethyl carbonate, trifluoromethmethy! carbonate,
trifluoroethmethyl  carbonate, or Dbis(trifluoroethyl) carbonate. The
fluorinated chain carbonate ester may be used alone or in combination of

3 two or more thereof.

In somwe embodiments, based on the fotal weight of the electrolyte, the
content of the fluorinated chain carbonate ester is not less than about
(.01wt% or not less than about 0.1wt%. In some embodiments, 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 carbounate ester is
not less than about 0.5 wi%,. In some other embodiments, the countent of the
fiuorinated chain carbonate ester is pot greater than about 3 wi% or not
greater than about § wi%. In some other embodiments, the content of the
fiuorinated chain carbonate ester is not greater than about I wt%. In some

is embodiments, the fluorinated cyclic carbonate ester according to the present
application includes, but is not lumited 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-S-methylethylene

20 carbonate, 4-(fluoromethyl-ethylene  carbonate, 4-(difluoromethyb)-
ethylene carbonate, 4-{triflucromethyl}-ethylene carbonate, 4-
(tfluoromethyl)-4-fluorcethylene carbonate, 4-(fluoromethyl)-5-

fluoroethylene carbonate, 4-fluoro-4,5-dimethylethylene carbonate, 4,5-

diftuoro-4,5-dimethylethylene carbonate, and 4 4-difluoro-5,5-
25 dimethylethylene carbonate. The thuorinated cyclic carbonate esters may be

used alone or in combination of two or more thereof,

In some embodiments, the content of the fluorinated cyclic carbouate
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 is not less than about 0.5 wi%. In some embodiments, the content of
o7

the flnorinated cyclic carbonate ester is not less than about 2 wt%. In some

embodimeuts, the content of the fluorinated cyclic carbonate ester is not less

19
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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 wt%. In some embodiments, the content of the

fluorinated cyclic carbonate ester is not greater than about 8 wt%.

In some embodiments, the compound having a sulfur-oxygen double
boud according 1o the present application includes, but is not Uited to: a
cyelic sulfate ester, a chain sulfate ester, a chain sulfonate ester, a eyclic
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 nsed 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 wt%. In some
embodiments, the content of the compound having a sulfur-oxygen double
boud s not less thag about 0.3 wi%. In some embodiments, the content of
the compound having a salfur-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 wi%. In some embodiments, the content of
the compounnd 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 glyeol 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 glycol salfate, 1.3-pentylene glyeol sulfate, 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,

33
<
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1o some embodiments, the chain sulfate ester according to the preseunt
application includes, but is not limited to: a diatkyl sulfate such as dimethyl
sulfate, methyl ethyl sulfate, and diethyl 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 includes, but is not Hmited to: methyl fluorosulfonate, ethyl
finorosulfonate, voethyl methanesulfonate, ethyl methanesulfonate, butyl
dimesylate, methyl  Z-(methylsulfonyloxy)propionate,  ethyl  2-
{(methylsulfonyloxy)propionate, methyl methylsulfonyloxyacetate, ethyl
methylsulfonyloxyacetate, phenyl methylsuifonate, and pentafluoropheny!
wmethylsulfonate. The chain sulfonate 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, bai 1s not limited to: | 3-propanesulione, {-fluoro-1,3-
propanesultone, 2-fluoro-1,3-propanesultone, 3-fluore-1,3-propanesultone,
1-methyl-1,3-propanesultone, 2-methyl-1,3-propanesultone, 3-methyl-1, 3-
propanesualione, I-propene-1.3-sultone, 2-propene-1,3-sultove, {-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-methyi-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,  Z-methyl-2-propene-1.3-sulione,  3-methyl-2-
propene-1,3-sultone, 14-butane sultone, 1.5-pentane sultone, methylene
methanedisulfonate, and ethylene methanedisulfonate. The cyclic sulfonate

ester may be used alone or in combination of two or more thereof.

In some embodiments, the chain sulfite ester according to the present
application includes, but is not limited to: dimethy! suifite, methyl ethyl
sulfite, and diethy] salfite. The chain sulfite ester may be used alone or in

combination of {wo or more thereof.

In some embodiments, the cyclic sulfite ester according to the present

application includes, but is not limited to: {,2-ethylene glycol sulfite, 1.2-
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propylene glycol sulfite, 1,3-propylene glycol sulfite, 1.2-butylene glycol
sulfite, 1,3-butylene glycol sulfite, 1.4-butylene glycol sulfite, 1,2-pentylene
glycol sulfite, 1,3-pentylene glycol sulfite, 1.4-pentylene glycol sulfite, and
1

,5-pentylene giveol sulfite. The cyclic 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 dialky] sulfone compouund such

as dimnethyl sulfone, and diethyl] sulfone.

In some embodiments, the cyclic sulfone according to the present
application includes, but is not Hinited to: salfolane, methyl sulfolane, 4,5-
dimethy! sulfolane, and sulfolene. The cyclic sulfone may be used alone or

in combination of two or more thereof.
Electrolyte

The electrolyte used in the electrolyte according to the embodiments of
the present application may be an electrolyte known in the prior as,
wncluding, but not limited to: an inorganic Hithium salt, for example LiCl0O4,
LiAsFs, LiPFs, LiBF;, LiSbFs, LiSOsF, and LIN(FSOz); a fluorine-
containing  organic  lithium  salt, for example  LiCE:SOs,
LiNESOCE:S0n), LIN(CF:S(h),, LIN(CFSOy, cyclic lithium 1,3-
hexaflooropropane  disulfonimide, cyclic lthinm  1,2-tetrafluoroethane
disulfonimide, LiN(CESO)(CaFeS02), LiC{CF3802)3, LiPF(CEa),
LiPF4(CaFs)e, LiPFy(CF:802)2, LiPF4(CoFsS0n), LiBF:ACFa),
LiBFoACoFs), LiBFACE:SO0):, and LiBFxCoFsS0Oz); and a lithium salt
containing  a dicarboxylic acid complex, for example, lithiuw
bis{oxalato)borate, lithium difluoro{oxalatoyborate, lithium
tris{oxalatoyphosphate,  hithium  difluorobis{oxalato)phosphate,  and
lithiumtetrafluoro(oxalato)phosphate. In addition, the electrolyte may be
used alone or in combination of two or more thereof. For example, in some
embodiments, the slectrolyte includes a combination of LiPFs and LiBF.. In
sorme embodirents, the electrolyte includes a combination of an inorganic

lithinm salt such as LiPFs or LiBF, and a fluorine-containing organic lithium
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salt such as LiCH:SOs, LIN(CF:S(n);, or LiN(CFS(z). In some
embodiments, the concentration of the electrolyte is in the range of about
(.8-about 3 mol/L., for example, about 0.8-about 2.5 mol/L., about (.8-about
2 wol/L, about 1-about 2 mol/l., for example, 1 mol/L., 1.15 mol/E, 1.2

mol/l, 1.5 mol/L, 2 mol/L or 2.5 mol/L.
Solvent

The solvent used in the electrolyie according to the embodiments of the
preseut application may be any nov-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 limited 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 fluorinated chain carbonate ester, for example, bis(flucromethyl)
carbonate, bis(difluoromethyl) carbonate, bis(trifluoromethyly carbonate,
bis{2-fluoroethyly carbonate, bis{2,2-difluoroethyl) carbonate, bis(2,2,2-
trifluoroethyly  carbonate,  2-fluorcethylmethyl  carbonate,  2,2-

diflucroethylmethyl carbonate, and 2,2,2-triflnoroethyhmethyl carbonate.

In some embodiments, the cyclic carboxylate ester according to present

application inclndes, but is not Himited to: y-butyrolactone, y-valerolactone,

7

23
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and the like, and a cyclic carboxylate ester some hydrogen atowms 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 acetate, isopropyl acetate, butyl acetate, sec-butyl acetate,
isobutyl acetate, tert-butyl acetate, wethyl 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
fluorine. The fluorinated chain carboxylate ester includes, but is not limited
to: methyl trifluoroacetate, ethyl trifluoroacetate, propyl trifluorcacetate,

butyl rifluoroacetate and 2,2.2-trifluoroethyl rifluoroacetate.

In some embodiments, the cyclc ether according to the present
application includes. but is not lmited to: 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 applcation includes,
but is not limited to: dimethoxymethane, 1,1-dimethoxyethane, 1,2-
dimethoxyethane, diethoxymethane, 1,1-diethoxyethane, 1,2-di
ethoxyethane, ethoxymethoxymethane, 1,1-ethoxymethoxyethane and 1,2~

ethoxymethoxyethane.

In some embodiments, the phosphorus-containing orgaunic solvent
according to the present application includes, but is not limited to: oimethyl
phosphate, triethyl phosphate, dimethyl ethyl phosphate, methyl diethyl
phosphate, ethylene methyl phosphate, ethylene ethyl phosphate, tripheny!
phosphate, trimethy! phosphite, triethyl phosphite, tripheny!l phosphite,
tris(2,2,2-triflnoroethyl) phosphate and  is{2,2.3,3,3-pentafhuoropropyl}

phosphate.

In some embodiments, the sulfur-containing organic solvent according

to the present application includes, but is not limited to: sulfolane, 2-
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methylsulfolane, 3-methylsalfolane, dimethy! sulfone, diethy! sulfone, ethyl
methyl sulfone, methyl propyl sulfone, dimethyl sulfoxide, methyl
methanesulfonate, ethy! methanesuifonate, methyl ethasesulfonate, ethy!
ethanesulfonate, dimethy} sulfate, diethyl sulfate and dibuty} sulfate, as well
as a sulfur-containing organic solvent some hydrogen atoms of which are

substituted with floorine.

In some embodiments, the aromatic fluorine-containing organic solvent
according to the present application includes, but is not limited to:
fluorobenzene, difluorobenzene, trifluorobenzene, tetrafluorobenzene,

pentaflucrobenzene, hexafluorcbenzene, and triflunoromethyibenzene.

In some embodiments, the non-aqueocus solvent of the present

application may be used alone, or in combination of two or yoore thereof:
1L Electrochemical device

The electrochemical device of the present invention includes any device
i which an electrochemical reaction takes place, and specific examples
inclade all kinds of primary batteries, 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 lithium ion
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 releasing wetal ions, and characterized by comprising any of the

clectrolytes of the present application.
Electrolyte

The electrolyte nsed in the electrochemical device of the present
application is 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

N
n
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scope of present application.
Anode

The anode material used in the electrochemical device according to the
embodiments of the present application can be prepared using materials,

5 construction and manufacturing methods well known in the art, For example,
the anode of the present application can be prepared using the technigue
described in USO9R12739B, 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
lithinm ion. In some embodiments, the anode active material includes a
carbopacecus material, a silicon-carbon material, an alloy material or a
fithinm-containing metal composite oxide material. In some embodiments,

the anede active material inchudes one or more of those described above,

15 1n sorme embodunents, 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 slurry, coating the

slurry to a current collector, drying, and then pressing.

In some embodiments, when the anode includes an alloy-based material,
20 a thin film layer {anode active material layer} as an anode active material can

he formed by vapor deposition, sputtering, or plating.

In some embodiments, when the anode includes lithium metal, ap 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 5% to about 85%, aud a protective layer may be

further disposed ou the anode active material layer of Hthinm metal.
Cathode

The cathode material used in the electrochemical device of the present
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application can be prepared using materials, construction and manufactaring
methods well known in the art. In some embodiments, the cathode of the
present application can be prepared using the technique described in
UIS98127398, the entire contents of which are incorporated herein by

5 veference.

in some embodiments, the cathode active material includes, but is not

Hwited to: a sulfide, a phosphate salt compound and a lithium-fransition

metal composite oxide. In some embodiments, the cathode active material
includes a lithium-transition metal compound which has a structure capable

10 of removing and intercalating lithium ions. In some embodiments, the
composition of the lithinm-transition wetal compound can refer to the

technical confent described in US9812739B.

In some embodirnents, the cathode is prepared by forming a cathode
maierial from a cathode active material layer including a Hthium-transition

15 metal compound powder and a binder on a current collector.

In some embodiments, the cathode active material layer can generally

be produced by: dry wixing a cathode material and a binder (and a

conductive material and a thickener, if necessary) to form flakes, pressing

the obtained flakes on a cathode current collector or dissolving or dispersing

20 the material in a Hquid 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 1n US9812739B.

25 Electrode compaction density

The electrochemical 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

30 thereot. The single-sided coating is a coating formed by applying a slurry on
27
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one surface of the current 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 inchudes a

current collector 1 and a coating 2 on the current collector 1. As shown in

w

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 T and a coating 2 on the current collector. As shown in Fig.
3, the coating 2 is present on two opposite surfaces of the current collector,

10 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 slury to form a

coating 2 and the two opposiie surfaces of the other portion of the current
collector 1 are coated with a slurry o form a coating 2. Such coating inclodes

15 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

20 are usually formed by laminating-shaped electrodes, and there s ouly a
single-sided coating or a double-sided coating on the same 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

25 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;

30 then taking the electrode of a certain area and accurately measuring 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 resulting in a low specific discharge capacity, thus
affecting the performance 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 guaranteed. 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

5t01'age perf(n'm ances.

In some embodiments, the electrode with a single-sided coating has an
electrode compaction density D1, and an electrode with a double-sided
coating has an electrode  compaction density D2, and D1 and D2 meet the
relationship: about 0.8 < D1/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
contro! the expansion of electrochemical devices. Therefore, the obtained
electrocheroical device has high capacity density and excellent cycle and

storage performances.

In some embodiments, D1 and D2 meet the relationship: about 0.9 <

DI/D2 < about 1.1. Under this circumstance, the performance of the

electrochemical 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, D1 and D2 meet the relationship: about 0.95 <

29
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D1/D2 <about 1.03, Under this cirenmstance, 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 15 increased, thereby significantly improving the electrochemical
performance 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/cm3 < P2 <about 4.3 g/cmg.
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, about 1.2 g/lom® <D2 < about 1.8
glem®, 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 circuit. The material and shape of the
separator used in the electrochemical device of the present application are
not particularly limited, and may be any of the technigues disclosed in the
prior art. In some erbodiments, the separator includes a polymer or an
norganic substance or the like formed from a material which is stable to 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 substrate layer is at
least ome selected from polyethylene, polypropylene, polyethylene
terephthalate, and polyimide. Particalarly, a porous polypropylene film, a

porous polyethylene film, a polypropylene nonwoven fabrie, a polyethylene
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nonwoven fabric, or a porous polypropylene-polyethylene-polypropylens

composite film 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

s 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, magnesia,
titantum oxide, hafnium diogide, tin oxide, cerium dioxide, wvickel oxide,
zince oxide, calcinm oxide, zircomia, yitria, silicon carbide, boehmite,

10 aluminum hydroxide, magnesium hydroxide, calcium hydroxide and barium
suffate. The binder is one or more selected from polyvinylidene fluoride, a
copolymer of vinylidene fluoride-hexafluoropropylene, a polyamide,
polyacrylonitrile, a polyacrylate ester, polyacrylic acid, & polyacrylate salt,
polyvinylpyrrolidone,  polyvinyl  ether, polvmethyl  methacrylate,

15 polytetrafluoroethylene, and polyhexafluoropropylene. The polymer layer
contains a polymer. and the material of the polymer inclndes at least one of
a polyamide, polyacrylonitrile, a polyacrylate ester, polvacrylic acid, a
polyacrylate salt, polyvinylpyrrolidone, polyvinyl ether, polyvinylidene

fluoride or poly{vinylidene fluoride-hexafluoropropylene}.
20 1. 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 resulis in deterioration of the
wmaterials of the electrochemical device, so that the capacity of the

25 clectrochernical 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 electrolyie according to the embodiments of the present application
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can be used to inhibit the lncrease in DC internal resistance of aun
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 particuiarly limited, and can be used in various known
applications, such 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, wuotors, vehicles, motoreycles, motorbicycle,
bicycles, lighting apparatus, toys, game consoles, clocks, electric tools,
flashing light, cameras, large batteries for hovsehold use, or lithium ton

capacitors.
Examples

Hereinafter, 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.
. Preparation of lithium-ion baftery
{1} Preparation of an anode

Graphite, conductive carbon black (Super-P), styrene-butadiene rabber,
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
obtatn an anode shurry. The slurry 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 cobalt oxide (LiCoOs), couductive carbon black (Super-P), and

el
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polyvinylidene fluoride (PVDE) were mixed at a weight ratio of about 95:
2:3 in N-methylpyrrolidone as a solvent, and stirred uniformly, to obtain a
cathode shurry. The slurry was coated on an aluminum foil having a thickness
of about 12 pum, 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, EC, PC, and DEC (at a weight ratio of
about 1:1:1) were mixed, and then LiPFs was added and mixed uniformly,
to formn a basic electrolyte, in which the concentration of LiPFs is 1.15 mol/L.
Different aincunts 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 contents of each substance in the
clectrolyte described below were obtained based on the total weight of the

electrolyte.

{4} Preparation of a separator

A porouas PE polyrer film was used as a separator.

(5) Preparation of Hthiurn-ion battery

The obtained cathode, anode  and separator were wound in sequence
and placed in the onter packaging foil, with a liquid injection port being left.
The electrolyte was injected via the Hquid injection port, encapsulated,
formed and capacity graded to obtain a lithium ion battery. The fresh battery

herein vefers to a battery which is obtained through aforementioned

preparation process and is ready for shipping.
2. Test methods of battery performance
(1) Test method for change in DC internal resistance at 209% SOC

At 25°C, the battery was charged to 4.45 V at a constant current of 1 C
{nominal capacity) and then charged to a current of < 0.05 C at a constant

voltage of 4.45 V, allowed to stand for 5 min, and discharged to a cut-off

33
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voltage of 3 'V at a coustant current of 1 €. The actual discharge capacity
was recorded. The battery was adjusted to 50% of the full charge capacity
required with the actual capacity, continuounsly discharged for 10s at a
current of 0.3C. The DC interpal 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 performnance at high temperatore of 60°C

The battery was allowed to stand at 25°C for 30 minutes, charged to
4.45V ata constant current of 0.5 C and then charged to 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 after storage-Thickness before

storage ) Thickness before storage] x 100%
(3) Test method for battery capacity retention rate

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 0.03 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 cycles 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 to 4.45 V at a constant carrent of 1 C
and then charged to a current of 0.05 C at a constant voltage, discharged to

3.2V 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 It's storage at 85°C, the voltage was tested

again. Voltage drop = Voltage before storage - Voltage after storage.

(5} Intermittent 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 to stand for 20 h, and then discharged to 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 cycles was calculated

respectively. Capacity retention rate after cycles = (Discharge capacity afier

corresponding cyeles / Discharge capacity of the first cycle) x 100%

3. Test resulés

The abbreviations for the chemical materials used in the examples of

present application are shown in the following two tables:

Material Ahl'.)rew Material Name AN.} reviai
ation won
Ethylene EC 1,3-propanesulione PS
carbonate o " PTOPARESULL h
k. Hdene
Propylene pC Eihylene sulfate DD
carbonate
Sthy 1
Ethyl methyl EMC Butanedinitrile SN
carbonate
Prethyl 4 gy g Adiponitrile ADN
carbonate
1,4-dicyano-2-butene DCB
) Dmthyjl ) DEC 1.3,6-Hexanetricarbonitrile HTCNKN-1
carbonate
y-butyrolactone | GBL 1,2,6- Hexanetricarbonitrile HTCN-2
y-valerolactone Vi 1.,3.5-Pentanetricarbonitrile PTCN
Ethyl propionate ]  EP Ethylene glyeol bis(2-cyanoethyl) ether EDN
Propyl 1, 1-difluoro-2,2-difluoroethyl-2' 2'difluoro- S
. PP At g b FEFE
propionate 33" -diflvoropropy! ether
2-triflaoromethyl-3-methogyperfluoropentane | TMMP
2-{trifluors-2-fluoro-3-difluoro)-3-difluoro-4- S
g ; TPTP
fluoro-S-trifleoropentane
Vinylene . i T s e
catbonate vC {-Propyiphosphonic cyclic anhydride T3P
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Hugmei@ Jene FEC 1-Methylphosphonic eyclic anhydride TM3P
carbonate ’ :
1-Ethylphosphonic cyclic anhydride TE3P
1,2,3-tris(2-cyanoethoxy)propane TCEP
Dinitrile compound A Axr SN; Az ADN; Asr EDN; Aa: DCB
Trinitrile B Bi: HTCN-1; B2 HTCN-2; Ba: PTCN; Ba: TCEP
compound
Propyl propionate c
(PF i
Fluoroether D D FEPE; Do TMMP: D3 TRTP
Cyctic phosphonic B By T3P Ba: TM3P; Es: TE3P
anhydride
Oither additives ¥ Fiu VO, Fo: PS; Fa: DTD
Cyclic cafba.’;xylaie H Hi: GBL: Ho VL
ester
Single- and double-
side compaction G

density

{1y Different amounts of a compound comprising two cyano groups, a

compound comprising three cyano groups and/or propyl propiopate as

shown i 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 1-2.

Table 1-1
Al Bi C A s | DU internal resistance (mf2) at
(X W) | (Y wi%h) w(é@) KX | XY 20% SOC e
Fresh | After 200 | After 400
Battery | cycles cycles
S1-1 4 1 30 5 4 50.8 84.3 g1.2
Si-2 4 2 3¢ 6 2 54.4 §8.0 98.6
51-3 4 3 30 7 1.3 | 557 88.9 g9 .4
$1-4 4 0.5 30 4.5 8 57.8 92.0 101.0
Si-5 3 0.5 30 35 57.1 91.2 93.5
51-6 4 0.4 30 42 | 1¢ 559 99.4 112.8
S1-7 3 2 3G 5 1.5 523 84.4 315
36
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S1-8 2 2 36 ‘ i 519 §4.2 914
St-9 2 30 3105 523 86.5 92.4
S1-107 0.5 2 30 2.5 1025 348 79.4 102.3
St-11y 0.2 2 30 22101 | 592 91.8 1053
Si-12 1 5 30 6] 82 385 97.0 104.1
S1-13 7 3 3G 10 ] 23 | 604 92.9 167.3
Di-1 0 0 0 0 ¢ 63.8 140.9 190.4
D1-2 G 1 0 1 0 62.3 1383 188.2
D1-3 4 0 0 4 g 61.8 136.5 184.2
Di-4f 01 1 0 1] 01 ] 638 1209 1264
D1-5 4 0.1 ¢ 411 40 | 683 109.8 124.9
Di-6 7 5 0 12 | 14| 692 112.3 133.0
D17 1 it 0 12 1009 638 100.9 1393
D18 11 1 0 121 10 | 720 1163 1354
Tables 1-2
A B %7 X4y oY DC internal resistance (mfl}
(X wi) | (Y wi%) “‘m AL A at 20% SOC

Fresh | After 200 | After 400

Battery | cycles cycles
S1-147 Ao(dy | B2 (3) 36 7 13§ 555 88.1 98.7
SE-151 Axdy | B2 (0.3) 30 4.5 8 57.2 91.6 100.6
S1-161 Ax(3) | B2(0.5) 30 35 6 55.9 89.4 938.8
S1-171 As(3} | Ba(Dy 30 5 1.5 511 82.6 90.7
S1-181 A () | B3(D) 30 4 i 51.2 83.3 90.5
SE-198 As (1) | Bs(®) 30 3 0.5 ¢ 513 §3.1 91.1
SI-201 A3 (0.5) | Ba(2) 30 25 10251 543 791 90.1
S1-211 Axd0.2) | Ba(D) 30 22 1041 58.5 91.2 104.8
S1-221 Az (1) | Ba2(5) 36 6 0.2 {1 581 96.5 103.3
S1-231 Az () | B2 (B) 36 10§ 231 602 92.3 136.5
SE-241 A2y | Bs(2) 30 4 t 37.9 86.1 93.4

As shown in Table 1-1, in Comparative Examples DI-1 to D18,
butanedinitrile or 1,3,6-hexanetricarbonitrile was added alone, and no propyl
propionate was added. The DC internal resistance of the battery was

significantly increased after cycies.

When butanedinitrile, 1,3,6-hexanetricarbonitrile and propyl propionate

were used in Examples §1-1 to S1-13 simultanecusly, the increase in DC
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internal resistance of the battery after cycles was obviously inhibited.

When the propyl propionate content is kept unchanged, and the relation
between the butanedinitrile content X and the 1,3,6-hexanetricarboniirile
content Y is adjusted, it is found that when X and Y meet the conditions
represented by both Formula (1) and Formmla (2): {about 2 wi% < (X+Y) <
about 11 wit% ...(1); and about 0.1 < (X/Y) <about 8 ...(2}}, the inhibition
effect ou 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
51-1 and S1-2 of the present application and Comparative Example D1-1 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 Bxample D1-1 at different charge states
{(10% SOC, 20% SOC, and 70% SOC) after 200 cycies of charge and
discharge. Fig. 1C shows the DC internal resistances of batteries of
Examples Si-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. It can be seen that the
increase in DC internal resistance during cycles in Examples S1-1 and §1-2

1s signiticantly improved compared with Comparative Example DI-1.

As shown in Table 1-2, when the dinitrile compound is adiponitrile or
cthylene glycol bis(Z-cyanoethylether, and the trinitrile compound is 1,2,6-
hexanetricarbonitrile, 1.3,6-Hexanetricarboniirile, or 1,2,3-tris{2-
cyanoethoxyipropane, the effect of inhibiting the increase in DC internal
resistance can also be achieved. When the dinitrile compound is ethylene
glycol bis(Z-cyvanoethyhether, or the irinittile compound is 1,2.3-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 electrolyte was
injected into a hattery 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
C vAx ’ B Y/7 DC internal rssismnce {(m{2) at
(Z wi) | (X wi%) | (Y wit%) 20% SOC
Fresh | After 200 | After 400
battery cycles cycles
Si-1 30 4 i 0.03 50.8 843 912
52-1 5 4 1 0.2 68.7 85.2 97.6
52-2 10 4 1 0.1 60.3 83.1 957
S2-3 20 4 1 0.05 56.1 8L.6 939
52-4 44 4 1 00251 4735 78.2 87.2
S§2-5 5 4 1 0.02 563 82.6 98.3
52-6 10 4 3 0.3 64.3 &0.5 97.7
52-7 50 4 0.3 0.01 53.2 84.3 94.1
D2-1 4 4 1 0.25 72.1 108.5 1189
D2-2 50 4 i 0.017 1 420 1601 113.9
02.3 10 4 5 .5 623 854 113
D2-4 50 4 0.1 0.0025; 532 803 109.4

As shown in Table 2, when the content of propyl propionate is within
the range of 5 wt% to 50 wt%, the DC internal resistance of the fresh battery
decreases continuously with the propyl propionate content increasing. In
addition, when the content of the propy!l propionate is less than 5 wi% or
greater than 50wt%, the DC 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 trinitrile conapound 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 wt% of
butanedinitrile (A1), 1 wt% of 1.3,6-hexanetricarbonitrile (B1) and a
fluoroether 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, wit%) | of fresh battery at 20% SOC | expansion rate at
60°C
51-1 0 50.8 7.6%
$3-1 D 50.2 6.2%
53-2 Di(0.5) 49.8 6.0%
53-3 D) 48.6 5.7%
S3-4 Di(LS) 48.5 51%
53-5 D) 48.4 4.8%
53-6 Di(2.5) 48.3 4.9%
S3.7 D3y 48.1 5.6%
53-8 D5y 49.3 6.8%
S3-9 D) 49.2 6.1%
S$3-10 Ds(1y 49.4 5.7%
D3-1 D1i(6) 51.3 8.5%

As can be seen from Table 3, with the addition of fluoroether (0.1-5
wt%3}, the DC intemal resistance and the thickness expansion rate of the fresh
battery are jroproved to a certain exteut, 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.

{4) To the basic electrolyte, 30 wit% 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 4 were added.
The obtained electrolyte was injected to a battery prepared according to the

above method. The DC internal resistance at 20% S0C and the capacity
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retention ratio of the battery were tested. The test results are shown in Table

4.

Table 4

E (content, wt) Dg;gf f‘?gfﬁgg?ce Capacity retention rate
- After N . - After | After

cycles cycles | cyeles

Si-1 0 50.8 | 843 91.2 0% | 93.5% | 806.3%
34-1 (0D 483 | 5158 88.2 100% | 95.7% {90.1%
54-2 E{0.5) 454 | 482 82.3 100% | 96.3% 91.4%
54-3 Ei(1) 446 | 47.1 80.5 100% | 96.19% | 90.7%
S54-4 Ei(2) 456 | 473 81.6 100% | 95.2% { 89.6%
§4-5 Ei(3) 459 | 491 39.4 100% | 94.7% | 88.5%
S54-6 Ex1) 452 | 483 88.3 100% |953% | 91.0%
S54-7 Es(D) 453 | 487 89.5 100% | 95.1% { 90.8%
D4-1 Ei(4) 46.1 | 586 105.3 100% | 92.1% {85.3%

1t can be seen from Table 4 that with the addition of cyclic phospbonic
anhydride {0.1-3 wi%), the DU internal resistance of the fresh battery and
the battery after cycles is improved 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 coutent is more than 3 wi%, the cycle performance is
affected, which may be caused by the decomposition of the cyclic

phosphonic anhydride,

(S} To the basic electrolyte, 30 wt% of propyl propionate, 4 wi% of
butanedinitrile (A1), 1 wt% of 1,3,6-hexanetrinitrile (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% SOC,
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 . R
) . E; (content: . L o Capacity retention
{content Wil resistance (mgd) at 2 1-day ate
T Wiy W) 20% S0C thickness °
.| After | After | expansio | N -
Fresh 200 | 400 | nrace at Fresh F}i}ter After
batter | U0 1 oo | batter {200 ¢ 400
T eyele | eyele | 6 olas | ovelas
y N . y cyeles | cycles
St g 0 s68 | 843 | 912 | 7e%m |00 | 000 | 859
f T T
S3 . i X ) Tod2 879
3 0.1 0 502 | 831 | 904 | 62% | loo% | o2 BTY
7O o
A 0.5 asa [as2 | &3 | 679 | w00% O07 0L
35 954 | 916
2o 05 447 | 472 | 808 | 60% | 10o% | T04 | LG
5- ¢ 7
53 03 438 | 463 | 805 | 53w |1ooe  00F | 0L
“ 70 70
Q5. o7 a3 3
5> 1 03 461 | 482 | 793 | a3% |iowi 001923
3 %o %o
5 , 976 | 929
5’;1 0.1 463 | 505 | 862 | 45% | 1oow 01O Y
TTRETY
S0 s 2 435 | 471 | 813 | 409 | 1006 OHE 84
> o o

As can be seen from Table 5, with the addition of the fluorcether and
the cyclic phosphonic anhydride, the DC internal resistance, the storage
performance and the cycle performance of the fresh battery and the battery

after cycles are further improved.

{63 To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of
butanedinitrile (A1), 1 wt% of 1,3,6-hexanetricarbonitrile (B1) and other
additives of different contents as shown in Table 6 were added. The
obtatned electrolyte was injected to a battery prepared according to the above
method. The voltage drop after storage at 3.2V and §5°C for 24 h of the

battery were tested. The test results 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%) wWi%) Twit%h) | wth) wWi%} B5°C for 24 hrs
S6-1 (.5 - - - - .35V
56-2 0.5 3 0.32v
56-3 .5 - - 3 0.5 0.23V
56-4 1 - - 3 - 0.3V
A
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56-5 1 - 3 3 - 020V
S56-6 - 0.5 - 3 0.5 0.25V
Dé-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 film
of the battery.  Using a combination of various additives is more conducive
to froprove the stability of the battery, which is beneficial o the long-term

storage of the battery and thus improves the battery reliability.

(73 To the basic electrolyte, 30 wit% of propyl propionate, 4 wi% of
butanedinitrile (A1), | wi% of 1,3,6-hexanetricarbonitrile (B1) were added.
The obtained electrolyte was injected to a battery prepared according to the
above method.  The electrode  compaction density ratio (D1/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 (D1/D2}]  Fresh After 200 | After 400

battery cycles cycles
§7-1 0.8 100% 93.8% 89.3%
87-2 0.9 100% 93.3% 90.1%
57-3 0.95 100% 95.9% 90.8%
57-4 1.0 100% 96.8% 91.4%
87-5 1.05 100% 95.8% 90.7%
§7-6 1.1 100% 95.2% 90.2%
S7-7 12 166% 93.7% 88.8%
D7-1 1.3 100% 91.2% 83.6%
¥7-1 0.7 100% 90.5% 82.7%

As can be seen from Table 7, the electrode compaction density ratio
{D1/D2) of the lithiwm ion battery has a significant effect on the cycle
performance of the lithiurn ion battery. A too large or too small D1/D2 will
damage the cycle performance of lithinm-ion batteries. It can be seen that
when DI/D2 is within the range of 0.8-1.2, a better cycle performance is
obtatned, possibly because the combined additives facilitate the reduction of

the electrode interface resistance and the reduction of the cell polarization.
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(83 To the basic electrolyte, 30 wt% of propyl propionate, 4 wt% of
butanedinitrile (A1}, 1 wit% of 1,3,6-hexanetricarbonitrile (B1) and a cyclic
phosphonic anhydride of different contents as shown in Table 8 were added.

The obtained electrolyte was injected to a battery prepared according to the

s above method. The electrode  compaction density ratio (D1/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 8.

Table 8
{ cmi’jm: Yi( cmj;ém: ) G Capacity retention rate
Fresh | After 200 A‘ﬂer
battery cycles 400
! ’ cycles
58-1 i - 0.8 100% 94.9% | 90.1%
58-2 1 - 1.0 100% 973% | 92.5%
S8-3 1 - 1.2 100% 94.8% | 89.9%
58-4 - 0.3 0.8 100% 94.3% | B9.6%
585 - 0.3 1.0 100% ¥7.9% | 92.2%
58-6 - 0.3 1.2 100% 95.0% | 90.5%
58-7 1 0.3 1.0 100% 98.1% | 93.3%
With the addition of the flnoroether or the cyclic phosphonic anhydride,
10 the cycle performance of the lithium ion battery is further improved when
the electrode  compaction density of the battery is within the range of 0.8-
1.2.
{9) To the basic electrolyte, 30 wit% of propyl propionate, 4 wi% of
butanedivitrile (A1), 1 wi% of 1,3,6-hexanetricarbonitrile (B1) and a cyclic
15 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 infermitient
cycle
Fresh After 30 After 30 | After 100

H (content: wt%)
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battery cycles cycles cycles
51-1 0 100% 73.80% 64.30% 54.50%
59-1 Hi(l) 100% 82.50% 74.60% 64.20%
56-2 H:(1%) 100% 87.20% 81.40% 77.20%
§9-3 Hi(20) 100% 86.20% 81.30% 78.00%
$8-4 Hi(30) 100% 88.30% 83.30% 79.80%
38-5 Hi(4dy 100% 87.50% 80.60% 75.20%
59-6 Hi(30) 100% 86.30% 74.40% 63.20%
59-7 Hi(v0) 100% 85.20% 71.60% 57.60%
59-8 He(1) 100% 81.80% T3.20% 61.80%
$8-6 Ho(1) 100% 86.50% 80.80% 76.10%
59-10 Ha(20) 100% 85.30% 81.30% 77.10%
59-11 Hx(3G) 100% 88.10% 83.00% 79.30%
59-12 Ho(4h 100% 87.10% 80.10% 74.80%
§$9-13 Ho(30) F00% 85.20% 73.70% 61.90%
59-14 Hx(60) 100% 82.20% 70.10% 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 forras 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 LiPFg and
the cyclic 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”, "exarople”,
"specific example” or "partial examples” mean that at least one embodiment
or exampie of the application includes specific features, structures, materials
or characteristics described in the embodiments or examples. Thus, the
descriptions appear throughout the specification, such as "in some
embodiments”, "in an embodiment”, "in one embodiment”, "in another
example”, "in an exarople”, "in a particular example” or "for example”, are
not necessarily the same embodiment or example in the application.
Furthermore, the particular features, structures, materials or characteristics

heretn may be combined in any suitable manner in one or more embodiments
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or examples.

While the illustrative embodiments have been shown and described, 1t
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 emubodiments of the present invention are intended to
be iHustrative only.  Numerous alternative evabodiments way 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:
1. An electrochernical device, comprising:
an electrode; and

an electrolvie comprising a dinitrile compound, a trinitrile

W

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,
10 about 2 wt% < (X+Y) <about 11 wt%, 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

is 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 D1, and, an electrode compaction deusity of

the double-sided coating is D32, wherein, about 0.8 <

20 D1/D2 < about 1.2.

The electrochemical device according to Claim 1. wherein the

P

electrode is a cathode, and 3.5 g/om® < D2 < 4.3 g/em?.

(3}

25 The electrochemical device according to Claim 1, wherein the

electrode is an anode, and 1.2 g/om®< D2 < 1.8 g/lom’.
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The electrochemical device according to Claim 1, wherein based on
the total weight of the electrolyte, a weight percentage of the propyl

propionate is ¥; wherein,

The electrochemical device according to Claim !, wherein the

dinitrile compound further comprises a compound of Formula (4):
CN-Ri-CN 4y

where R selected from an alkylene group having 1-5 carbon

atoms or an alkenylene group having 2-5 carbon atoms.

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-dicyancheptane,  1.8-dicyanooctane, 1,9-

dicyanononane, 1,10-dicyanodecane, 1,12-dicyanododecane,
tetramethylbutanedinitrile, 2-methylglutaronitrile, 2,4-
dimethyighutaronitrile, 2,24 A-tetramethylglutaronitrile, 1,4-

b
%)
d

dicyanopentane, 2.6-dicyanocheptane, 2,7-dicyanooctane,
dicyanononane, |.6-dicyanodecane, 1,2-dicyancbenzene, 13-
dicyanobenzene, l.4-dicyanobenzene, 3,5-dioxa-pimelonitrite, 1.4-
bis(cyanoethoxylbutane, ethylene glycol bis(Z-cyanoethybether,
diethylene glycol bis(Z-cyanoethyliether, iriethylene glycol bis(2-
cyanoethyljether, tetraethylene glycol  bis(Z-cyanoethyljether,
3,6,9,12,15,18-hexaoxagicosanoic dinitrile, 1,3-bis(2-
cyanoethoxy)propane,  1,4-bis{Z-cyanoethoxy)butane,  1,5-bis(2-
cyanoethoxy)pentane, ethylene glycol bis(4-cyanobutyllether, 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-
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diethyl-2-butene,  1,6-dicvano-3-hexene, 1,6-dicyano-2Z-mwethyl-3-
hexene,  1.6-dicyano-2Z-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-(CH)»-CH{{CH2)-CN}-(CH2)-CN (6}
Formula (7)
Ry

X~ 0=Rg—C—R;—0—X

i

s P

i 8
¢
Xs (M

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 O at the same time; and

in Formula (7), Rs represents hydrogen or an alkyl group
having 1-5 carbon atoms, Re, Ry 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.

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-hexanetricarbontirile; 1.2, 3-tris{2-

cyanoethoxy)propane; 1,2 4-tris(Z-cyanoethoxy ybutane; L1

tris(cyanoethoxymethylene)ethane; L1t
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iris{cyanoethoxymethylene propane; 3-methyl-1,3,5-
iristcyanoethoxy)pentane;  1,2.7-tris{cyanoethoxyiheptane;  1,2,6-
iris(cyanoethoxyhexane; 1,2,5-tris{cyanoethoxyipentase; 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 1, wherein the
electrolyte further comprising a fluoroether comprising at least one of
the componnds of Formula (8), Formula (9), Formula (10) or Formula

(11):

Rf1-0~Ri{2 (8

Rft-0O-R 9}
R0 —(R' -O)— Rf2  (10}; and
RfI-0O~«R -O)p-R (11

wherein Formulae (8), (9), (10}, and (11), Rf and Rf2 are each
independently a linear or branched C to Cy2 fluorcalkyl group having
at least one hydrogen atom substituted with fluoro, R is a linear or
branched C; to Ciz alkyl group, and R’ is a linear or branched C1 1o Cs

alkylene group, and n is an integer from 1 to 5.

The electrochernical device according to Claim 9, wherein Rl or Rf2
is each independently a fluoroalkyl group selected from the group
consisting of HCF;-, CF;-, HCFCF,-, CH3CF»-, CF3CHz-, CFCFo-,
(CF:)CH-, HCRCRCH:-, CFCHCHz-, HCF.CFCF.CH-,
HCERCERCERCF.CH:-, CF.CH.CHs-, CF;CFHCEF,CHs-,
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HCERCF(CEF)CH,-, and CRCE.CHCH-,

The electrochemical device according to Claim 9, wherein the

fluoroether is one selected from the group consisting of

HCERLCRCHOCPCEFH, {(CHpCRCRCRCH(OCHg),
CHCHFCECHICHOCE,CHECH,,
HCF:CRCHOCPCH.CFCHR:H, HCFCROCHCR,,

HCECROCH CHOCECRH, HCR.CEROCHCHCHOCE:CRH,
HCRCERCHO0CRCHRCE:H, HORCHROCCHCHOCFCERCRH,
HCFCROCHCHCHOCECR.CRH,  CH:OCHCHOCHCHLF,
CHOCH:CH:OCHCF, CH:OCHCH(CH3)YOCHCHF,
CHOCH:CH(CH3 YOCHCF;, FCH:XCHOCHCHOCHCHLF,
FCH:CH:OCHCH(CH:)YOCH:CHIF,

CRCHO(CH:CH:O0RCHCE;,  CRCHO0CHCH({CH)OCHCF,,

and any combination thereof.

The electrochemical device according to Claim 1, wherein the
electrolyte further comprising a cyclic phosphonic anhydride, based
on the total weight of the electrolyie, 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, a
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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15.  The electrochemical device according to Claim I, wherein the
electrolyte further comprising a cyclic carboxylate ester, including y-

butyrolactone or y-valerolactone or a combination thereof,

5 16.  Anelectrochemical device, comprising:
electrodes; and
an eclectrolyte comprising a dinitrile compound, a trinitrile
compound, and propyl propionate; wherein,
based on a total weight of the electrolyte, a weight
10 percentage of the dinitrile compound is X, and a weight
percentage of the trimtrile compound is Y; wherein,

about 2 wt% <(X+Y) < about 11 wi%, and
about 0.1 <(X/Y) <about 8; wherein,

the electrodes comprise a first electrode and a second

i5 electrode, wherein

the first electrode comprises a first current collector

and a single-sided coating;

the second electrode comprises a second current
coliector and a double-sided coating; and
20 an electrode compaction density of the single-sided
coating is D1, and, an electrode cornpaction density of
the donble-sided coating is D2, wherein, about 0.8 <

B1/D2 <about 1.2

15 17.  The electrochemical device according to Claim 16, wherein the first
electrode is a cathode, the second electrode is a cathode, and 3.5 g/om®

&

< D2 <4.3 giom?®,
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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/em®

<P2<1.8 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 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-methylghitaronitrile, 2,4-
divsethylghutaronitrile, 2,24 4-tetramethyiglutaronitrile, 1,4~

dicyavopentane,  2,6-dicyapoheptave,  2.7-dicyanooctane, 2,8-
dicyanononane,  16-dicyanodecane, 1,2-dicyanobenzene, 1,3-
dicyanobenzene, 1 4-dicyanobenzene, 3,5-dioxa-pumelonitrile, 1,4-
bis{(cvanoethoxy)butane, ethylene glycol bis(2-cyanoethyDether,
diethylene glycol bis(Z-cyavoethyDether, triethylene glyeol bis(2-
cvanoethyljether, tetracthvlene glycol  bis(2-cvanoethyliether,
3,6,9,12,15,18-hexacxacicosanoic dinitrile, 1,3-bis(2-
cvanoethoxy)propane,  1,4-bis(Z-cyanoethoxybutane,  1,5-bis(2-
cyanoethoxy)pentane, ethylene glycol bis(4-cyanobutybether, 1,4-
dicyano-2-butene, 14-dicyano-2-imethyl-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, 1.6-dicyano-2-methyl-3-
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hexene, 16-dicyano-2-methyl-5-methyl-3-hexene, and  any

combination thereof.
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ABSTRACT

An electrochemical device, including an electrode and an electrolyte.
The electrolyte inchuding a dinitrile coropound, a trinitrile compound, and
propyl propionate. Based on the total weight of the electrolyte, the weight
percentage of the diniirile 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 wi% < (X+Y) < about 11wt%, 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 0.8 < D/D2 <about 1.2, The electrolyte and D1/D2 of the electrodes
has a significant effect on the cycie performance of the electrochemical

device,

Lh
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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.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the 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.

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 | 14850083COB

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 Cffice in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2;

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

Inventor Information:

Remove
Inventor ‘1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
 Hfe | e e
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service
City |'\lingde City, Fujian Province |‘Country of Residence | |fIN |

Mailing Address of Inventor:

Address 1 o. 1, Xingang Road, Zhangwan Town

Address 2 Viaocheng District

City | '\lingde City, Fujian Province I State/Province | |

Postal Code | |352100 | Countryi | |CN

Inventor k

Legal Name

Prefix| Given Name Middle Name Family Name Suffix|
D | fene e
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City Ningde City, Fujian Province I‘Country of Residence | EN I

Mailing Address of Inventor:

Address 1 0. 1, Xingang Road, Zhangwan Town

Address 2 Viaocheng District

City | '\lingde City, Fujian Province I State/Province | |

Postal Code | jps2100 | Countryi | e~

Inventor Li
Legal Name
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 14850089COB

Application Number

Title of Invention | ELECTROLYTE AND ELECTROCHEMICAL DEVICE

Prefix| Given Name

Middle Name Family Name Suffix

| El IJangzhen

| ka0 [ O

Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City ﬁingde City, Fujian Province |‘Country of Residence | |FN |

Mailing Address of Inventor:

Address 1 o. 1, Xingang Road, Zhangwan Town

Address 2 Viaocheng District

City | '\lingde City, Fujian Province | State/Province | |

Postal Code | |352100 | Countryi | |CN

Inventor

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

I

| pu | [

Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City ﬁingde City, Fujian Province I‘Country of Residence | FN I

Mailing Address of Inventor:

Address 1 o. 1, Xingang Road, Zhangwan Town

Address 2 Uiaocheng District

City | '\lingde City, Fujian Province I State/Province | |
Postal Code | Fi52100 | Countryi | |CN

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

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number

2008

Email Address

patent@maierandmaier.com | | AddEmai |  [Remove Email
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Attorney Docket Number | 14850089COB

Application Data Sheet 37 CFR 1.76

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 Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed applicaticn

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

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

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

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number b2008
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. Attorney Docket Number | 14850089COB
Application Data Sheet 37 CFR 1.76

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 -
Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
I Continuation of v| 17064782 ’2020—10-07

Prior Application Status | [Patented v

Application - Prior Application Filing Date Issue Date

Number Continuity Type Number (ryyy-mmpp) | PatentNumber i \vyy My-pD)

17064782 [Continuation of -] l6211853 po18-12-06 0833363 po20-11-10
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

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

Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
po18a11108529.x | po1s-09-21 9ED1
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

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

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

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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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 (EPQ), 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.
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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 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.43), 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 sulfficient
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 35U.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:

B

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name I\IINGDE AMPEREX TECHNOLOGY LIMITED

Mailing Address Information For Applicant:

Address 1 0. 1, Xingang Road, Zhangwan Town

Address 2 Wiaocheng District

City ingde City, Fujian Province State/Province

Countr)f | FN 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.
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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 | kN GDE AMPEREX TECHNOLOGY LIMITED
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 o. 1, Xingang Road, Zhangwan Town
Address 2 Viaocheng District
City | I\lingde City, Fujian Province State/Province
Countryi | I:)N Postal Code 852100
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by yom

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)| [022-08-11
First Name ’Timothy Last Name ‘ Naier Registration Number 1986
Additional Signature may be generated within this form by selecting the Add button. Add
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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 informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 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 youin 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.

2. Arecord 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 Arecord 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. Arecordin 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 US.C.
552a(m).

5. Arecord 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.

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 US.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.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.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 relevani (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. Arecord from this system of records may be disclosed, as a routine usg, 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. Arecord 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 viclation of law or regulation.
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