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fnternationst apphication No.

PCT/ON2020/08751S

AL CLASSIFICAFION OF SUBIECT MATTFER

HOIM 1005872000000 HOIM 4713020100130 HOFM 1O/052

According o International Patent Classification (IFCY or to both national dlassification and 1PC

B. FIELDS SEARCRED

Minimen documerntatfon searched {classification system {olowed by classification syntbols)

HO1M

Drocumentaiion seacched other than mintmwm docwmentaiion to e exteat that such docwments are included in the Gelds searched

Blectronne data base consulted dwring the intemationdd search (nmne of data base and, where practicable, search tenms vsed)

CINTXT, DWPL UNKL SIPOABS, CNABS: 8.
cathode, eprrent, collector, Si, conlent, percentage

tab, positive, pole, anode, negative,

L85 POCUMENTS CONSIDERED TO BE RELEVANT
Category™ Crtation of docwment, with indication, where appropriate. of the relevant passages Retevant to claim No.
X ON 1948580 A (NOE INST. CHINA ELECTRONIC SCIERCE AND TECHNOLOGY 1-10
GROUP CORP.) 18 April 2007 {2007-04-18)
claims -6, description page 3 line 1 {o page 7 line 12, figure |
A CN 39730 & (ZHANGZHOU RUARLE LITHIUM NEW ENERGY TECHNGLOGY {-10

COn, LTDG 1A November 2009 (2019-11-15)
emiive docrment

DFU rther documenis are listed in the continnation of Bax .

See patent family annex.

F o Special epregonies of cited documenys;

erak stabe of the vt which s aot cons dened

et Bt puablished o or sfter the tatervstional

L docwment which may throw doubts on priority clais ar wlieh i
citedd 1o ablish the publication dite of another custon or other
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doctneat teferting 1o an oral disclosees, use, sxhubition ov other

e prioriey date clated

sebnnat filing date or priovity

ST Rater docusest pabdished after the
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Gater anad po v conllier wish the app 1 It cited fo vnder
de o theory wadatving the toveation

Apment s particular e e the chamed inveatiosn cannot be
cogsideved novel or cannet be considared o favolve an inveauve step
witen the document 15 tabes aloae

oy docuwment of panitcular relevance: the clatmed iveation cannegt e
considened 1o mvolve ot Baventtve stop when the docwment is
combined with oae o moere other such documents, such combinaiion
Being obvious 1o a person skilted o the ast

document tesber of the same patent By

Date of the actoal cormpletion of the nternationa search

21 January 2021

Date of mailing of the 1international search report

63 February 2021

Nane wid mailing address of the ISA/CN
€ hina National Iniellectual Property Administeation (ISA/
CN)
Neo. 6, Xitucheng Road, Jimengiao, Haidian Disirict, Beijing
100088
China

Faoshmile No, (86-19)62019451

Auwmthorized officer

Telephone No.
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Doc code: (DS
Doc descrigtion: information Disclosure Statement (IDS) Fited

PTOMSRARR (O1-22)

Approved tor use throtgh G5F3 12024 . OMB 96510031
U.5. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Uinder the Paperwork Reduction Act of 1295, no persons are requirsd to respond {o a collection of information uniess it contains a valid GMB controd number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.9}

Application Number

Filing Date

First Named Inventor ‘ Xiaojing Liu

Art Unit

Examiner Name ‘

Attorney Docket Number

‘ U D20968-8

U.S.PATENTS

Examiner
initial”

Cite
No

Patent Number

Kind
Codet

Issue Date

Name of Patentee or Applicant
of cited Document

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

if you wish {o add additional U.S. Paten

t citation information please click the Add button.

LU.S.PATENT APFPLICATION PUBLICATIONS

Examiner
initial*

Cite No

Publication
MNumber

Kind
Codet

Pubdication
Date

Name of Patentee or Applicant
of cited Document

Pages Columns,Lines where
Realavant Passages or Relevant
Figures Appear

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

FOREIGN FATENT DOCUMENTS

MName of Patentee aor Pages Columns,Lines
Examiner| Cite | Foreigh Document Country Kind | Publication Apclicant of cited where Relevant Ts
initial™ No | Number3 Code2§ Codet| Date pp ‘ Passages or Relevant
Document ;
Figures Appear
‘ : Contemporary Amperex : ‘
i 204808314 CN U 20156-11-25 Technology Ca Ltd para 4-58_ figs 1-10
2 |205828514 cN U 2016-12-21 | Ningde Amperex
- ‘ Technology Lid
e Ningde Ampearex
3 205828873 N U 2016-12-21 Technology Lid
EFSWeb 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99})

Application Number

Filing Date

First Named Inventor ‘ Ximojing Liu

Art Unit ‘

Examiner Name ‘

Attorney Docket Number ‘ U 020968-8

- , . Dongguan Poly New . .
4 207459051 CN U 2018-08-05 Energy Co Ltg para 2-14, fig 1
5 110753674 CN A 2820-02-04 Nexeon Lid para 16-168
7 ey Shenzhen Greende »
& 207303263 T U 2018-05-01 Energy Group Co., Ltd. para 4-19
A HNingde Amperex
7 105336984 CN A 2016-02-17 Technolagy Lid
8 207602718 CN 8] 2818-07-1C Shanghai BYD Co Ltd =4
Zhangzhou Huarui
8 110459730 CN A 20158-11-15 Lithium Mew Energy B4
Technology Co
-y Dongguan Mcnair Resinsd
10 107834014 CN A 2018-03-23 Of Lithiumion Battery ingy ]
Tianjin Zhongdian New claims 1-6 3 Ene 1 to
11 1949580 CN A 2007-04-18 Energy Research institute| ~ 0 B 5
Co p.7. line 12, fig 1
i you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author (in CAPITAL LETTERS]}, title of the article {when appropriate}, title of the item
Examiner| Cite . . R . o ‘ *
initials® | No {hbook, magazine, jpurnal, senial, symposium, catalog, ete}, date, pages(s), volume-issue number{s}, T=
publisher, city andfor country where published.
ki ISR for international Application PCT/CN2020/087515 issued 03 FEBRUARY 2021

EFS Web 2,118
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor ‘ Ximojing Liu
STATEMENT BY APPLICANT art Unit ‘

{ Not for submission under 37 CFR 1.99})

Examiner Name ‘

Attorney Docket Number ‘ U 020968-8

2 Chinese First OA for courterpart application 202010349336.4 dated January 8, 2021 []

3 Chinesa SECOND OA for counterpart application 202010348336 .4 dated November 17, 2021 []

if you wish fo add additional non-patent literature doecument citation information please click the Add button
EXAMINER SIGNATURE

Examiner Signature Date Considered

TEXAMINER: Initial if reference considered, whether or not gitation is in conformance with MPEP 808, Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codas of USPTO Patortt Docurnents at wiww 3 Voor MPEP 901 04, 2 Enter office that issued the documant, by the hyvodetter code (WIRQ

Standard ST 3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Windgd of document by the appropriate symbols as indicated on the document under WIPHD Standard ST.16 if possiblie. 5 Applicant is to pisce a check mark hare i
English language transiation is atiached.
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor ‘ Ximojing Liu

STATEMENT BY APPLICANT

N Art Unit |
{ Not for submission under 37 CFR 1.99})

Examiner Name ‘

Attorney Docket Number ‘ U 020968-8

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.88 to make the appropriate selection{s):

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

OR

That no item of information contained in the information disclosure statement was cifed 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 1o

[[] 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{)}{2).

[[] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 {p} has been submitted herewith.

A certification statement is not submitted herewith.

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

Signature IShiming Wi/ Date (YYYY-MM-DDY) 20322-D3-21

Name/Print Shiming Wu Registration Number 58885

This collection of information is required by 37 CFR 1.87 and 1.98. The information is required to obiain or retain a benefit by the
pubiic which is to file {and by the USPTQ to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated io fake 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 commenis on the amount of time vou
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 Commmerce, P.G. Box 1450, Alexandria, VA 22313-1450. £C NOT SEND
FEES OB COMPLETED FORMS TG THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Bax 1450, Alexandria,
VA 22313-1450.

EFS Web 2,118
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) reguires 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.5.C. 2{b)}{2); {Z) 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 foliowing routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
{6 U.B.C. 552} and the Privacy Act {5 U.3.C. 552a). Records from this system of records may be disclosed fo the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record s.

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

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

Arecord 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 fo perform a contract. Recipients of information shall be reguired to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant o 5 U.5.C. 552a{m).

A record refated to an international Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {o the international Bureau of the World Intellectual Property Crganization, pursuant
to the Patent Cooperation Treatly.

A record in this system of records may be disclosed, as a routine use, {0 another federal agency for purposes of
MNational Security review (35 U.5.C. 181} and for review pursuant to the Atomic Energy Act (42 U.5.C. 21B(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conductied by GSA as part of that agency's responsibility to
recommend improvementis in records management practices and programs, under authority of 44 1. 3.C. 2904 and
2806. 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 (o 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 {o the limitations of 37 OFR 1.14, as a routine use, o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referanced by either a published application, an application open to public inspections or an issued patent.

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

EFSWeb 21,18
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING

Title of Invention: THE ELECTROCHEMICAL APPARATUS

First Named Inventor/Applicant Name: Xiaojing LIU
Filer: Janet I. Cord/Geraldine Marti
Attorney Docket Number: 020968-8

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820

0305




Electronic Acknowledgement Receipt

EFS ID: 45275168
Application Number: 17699555
International Application Number:
Confirmation Number: 3466

Title of Invention:

ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING
THE ELECTROCHEMICAL APPARATUS

First Named Inventor/Applicant Name:

Xiaojing LIU

Customer Number:

140

Filer: Janet |. Cord/Geraldine Marti
Filer Authorized By: Janet . Cord
Attorney Docket Number: 020968-8
Receipt Date: 21-MAR-2022
Filing Date:
Time Stamp: 14:05:51

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1820

RAM confirmation Number E20223KE07232300

Deposit Account

Authorized User

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

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
280376
1 Transmittal of New Application 020968-8_Application_Transmi no 2
ttal.pdf
a4d4290e0d26e7490ffd 1307873df780375f]
b087
Warnings:
Information:
241922
2 Fee Worksheet (SB06) 020968-8_Fee_Transmittal.pdf no 2
f2aa27f5de4e87f2b82e0b7d5095%cc0296|
4ac?
Warnings:
Information:
1822362
3 Application Data Sheet 020968-8_ADS.pdf no 8
d29cf23fd500bf278c9ff2092613d66db07af|
Warnings:
Information:
10415306
020968-8 PAT201909051US1_
4 Application.pdf yes 35
pp Ica |On.p c69f66acbd00c0bd830a0e0fc372450c0f25
09e4
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 26
Claims 27 29
Abstract 30 30
Drawings-only black and white line drawings 31 35
Warnings:

Information:
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Oath or Declaration filed

020968-8_PAT201909051US1_

Declaration.pdf

1060174

61fabe1df254c25c8d95ac72e1b996a9d7bd
3869

no

Warnings:

Information:

Power of Attorney

020968-8_Transmittal_with_PO

A.pdf

222022

d5471423d1f5a79859ff880309f38f1196df8)
763

no

Warnings:

Information:

Foreign Reference

1-CN204809314U.pdf

1669486

2eb3118838b401584f3943dcb79f54cea72
12a29

no

22

Warnings:

Information:

Foreign Reference

2-CN205828514U.pdf

733639

5ac5165aa4be7 1f0a742e4145eeedd256db)
8c7c5

no

Warnings:

Information:

Foreign Reference

3-CN205828573U.pdf

1786962

ec4f1a54bd49fe0fce22ca3baac2ccd 11d6ff5)
8

no

19

Warnings:

Information:

10

Foreign Reference

4-CN207459051U.pdf

737631

b4f60922ce92849fc73ab36cSbacd1cef25d
9lee

no

Warnings:

Information:

11

Foreign Reference

5-CN110753674A.pdf

20469169

a%a737a2254aef673349e93fa04eb3056c6|
5849

no

32

Warnings:

Information:
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12

Foreign Reference

6-CN207303263U.pdf

410354

39d64b50f1231b35f80b8053e55f50aa399cd]|
5bb8

no

Warnings:

Information:

13

Foreign Reference

7-CN105336984A.pdf

1185749

fd3299fe9f3c1455225b20df10a6f66d104cf
138

no

13

Warnings:

Information:

14

Foreign Reference

8-CN207602716U.pdf

926620

eb415aaee0910965638907c9365178148c1
62ced

no

10

Warnings:

Information:

15

Foreign Reference

9-CN110459730A.pdf

3597836

4a6al79674ee3a9c8e33632e389762c2780|
90c97

no

Warnings:

Information:

16

Foreign Reference

10-CN107834014A.pdf

648134

1f764ca55b56801cd34ede92c06c0b13725
8bbbc

no

Warnings:

Information:

17

Foreign Reference

11-CN1949580A.pdf

1270511

b329%eb57a76cde981c22a110df7194838a
Tlead

no

13

Warnings:

Information:

18

Non Patent Literature

‘|_
CN204809314U_English_Transl
ation.pdf

2934341

48c1c91729d5e1e61911291f3e498a5ee38
a9%301

no

Warnings:

Information:
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1718156

2_
19 Non Patent Literature CN205828514U_English_Transl no 6
ation.pdf 6024badB3580558729d 1b 11466055054 24|
e05b
Warnings:
Information:
2781603
3_
20 Non Patent Literature CN205828573U_English_Transl no 8
ation.pdf 4aB3c3162e82e0c5613d03ce1008349dsd
1f6a
Warnings:
Information:
1508655
4-
21 Non Patent Literature CN207459051U_English_Transl no 5
ation.pdf 6517581cf49ad6018239dc41 cAaBI0caceb
6edb0
Warnings:
Information:
7468064
5_
22 Non Patent Literature CN110753674A_English_Transl no 22
ation.pdf 473297a36181414839e604f58236cBc7b5c2
47fd
Warnings:
Information:
1162391
6_
23 Non Patent Literature CN207303263U_English_Transl no 4
ation.pdf 1cd775a95d42d20895e43712aeealade392
1c612
Warnings:
Information:
2974523
7_
24 Non Patent Literature CN105336984A_English_Transl no 13
ation.pdf CcOffaB1e91939a234a5314c9405289653bb)
1b5d
Warnings:
Information:
1774994
8_
25 Non Patent Literature CN207602716U_English_Transl no 6
ation.pdf ab09848ef6570584F70cfdbc3d 2a55d0ac29
09c8
Warnings:
Information:
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2094425

9_
26 Non Patent Literature CN110459730A_English_Transl no
ation_pdf 6e6c8a73683dbffad47bedbbd75587fda00y
3d45
Warnings:
Information:
1952903
10-
27 Non Patent Literature CN107834014A_English_Transl no
ation_pdf 7foda10cc85bb0ee27d4alcd791670822e5
c3073
Warnings:
Information:
2482498
11-
28 Non Patent Literature CN1949580A_English_Translati no
on.pdf 98c24f2f6 Teefeb2bffable34ch36c25bdcad
32
Warnings:
Information:
136567
29 Other reference-Patent/Application/ ISR_for_International_Applicati no
Search Documents on_PCTCN2020087515.pdf
0afd97346edfc7979c5ee374fcc015ba3d1¢|
cl2b
Warnings:
Information:
96183
- ISR_for_International_Applicati
30 Other reference-Patent/Application/ on_PCTCN2020087515_English no
Search Documents .
_Translation.pdf 13174fd2a5da3cIaece2c3f8f4e7c98199
dcfo
Warnings:
Information:
539805
- Chinese_First_OA_for_counter
31 Other reference-Patent/Application/ part_application_ 20201034933 o
Search Documents
6-4_pdf 2e7ff4f634a18c88018edcbc27a037655946,
432
Warnings:
Information:
636116
- Chinese_Second_OA_for_coun
33 Other reference-Patent/Application/ terpart_application_202010349 o
Search Documents
336_4_pdf 322d962a8cb54d009932017f4063cc3886
00acl
Warnings:
Information:
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380288

33 Information Disclosure Statement (IDS)| 020968-8_PTO_SB80a_IDS_21 o 5
Form (SB08) MARCH2022.pdf

209499b83374a76ffaa2884a9c048d5027e2
24d9

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

43777
34 Fee Worksheet (SB06) fee-info.pdf no 2
530b7057417f594762af384dab9f8ab9c56d|
434
Warnings:
Information:
Total Files Size (in bytes): 78163542

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

SCORE Placeholder Sheet for IFW Content

Application Number: 17699555 Document Date: 03/21/2022

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/699,555 03/21/2022 1726 1820 U 020968-8 14 2
CONFIRMATION NO. 3466
140 FILING RECEIPT

1040 Avant of the Americas 0 L

New York, NY 10018
Date Mailed: 03/28/2022

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

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

Inventor(s)

Xiaojing Liu, Ningde, 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 00140

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2020/087515 04/28/2020

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

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

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

page 1 of 3
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If Required, Foreign Filing License Granted: 03/25/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/699,555

Projected Publication Date: 07/07/2022
Non-Publication Request: No

Early Publication Request: No
Title

ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING THE
ELECTROCHEMICAL APPARATUS

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

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 17/699,555
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 320
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 700
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 14 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/699,555 03/21/2022 Xiaojing Liu U 020968-8
CONFIRMATION NO. 3466
140 PUBLICATION NOTICE
Ladas & Parry LLP
1040 Avenue of the Americas IR A A
000000135166633

New York, NY 10018

Title:ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING THE
ELECTROCHEMICAL APPARATUS

Publication No.US-2022-0223849-A1
Publication Date:07/14/2022

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Page 1 of7
UNITED STATES P.0.Box 1450
m PATENT AND TRADEMARK OFFICE Ao, e o ooy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY DOCKET #
17/699,555 09/18/2023 04:17:43 PMET U 020968-8

Title of Invention

ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS CONTAINING THE
ELECTROCHEMICAL APPARATUS

Application Information

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

CONFIRMATION # 3466 FILED BY Olivia Stanford Cato
PATENT CENTER # 62816815 FILING DATE  03/21/2022
CUSTOMER # 140 FIRST NAMED  Xiaojing Liu
INVENTOR
CORRESPONDENCE AUTHORIZED BY | anet Cord
ADDRESS
Documents TOTAL DOCUMENTS: 28
DOCUMENT PAGES DESCRIPTION SIZE (KB)
U 020968-8 20230918 ids.pdf 5 Information Disclosure 1235 KB

Statement (IDS) Form (SB08)

NPL1_EESR.pdf 6 Other reference- 745 KB
Patent/Application/Search
Documents
NPL2 CA-OAl.pdf 3 Other reference- 552 KB
Patent/Application/Search
Documents
NPL3 PAT201909051)P1- 3 Other reference- 640 KB
OA1l.pdf Patent/Application/Search

Documents
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NPL3_PAT201909051)P1-
OA1_translation.pdf

NPL4 PAT201909051IN1-
OA1l.pdf

NPL5 PAT201909051CN1-

supplementary search
report.pdf

US520190207212A1.pdf

US20190044124A1.pdf

US20180026298A1.pdf

1_JP2000077055A pdf
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on.pdf

2_JP2016018654A . pdf
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11

16

11

12

21

0375

Other reference-
Patent/Application/Search
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Other reference-
Patent/Application/Search
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Other reference-
Patent/Application/Search
Documents

Other reference-
Patent/Application/Search
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Other reference-
Patent/Application/Search
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Other reference-
Patent/Application/Search
Documents

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Page 2 of 7
674 KB

1108 KB

614 KB

2539 KB

3463 KB

2743 KB

2696 KB

2186 KB

2025 KB

1863 KB

2107 KB

1466 KB

5013 KB



4 1P2012084412A translatio
n.pdf

5 JP2014225326A.pdf

5 JP2014225326A_translatio
n.pdf

6-] P2000106167A.pdf

6-
JP2000106167A _translation.
pdf

7_JP2019046592A .pdf

7_JP2019046592A translatio
n.pdf

8 CN111029527A. pdf

8 CN111029527A_translatio
n.pdf

9 JP2017059402A.pdf

9 JP2017059402A translatio
n.pdf

Digest

DOCUMENT

13

23

10

15

14

12

16

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference

Foreign Reference
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Page 3 0of 7
3765 KB

4915 KB

3094 KB

1703 KB

1686 KB

3557 KB

2552 KB

3763 KB

3075 KB

3229 KB

2244 KB

U 020968-8 20230918 ids.pdf

NPL1_EESR.pdf
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OA1l.pdf
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supplementary search
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09B537FB09674EACF6125F96B1B77A2DF63A0901BD8846CB5
66CFBDFE3BC6614E19C1E6D88433EF3
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pdf
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pdf
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pdf
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F26E263E09FC5C6526201321EC0924

D55237FD9146E4A6FC616824A5279E129EFAE29538F82034F4
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0B8673EATB602384C1FE69ATTFFDBCD
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JP2000106167A_translation.pdf

7_JP2019046592A .pdf

7_JP2019046592A_translation.
pdf

8 CN111029527A. pdf

8 CN111029527A_translation.p
df

9 JP2017059402A .pdf

9 JP2017059402A_translation.
pdf

Page 6 of 7

CE48FEC656899B76ECAG460549BAC38E1E9CO013B3E3102CC
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DCA3EC92A67BC1BCC5263CA5BC420FB285813A4CT7D71C0O9F
E4FF31927C9804DSAE9C1156AF880772D7AA2941E3E5D5552
A9A97D8973ED293D71C838E134A57A7

759E8CBOC1C6C246FC82117673F3F364F94E663E2901BDBFC
3CCF98BEBBBI96AE684CA236A0F5E688B6910A3E8A4BDI92D6
5771441DA55F424A43D5DE666F0604A

9D3DE1236030017D4E0Q19C576CO9D3AAC277B2A8272C03A394
233D2DD015985D987CB1F4BFOCF75FCA9540AC48ABEAST824
017BD290083D73628730D8F299ED51

EE56DEOB537C50544EA21CEAGBF427A1A067E73D66CA3DBY
1DOA1C6893B7EOE5AA6152181F59E85679DCB7904B4587B4A
OEFAAQ020BF1748CB22BF4146C477C6B

6C3ESE9BED19BA73760EF2510E880EB236DCEASF1EAESABT
6E10D29A1DA40CTT7CA44E9128AF3A56564BA00A3E4782AF03
9C9CA0254790A44554810A0A4626D10

B3EFECA3D102902E70FBC4A4E874A35E2D6F0A407E5777436
AE39BAF6BA30E6E41CB0051030ED1169308F0397BA87D34B4
©85423CCD580B3A1A59599CF95F 399

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.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.C.
371 and cther applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a national stage
submission under 35 U.5.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
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International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Doc code: IDS PTO/SB/08a (01-22)

e . . . 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 COMMERGE

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

Application Number 17699555
Filing Date 2022-03-21

INFORMATION DISCLOSURE

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

First Named Inventor | Xiaojing Liu
Art Unit

Examiner Name

Attorney Docket Number U 020968-8

U.S.PATENTS

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
o Patent Number Issue Date : Relevant Passages or Relevant
Initial No Code!? of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o Cite No : Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear
1 20190207212 A1 2019-07-04 Caicai LI claims 1-20, figs 1-7
2 20190044124 A1 2019-02-07 K. Kawate
3 20180026298 A1 2018-01-25 K. Hasegawa et al.

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

FOREIGN PATENT DOCUMENTS
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant T5
Initial* No | Number3 Code2j Code?| Date P Passages or Relevant
Document .
Figures Appear
1 2000077055 JP A 2000-03-14 | NGK Insulators Ltd

EFS Web 2.1.18
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INFORMATION DISCLOSURE

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

Application Number

17699555

Filing Date

2022-03-21

First Named Inventor | Xiaojing Liu

Art Unit

Examiner Name

Attorney Docket Number U 020968-8

2 2016018654 JP A 2016-02-01 Hitachi Ltd

3 2006032052 JP A 2006-02-02 Sony Corp

4 2012084412 JP A 2012-04-26 Panasonic Corp

5 2014225326 JP A 2014-12-04 Panasonic Corp

6 2000106167 JP A 2000-04-11 Mitsubishi Electric Corp

7 2019046592 JP A 2019-03-22 | GS Yuasa Corp

8  |111029527 CN A 2020-04-17 | Ningde Amperex

Technology Ltd

9 2017059402 JP A 2017-03-23 Toppan Inc

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS
. .. | Include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
Examiner| Cite N . . :
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), K
Initials No . : .
publisher, city and/or country where published.
1 Extended European Search Report for EP Application No. 20933746.8, dated July 4, 2023 I:]
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Application Number 17699555
Filing Date 2022-03-21

INFORMATION DISCLOSURE

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

First Named Inventor | Xiaojing Liu
Art Unit
Examiner Name

Attorney Docket Number U 020968-8

2 First Office Action of CA application No. 3,164,572, dated July 25, 2023 D
3 First Office Action of JP application No. 2022543155, dated Sept. 5, 2023
4 First Office Action of IN application No. 202227044389, dated December 12, 2022
5 Supplementary Search Report for CN Application No. 202010349336 .4, dated March 30, 2023 D

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

" See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 17699555

Filing Date 2022-03-21

INFORMATION DISCLOSURE

First Named Inventor | Xiaojing Liu

STATEMENT BY APPLICANT

L Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number U 020968-8

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

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

Signature /Shiming Wu/ Date (YYYY-MM-DD) | 2023-09-18

Name/Print Shiming Wu Registration Number 56885

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information 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.

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 o 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 inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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3082022

‘uident Beder /Date of Prionty

el sivoleler antos oY orem o Rais [ PCT international Application |
No. & Date

:CN2020087515 ~- 28/04/2020

e IApplicant

NINGDE AMPEREX TECHNOLOGY
HLMITED

“efamn g var Bt dweew w Bt /Request for Examination No. &
Date

R20222028340 QI/QB/2022
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This examination report consists of four parts, namely surmmary of the
technical report, formal requirements and documents on record.

sirsr -1 oo aoy s
PART: SUMMARY OF THE RERPORT

report, detailed

:Et:ﬁ' sy B ey eyl Uy Ryt Rvaidrif . . A
IS e PO ol o s /Clalm Numbers (ol /fRemarks |
No. EJReqmremems under the Act ;
: o {CIaims:
onttown fNovell ;
o v ant /Claims: 1-10
o 200 s oy /Claims;
1. ey fnvention u/s vl asaa / Inventive step g P
[ahedBre il findustrial oy [Claims: 1-10
‘ ‘Applicability wady /Claims:
N 3 A vl G-aweloarnnt {uf &Y, s Jlw-) MNon- N i ;
: i ) ’ oy /Claims: 1-2 i
2. ipatentability u/s 3 - 3(k)
A(if yes, specify section3{a-p)) s ICkaims: St
eend g [Clarity / i /Claime:
Ao 10(8) 0 10(4) ()] iConcisenass vt /Claims: 1-10
3. i aveller axd /Claims ‘? Ciaims """"""""""""""""""""""""""""
/s 10(8) & 104) (©) g /S cope s [Claims: ‘
o fmoen ot /Claims: 1-10 ol INo
Vroer amverrasen (33 fOther requirement(s):
4 1. Altthe submitted documenis and forms have been presumed as originally signed by the authorized
N signatory under the provisions of the Patents Act, 1870, I not, subn#t the originally signed copy of
the same falling to which the document may not be considered filed.

vt~ Fusegey evenalleb} Rk
PART-I: DETAILED TECHNICAL REPORT

., wpfier grmaslt Ot all /A List of documents cited:

{w} i¥e e / (@), Patent Literature .
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THE PATENT OFFICE

yreiidr Grow (o u seer s B
ay, A, SenreRt oy Ry F et Srspesye e f \s"i‘ - ?; ' i wltene &
/ fDetails of Eridfswiaiad) / {Relevant description AP G 7 o ICHaims of
‘ o ) ) Ralevant olaims of o X
Stne documents Publication date  {{page and pavagraphl N alleged invention
. . cited documant
no.} of cited
documant
1 | D1 CN1TS49580A 18/04/2007 the whole document all clalms
2 D2 CNT1045887304 15M12019 the whols document alt dlaims

() S0 e {(b). Non-patent literature

T SN N URETCUTTURIE & S 5 ST o S . N AR e n R
Y i g st 8 ARG Doacument i

o, iRHSRDT Ay arsa s vl R e /B, Detalled observations on the requirements under the
Act:

{horBorn / NOVELTY:

{1} sy by aovder & o {1-10) 3 109 o yvear B quiopna 7 s i TRY o, Rreded e ool 3 sra() (11008
stefiann Bt aait &/

Claim(s) (1-10) lack{s} novelly, being anticipated in view of disclosure in the document cited above under
referance for the following reasons:

01 CN1D4G580A

Bocument B published on 18/04/2007 discloses a high power Li ion baltery, comprising anode, cathede,
diaphragm and nonagueous electrolyte, where anode and cathode coatings containing active materials are
cantinuous coatings, one side of each of the anode and cathode in the oniling direction has a current collector
margin whers anode and cathods ears arg aranged. And itis characlerized in that anode ear section area 51,
anode ear distance ¢1 and anode costing width wi maet: 1910-5

Hance, in view of cited documents D1, the subject malter claimed in clalims 1-10 of the alleged invention is not
new, lacks noveity. Therefore claims 1-10 do not meet the requirement of section 2 {131 {{} of The Indian Patents
Act,

{2} onkyomrlt e { INVENTIVE STEP:

{1} gy Fefvy corndalslt) O sud & wee sroope(al) @ s s g, By ool O aen(d (1100 8 efesd
v i wall §

Claim{s) {1-10} lack{s} inventive step, being ohvious in view of teaching (3} of cited document(s) above under
reference for the following reasons:

02 CNTI0458730A

Dacument D2 published aon 15/1172018 discloses a kind of lithium fon batlery, comprising the following steps: 1.
make positive plate and negative electrode tab respectively; 2. chaemical conversion: # is fixed alter positive plate
and negative electrode {ab are alternately supsrimposed, it afier heated baking, in walerdess environment, is
immersed in electrolyte, is melted inte the electric current of 0.01C-0.2C, oblains battery seni-finished product; 3.
compression molding and encapsulation: the battery semi-finished product after chamical conversion being

Page 2 of4
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heated 0 604100 DEG G, 15 put into prefabricated mould, applies the pressure of 0.2-15MPa, be allowed to farm

o places into shell, obtains lithiumion batlery after encapsulated. The present invention provides a kind of
fithium ton battery and preparation method thereof, withowt processes such as coating. cutling, Simemakings, can
once form pole plece, production mathod is siople and efficlent. (See the whaole document).

The subiect matter of claims can be achieved by combining the prior art documents D1-D2. Hence, claims lack
inventive steps in view of documents D1-D2 U8 2(1) (ja} of The Patents Act, 1870,

{3).0& axfiozwn INQN PATENTABILITY:

{1} Bvsaidsiiony ool & s 3 9 s {3K) 1 yrewnwe A vreey ave(R) {1-2) wrilifven oo 3 0 sy el 8/
Claim(s) {1-2) are statutorily non-patentable under the provision of clause { 3{k}  of Section 3 for the following
reasonsa:

1. Without prejudice fo any other objections, Clairs 1-2 is nothing but & matherratical method. Hence subject
matter of said claims falls within scope of clause (K} of section (3) of the Patents Act, 1870 {(as amended).
Therefore invention dclaimed in said daims is not pateniable,

{4).avenr O garen [SUFFICIENCY OF DISCLOSURE:

{6).8%1 ISCOPE:

{1} cran{Q) 1-10 antrepry g5 3o Qg Ron O ve wagor ast e R sryr § 3 Baaidiavy woel & ofonller sl o) 8.
Claim{s} 1-10 does/do not define the scope of invention for which the protection is clained for the following
reasans:

1. The term™any one of claimg” in claims tends o widen the scope of the subject matter claimed fromthe
preceding claims,

{B).2uwevn wd dtfarn FCLARITY AND CONCISENESS:

{1} even() 1-10 f wau & o v & afterlier s &
Ciaim{s) 1-10 are not clearly worded in respect of:

1. Technical features of the claims should be referenced with numerals in parenthases as per ufs 10{5).

{7}y atmrgeranat JOTHERS REQUIRERENTS:
0

1. Incase the applicant decides to amend the claims subsequient to this reporl, the same shall be drafted
afrash to include the technical advancement over the prior art cited in FER as required u's 2{1}{{yof the
Patents Acl. Please indicale int the response Commuunication the support for such amendments claims in
the original specification, as required u's 104} of the Act. Care shall be taken thal requirerment section 59
{1} of the Act is also metl. Please provide an additional copy of marked up amerdments (highlighting the
amendmeants) wherever applicable.

2. Incase the applicant decides to contest this report, the reasons therefore along with the technical
sigrificance therecf may please be indicated in the response communication.
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s~ (i sfcrenbay anmecrasrnd /PARTHHE FORMAL REQUIREMENTS

smufern /Objections

Pl /Remarks

1. The perioad within which the applicant shall file the stalement and undertaking
Statement & Under Taking under sub-section {1) of section 8 is sk months from the date of filing the
{Form 3 Details) application. Anneure to form 3 has not been filed in accordance to rule 12
{1A} of The Patent Act.
Fower of Attorney (Whether] 1. Allesled copy of GPA should aiso be submitted in original after filing them
GFA, SPA, Stamped, elecironically as per the provisions of rule 6{1-A) of the Patenis Rules, 2018
requisite feg eic.) {as amended).
1. Blank page and irrelevant portion should be scored out from the conplete
specification.
Format of Specification
{rule 13) 2. The complete specification should be prepared following the margin
requirement prescribed in rule 8. Further, any fee needs io be paid for exira
pages resulting therein should be paid.
1. Date and sign of the applicant/authorized agent is not mentioned in verious
Other Deficiencies forms and other documents (it appears that applicant has pasted the signi.
2. Application no. should be mention in form-5,

sarlV: Desid @ aeendor (PARTAV: DOCUNMENTS ON RECORD

orvorieriee s O vy o whun el Ny B ol &
The examination report has been prepared based on the following documents:

spsretaredy Roder / sty whe fDocket s . .
iN ES e st Braswr JEn ar Le st

Docket Date Nurmber it shear Braver fEntry Number Description
13 Aug 2022 46148 12-Reguest For Early Publication- Form 8
93 Aug 2022 46146 1 &exf»_;?\pphcataon For Patent With Provigional /Complete

Specification

03 Aug 2022 46146 ii(;r)lﬁgquest For Exarnination After 18 months Publication -
04 Aug 2022 46320 18(1)-Amendment OF Application Before Grant - Farm 13

fntepw w ans [Name of the Controller: Sandeep Kumar

Rugepr sury fCordroller Location: Deini

ooty wdtarer Qe v ey aafloey wadt oY ey Big 7 Note; Last date for filing responss 1o the Examination Report:
O108/2023
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windivg methad and process of the wound-type u;is of the
sure §s o Dosted thesew.

7o

gm\\*m i

823 The firs sepassior T the positee edectrode 30, e
sewnnd sepaaty 30 amd the pegative olectrodde 40 are

soquentiafly wranged feom the ; t‘h“ ot :msi e
weipond i & cousmterclocksd
ourtsidder o orn the womds pe

supe, Starting onds of res ¢ sections of the fn\T ;
cator 18 wd the sevond separaior 2 ave alianed ac
hevond a stariing end of the section of the positive o
33; & si’;’:l’lin;.g e of the s of m nc‘g&t’ﬁ-’f ;31{;

v

{ of ‘h»_' P s-'m_n‘ dl\uia-

‘.1\* clt‘cmwix i:h Si <u'zd the seonnd electi

jocated 8t twao sides of the gbove starting ends of the fiest

i

Jul. 4, 201¢

sepavatiy A and the seownd sepmatir 28 v the widih
'u; ottnn Woenprespogidingly, Thas, the finst electode b 30

i thie s clectoude b fsii de not-oeertap in the
nmhr,i divectrog $71 of thie tl thereby wvosding s
inwrenne in the ihickaess of the shomidd b notad hat
st ihu beginning of the winding, 3 toas of the
O drode 3 and the u‘-*a‘lwc. clectrods 48 ave
wngosted arons, the st separator 19, the pos:i!i\:t‘. electn':- ]
wereat collector 31, the second sepaes
tve vhegtrode curoens collvctor 41 are indtis l“v RS 1\ ed in
winding.
o024}
portion B v
of fhar first ‘m:n:ﬁ Tover arer foraed st in w
swosnd lasor as the imnermost fayer of the ceil s forme
the fiest sopavatoy 19, the pv\'i‘n shectsode ourant eodlecior

LS

s ik

c+3

31 of the positive sleeirade 3, the seennd separator 28, and
i‘h‘- ;1“‘)\%“\-(:

eheatinde current coblee

ir £1 ol the aegs

ver, where an outside srfure of the o
carrent codbectoy A1 s coated with the positive
werial pver 32, while inside sl o
surfiaces of the mepative sheowrnde curront oo

woth coated with the negative dectrode ¢
42, the windiag ts continuend o the covs
fton B one srele, s that @ mssu pl.
wound fnver, u right bent pr »ﬂnh
an upper poviiot

5 h_ 23 r‘\‘d
clecirode anive

sEyen

powtion D2 of e \euu,d \\U\»Iuj hs\z.f \uu s.wu.:ai;;;ﬁ\
formed by windi
[I026]  Starting wd ol the foft bont STREY

where an iside sueface of the
yonmted weth the
. the winding
s that & hower
L et poriion
: pmtinn Bl of

of the secoud w our-d Lz\-

vostive electrods carrent ool !»:f_tn' A% i alw

N

i '.utro\.u aotive mater
in fhe o

2 of the second wory

sond, v, tay

el ave seguemially &

A lmi md n} sm' SEFH

.)r{

[’
woand faye

surface of ;he pmiti Ve g
coated w uh N ﬂmﬁ ve clestrode active m
: e 3 and the s
O h\ W‘Eﬂd B COHBe] siy that B IL it hent
povtion 123 of the thind wousd I lower portion C3 of
heed wonad favew, & vight st partion B3 of e hicd
mid Taver, and an w‘:p:r portion B4 of o fooeth sweannd
faver age fonmed, The posities elootrodo senive materisd ey
32 o che dnner 5i ‘Ic, oo gl oty ectvods ctmtt evllectar
31 and he fivst sep r 181 “'*mnuit‘. aton il end of e
ey porkion 1-34 of fhe fomth wound |
gl fhe pnsa’" ¢ glectrode cument mll otor 31 eoaine
sis do winsd wp atosg the coummtmrelocinvive direction tr oo
i i“‘r h ni pnm ‘:’?4 sd @ fwer pi'-rrif,m 24 o the fourth

th

o the lowes pnmnn { '4 H,iw

thil 1 Huenve, mc ssotnd-tvpe oehli
il 1\‘“‘(-1'h':a'.( we PG 1 i o,
829 U can b seen that surihoes at two sides of the

careet eollesor 41 of the
weond-type cell are both coated with the
electride active materinl faver 42, and o nege

aegative electrods
electrods 4 of the
fegative
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slactmde dowble-mded coatad aren ol the na...mw slectrde
44 v fosasd, e i 00 nogative dectinds single-sided

3 of the negsive efectde 4 & poosent y the
YL Therefore, te wompd-lype cell of s
emhxs-}smmi overcommes the wilowing detects i e related

s since the pegative »_-!uwmt & »:IJ; R negative electrode

r.')f t‘,h-é B

Sf - ]

dccw
Eiig’mm is i:n,irc, 1w sbress A Dwe
wanify cavses the wrinkling sod 3uwn~0m g of the pegative
clovirode current colfoctr 41 wod the debwmation of the
> elecipde 48 due 1o e one-stide expansion of the
¢ clectsade i duning the cherging,

uﬂcﬁ:m, which

\d)inwimlh. it can be seen from I I(‘. i theut the
Dthe prosent
lmmi mdn.d:;x 1\\0 fayers of L and cou-
parad wish foor Tevers of SEPERILS n;topi d i the related
art, the wownd-type cell uf e present disclosues Bay «
Bglher energy density

[e3  Fudhermory, the quantity of Javer of the Hve
ade: dopbie-stded voated spen b the upper portion B s
jdentteal W the quandie of Taver of the pegstive elecirode

el

dovible-sided conted area W the foveer portioa O, e the
awnber i twa, Miveover, an assumed phine extends alony
the widih diretion W snd b orthogonal o the thicknoss
direction B, the projections of sl the aegative olevirade
dovblresided conted areas on Hwe sssomed plsue avorfap
each other, Pooferably, the negntive clecttodes 48 of the

u;«f‘t‘s porticn B aad the lower povtione £ of the wound-ivpe
cill are svmnetcvsl with respedt 1o the hor*mmat centexr
s ol the cefl. fn s way, the dofoot In the soluted an tha
e sell is bont ansd doformed fBom one side Wh'{:ﬂf ihe
sumber of the megative clectrdes I8 harge © 1he other stde
where the nmber of the negative electrodes is amadl during
the charging process 8 overeome Meanwhile, due w0 the
wal strmctuee of the wowda o] nlitive o the
sl cester Jne of the coll, & ;\m of ihe oxpansion
w v sides of the ool s muteally coutemered and
A, s fhat portial expuansion can also be suppressed,
by faribitattag the im;‘n'. s of energy densily a‘t"ir:
the colt evele in additon, baoshis m:-mo.nm i osder 1
ensre e above effect, the Quantiy {ihe positive
iy dmsh] \ukd \m\gc\i I wiion B
; 5 doubla-
stcded coated sres in the lower portion O are forthey made the
samp, and the prjection me eim:trmie dmshle-
shidend Qo tiul ares oy IE £

ok area it Lh \ppr*r pnriim‘: B sl e quur
javer of the positive whactrode single-sided
Jovwer poriion O are fiber rmdi: }‘“ same, aod he pm_j e
stoans of 3 the positive lectrde stagle-sided Lu-:is:d areas
o the abive assomned plane overdap each other

{083 Atthough the negative elecimdes on bvo
the verticad conter B of the el are asvimetrioal i
ambendiment. zinee the Bikim fos coll generadby has & smadl
thickness gad tenads to be altravthin, eiiminsting or ruduqm,
the defonnation of te coll in the baran i
effeet an the development of vlve-thin oo
w than, ducing the chaggng, e monber of
irereatated Bt the ool ot hoth ends o the width di
35 snall, and the resodtiag expansion is small, which may be
Aoy 'lup\‘\.l.

Ll
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ﬂ@ 3} Ihe p-:*-r‘ '\1&0&-3 cmn

mumm} Tayer ~.; Ry

Second Fathodiosen

o34} Refernngto PG 2
the seetion of the negative ¢

bassed o the st embodumest,
{ectrode curent onllector 43 of

fhe v electrade 490 has 3 fold-back part 481 formed by
b Tded back nwards fe.g & postion enchosed by dotted
N FMY. 23, el the arrangeeil of the Rold-buack et
A0 can fxallisate clanping of a windiag oppasius, M-
white, the fold-baek part 403 can ensure that sulfficien space

ok mt-

vists inritg the oentting of the segative
@ !m for eluetrode whs will be cat. &
part 4B can b formed i such aw

"'lu,tmdt, 40

4031 s he sechun. of lertrode ourrent
cotlecton Praferably, th fiakd-

lectrode tob 39 i
rEase 3
M_u-cknms 0.! 'h»':. cell L t‘\\\ Tf : \\xm\n of the pmuﬂ.u:
clectrdie currend collic i “ £ ¥he poxmw elecinude 3¢
alse s a fodd-back pan .turme“ ¢ being olded back
inwards {not dlusieeiad i droviags). det wanres of this
sinbadiment are denticsd to the fest embodimnent,

mc}\ ;"-dri uﬂH thu m: m ul&p Lht‘ {

U35 Hefemng to FHEL 3, based t8 the second embosdi-
ment, the first sepamor 18 con % the il ond
of the spper porthin B4 of he jhmh wougd 1

OF M cimting oy the t
upper portion Ba ui tise shicst wovad laver, woti they exveed
the tail end of the fower portion C4 of the fourth wound Jayver
by & segment. By dom}a a vopaed of o oniside surhiee
of & hare cell and o pac o bag w changed from a curment
cotlenior surface beteg § in eontact with the pachaging |
bath of ihe crerent cotletor 5 % :
belog t vontac vith the packaging bog. Bectuse the contaet
W wr the sepawator aad the packsging bag tmresses
Iriction be\wew the celt and the packaging dag. s possible
fo prevent the vell fom sEpptsg ow of or being displaced fe
aging bag during @ drop o

3, atd avoid the
cectrrenee of maipostion of the positive electods pud
HegaAive LE»{, toinde dnsice the coll duriag the scoond drop 1w
impact, This, the onended separsine helps improve the
snit-dropping pwiorh.a e of the cell, il sures of this
enttsdiment sre identical 1w the second embodimen.

Fes
[H038]  Refornng to VIG. 4, bewed on the
e, the Sost sepavaior 1 and #h
switd \mund he o di‘d(i{.‘ af the b
a5 W dnorensz the footion between the bare coll and the
packaging bag o 8 maxhmen oxtent, aad frther impoeve
thiz ami-dropping pedformance of the cadl, Oiher &
thiy embenliment are identical o the third embaodis

sl Fobadion

thivd smbodi-
secupd separator 240 e

w eefl for one cicle, s

A
3

Yilth Embodimeat

{037 Hefowing o MG 2, o arder 10 huprosve abuse
perfomaance of the cell, based on the i h:mhmi“mt'm th

cutermost layers of th pasitive electreds corrent woflector
3 (umineg foil) and the negabee el c-rmk CRFTE ool

0398
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ctordl {eupper foil}of the ool] continge b wind sround she
F K!‘\\

%mf-. cell for one circle, 50 5 Y:- iw'u ] pmx\\uw.
3 e Jackar,
of thy el B the cuse uf nhus <
performance tost of the cell, when an externd shont ehvui
secirs woan owier laver of the cell m\c;;uw e
obpect, the

k\ fieq the

it

call s

ihamaged E“" an exteraal foroe or a fo
oy ;n pru im sm i

W iy

mm f‘m_{ R ¢ %R csci«*“‘. ST, '-.ri::\ a the short-oirenit
polat, Mennwhile, since the short oirowtt occues @ the
mt TS h, c- g 1, the isf,dt genersiosd by the sharnt
the carves collecior

a).pio.\,mn. i l-uﬂmu‘. ﬁlix a.mln' [iment can ImpLGTe 8
pevibrsance of the cotl, Other features of s erbodim
are Jdentteal o the third embodiment.

10638]  Addionally, it should be noted that the profeciive
{aver may not be provided w he ouwtermost faver, aud oy
aot peal o be woond for cas wirele, but ostesd, the
protective fayor can be pf\’rndm 0 other positions of the gel
angd have & soitable wimding Jongth aucondiog to
O,

Sinth Embodisnesm

{0838 Refeming © I<
the prstitong of' ¢

of the velf @
oof thie Aost bt
that the wo

AIVE poesition
t:lc, Ao 1ab 64,
0t disclosure can
he movgnied 1o 5. Por ousaple, !hc
pusitions of the i‘mée t{sh %B and the seoond ¢
o wab 6l i he wighhy direction W oam exchanged, »
w st fy aportable sppamtes wits reversed positinm of !hf_
positive elevirode wnd negative slectrode conypared with the
cogventonal apparatus, Giher Seatures of this smbodiment
are tedentical w the Abh eabodiowes,

Sevemh Embodiment

[oe40]  Reforring w PR 7, baged on the fist snhodinumn,
the first sepavator 10 and the secoml separtor 28 s the
wipnnd-iype cn be redundantly

cH of dm mﬂw I
i s 1n e rofated as
s e frst
vecdunbntd
saennd se

wirnd o 2
Yoatures of s ©
stiesit. 10 the preges 11 disclosure, “being
menns hs tl‘:o first soparsor 1 and the
are worssd wi atiig effoct oo the po
30 apid the aeg Sectrede 4

00431 Ia practival spplivations, the st elecde b 59
cam b specificaliv provided an any povitton of the postive
eleeirode corent collartor 31, ,md =he wmi dm,uwdu tab
68 van hc sp afiy provid 1
[eg electonde current cillector 31 whie h oER ‘hu t-«.’<~
‘H\ #2 lnm\d on the specific use sieaticn and location o' the
el

{0842 Alhouelh the winding of 1he cell 1 expluned by
example of conntersiockwise winding w the above amboli-
menits, e wingdin et of the wound-vpe e
parieniady defined i the prosent disclosure
thi negative sdde 48 are oo
t’m tmd; active material L::}, v 42 1o ﬁu‘m th

winud”
afer 260
¢ elewirade
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J943]  The sbove duscription sy involves  specific
sbod ients zsl the prosent dise bt the prstection
suope of the prosent discd ot Hmited therein, Auy
chunges ar .vh.n afrves that can be easiby sogverved by those
\kz fedd in the ast w iﬁm the technical scope of the present

refided in the projeciion scope of the

What i3
A0 woumd-type cefl, comprising & nega

slahmed i
attve slegtrode,
IpTieS & nepativa olec
@ elevtrode getive mode-
dtve dectrade s composed of a
sided costed are, where soribois
h.(‘ edectrode current mmmi\‘»r wwe
warodi active cox, s
a wepanve olectrode umak\ Frea where s of the
gegathee elecirode current collector are not vomted with the
nsegative slecinnde aotive material favern
1. The wonnd-hype cell aeconting 1o claite 1, whesin the
'.'.rn‘m‘\'.-h'pc‘ cell comprises an wpper ;‘-nriinn and A Jower
portion extending n!cug avwichh -\*imtiim. and & bcm p(’-n‘i(tﬁn
ef hotweon e upper pot
the guantity of kver of the negs
sidded onated aren o the & Lpp ar*mmwm
quangity of fver of the negative electrode doube-sided
coated area i the Jower portion; sad
ary assvoned plome extends shong fhe width drestion of the
wesnd-tvpe cell and i onhogons] © o thickaess direc-
ton of the wouad-type ool projectioas of aff the
valhve elactrode m~1~h]\.~\ ided vowted aress v the
werkieid plivas overdap each other.

3. The woumd-type coll aceording o elaim 2, redn the
mnmmnm celt funher comprises o positve elesirode. the
penithve electands m.mpri % @ pomitive electide current
colloctor and 5 posieive wxu‘udc active mamm! fas

the posiive ciec
single-sichd ¢
cid& (\ﬁh«\

wheretn the aepative electonde o
onide cureent colfecior and 2 aegativ
u'ﬂ layer, aud
ggative eleets
ol hoth sides o

A

copted with the negative

et

X3

wmitive slectrode
i of andy oo
4¥lc<,ma 13 e
e, and
£ ‘h

pasitive t‘;t\'u"\dx: (STt cuH C0E arg B Lo
the posttive elocinds » :

ths quamiisy of laver of the posifiv rode Sy fL*ah el
coated ares o the uppey (wnou B identieaf
q’ua Ik .'.i‘ I:f;\-'c.-‘-; (.«J‘ tha

ihe p-swim &:m:twde singheesided vouted areas on d\
ssgumed plage o.\uldp 2wl :»mor
4. The wound-type ool ag
wosnkk-dvpe cell Rether comp
ve clectrode Sompas s el
coltector and 5 positive &‘}it ‘u‘z’)dc‘ :Z{CW\-‘E suterin
the pos ntu che 5 n; aseid of i pws:mc &l

rd' Q1 ¢

e

mxde quernd

with the positi dc& u-'xd s wclhve
pasitive electrode nncoated aven W hu» st

puy m o st\:amu: clent coliggtor

e up
qaaasm ver of she posit
coged area 16 ﬂw fwer pumo i and pmn.dxs a3 o ald

o~
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L4

the positive aleetvale divable-sided costed amus on the
assurgd plape overisp cach other
e wamdipe cotf sreording o olabwy 2, whevsin the
w;.tmd-iype coti furtter comprises a positive cloctade, the
posttivee electrode comprises o positien slecivode cument
cothsntor aird a positive wlactrode "'CEML s Lrial faver;
the positive slecirode i composed ol a 1 et
single~srded coated ares. k«imn‘ @ %
side o the positive electrode current Lvik\“ O i
with e pesitive oleciy
positive glectrode dovbde-sid
Fae 3 i :
Oﬁ-’yim‘ are waiul with ¢
srstertal hay
where suris

ronde Currenat
2 eieci‘.mde acvig
o pncasiaed ares
trode omrent goll

for wre not conted wih the positive electeade active
waterial faver:
the quantity of keyver of the postiive elecirods double-sided

vowdird srea b the upper poation s wensticsd m thie

».}u,mui\‘ of Tayey of the positive electde double-aided

ool in ihx. lm,\ & par mm .mJ pl’uit‘(. 1ions u?

mmi ;a':i'mt‘ i urhp B30 0(-1:.*, arud
ey beyer of the posiitve electad
11 the wpper pmhon i
of the posidve cleotrod
ot i the lower poviion, and poujes
i}-\ positive electode

Ry

qua et

colions of alt
"ll'(L.,'L‘ hhu,‘.u vonfed areps on !}JS;‘
sswmed plane overlap coch othar,

6. The wound-tepe coll aveording to olaim ¥, wheredy »

wn of the aegstve dhectrode noosted srea bas a fu!»--

L pavh

7. Tl wonnd-type ool avconding o claim 3, wheeehn
o of the posiive slecirode unooated aren h.m A fadd-

8] T and-lvpe celt muminm ta chaim 1, wherede the
;dE i\m pation, & winding
freg end of the negatve
e separaior i wonand arosnd an outer siche o ahie
o cefly and the winding end of the sepsrator
e wineding cod of e nopative slootimde v at
one sirele.
,9. The woustdgype o
whtype colb furt 3
e.ud uf he separaty L\u_eds @ wmdmx .ud ﬂ.t 1}1\, ju e
edecirode, fhe separator s wound aromnd sn suter side ol the
witind-tvpe well, and the winding sl of the sepansor
excewing the wading eod of tee postiive electeode by @
teast one chrele.

R Theowonndetype vell sreording o cluim 3, wheosin the
postive chotrode uneomted wwe s wovnd aoand the
wirind-tvpe cell by 1 pradiermingd Jength @ the cttermost
nyer of the '\m.m&h'pc‘ celd
& winnd-ty e coll secording w eladm 3
kumd» tab s conpled 10 any pmmm of lh\. P*‘
ade soeuiod acew, and 8 sleetrade
vouplad 1 auy position of the negative c}e\.amda nncoated
arest, in which the fivst olectronde tab does not overlap the
fectroade tal In the thickpess direction of the wowad-
e cell,

l’ The wonmd-type vell secovding twoelaim 1, wheosin the
pe eell further o mpn\ B x‘ep;;mt-‘;r ave! the
e;;nan\m of Iayer of the se 2 onby wonnd with
itself inside the wound-type c\‘it Lm han fous,

ighs i wind

iSH
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EX, Al slctrochendeat device, comprising s wouadaype
wirdl,
§

the wotrmei-tvpe cell oo ronegative cletiode,
wherdin the pegative electonde comprises o aegaive
sleotrade cuwrrent colle 1
a:‘;tire e

Ty

14 'Eh c‘k"‘ v
seliarein the wotnd-ivp
et portion extending a!ov

ace actocking o ol 13,
B UPPEE o o angd
< awrhhadr . &m: 2 hent

portion located between she upper potivg ihe lower
pnninn;
the quatity of faever of tie megative decands doghble-

sided

il ron i the uppcr porticen is iontical o the
corr o thie pegative eloctonde donble-
foveer portion; anid
mad plane extends ak
womnd-tvpe coll mwd is orthoponal 10 5 tdekness dres-
fion of the wand-ype coll, prjections of aff the
fegati eeocs Souble-sided cosed arees on the
assmmed plane sverlap vack othern

costed dres e the

rectim of the

18, The slectrochemdeal device a
wheroin the swonnd-iype cedl farther
1un~-du the positive checrode co
e current collector and a posity

conking o cluim 14,
comprises & posibive
tsen w posiiive elee-
welvesce BCRYE Wiide-

ode i oo o of o positive electode
"ed ares, where @ sortes of oaly one
1o electeode current cotlrctur ks conted
tive clectrode sotive { and #
i» a!cuira\ unx’:uawd area whe

3¢ Sy N
Hecior e e coated with
mierial haver; and
ositive electende single
pontion i identical o \110

the gty
comed aven 0 the upp
quasdity of layee of the p o elerirode stagle
coated area i the lower portion, snd pr
the positive elevt singde-sided coated arcas on
sssumed plane sverlap cach othern
18, The clectrochemicn) device seomding 1o olsin 14,
wherein e womnd-tvpe cell Tuether comprises & posilive
slectmde, the pusitive glectrede comprises a positve s
wode cument collector and @ posiiive clectrode active mate-
nal bayer:
the positive electrode s com
dnubv* “hi\).i matcd BB,

j!\

1

" pfmu‘ < “k‘c.imdn

aud E]
surisoes of the
it coatad with
Tyl

panitive el scfwal-:*d avea whore
positive eiemmuc ctrrent eollector are o
the positiey electrode aclive

seriad foyer

v of haver of the positive elec

ot the upper pondon s ¥

quantity of bayer of the pusiiive electende de =
conted area i the Jower purtion, sad p

the positive ehactrode doublo-sided v

gesmed plane overlap each other,
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. The electeachentical devive decon 3§n§ ke claim 14,

W Em st thie wan St wmp i

g el futt

audx current volbecior
vist tayer;

ed of s positree electrode
\&hm o soribee of only one

th pv\mm Lic«

si_ugi-:s-

o

with 3}19 pr-\ Hve alectrmc active nmm‘mi layer, 8
tive sledrode donble-sidad ol sren, where suee
oo beathosides of the pesitive electrode current
votlector are coaed with the posithve electrode active

! layer, and & pasitive slarirode pncoated sren
irtwees of he pos clemrode vument ool
vt coatd with the pesitive ehestrods active

O Rre
sstoriad Iavor;
shespaptity of faye

{the positive ¢lectrode doubde-shiled
conted : upper porton i3 dentical 1o the
ety of Taver of the posittes shrtrods doablessided
cowted sren 1o the lower portion, and projects

&
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the pasitive electivde doublz-aided conted areny ta the
st g‘sksm overdap cack :,amm'; :.m‘d
the gt
aren 3

t.mn 1 ‘JL‘;_ucdi fos lwe
2 electrode singhe-sided

costad

18 The du.t cv:ucz*nwf J conting ciai-zx 18,
wherain @ section of the positive slectrode vwavoated arss has
3 fold-back part.
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37 ABSTRALT

A DOBAGUEINS electrolyte secondary hattary tncluding &
pusiiive electrode plate including & positive lectrode cwe
rent collector and & posifive elecirode mkture faver, formad
thereon, comtaining o posithve electrode active matenal; a
negative electrode plate including s negative electrode cur-
st eolecior and a negaiive electrode mmixinre Iayer, formed
thereon, conialning & negative slectrode sctive material; )
separston & noosquenns electolyie an ooter oare ad @
seething body. The positive electrode and negative electrode
plates are wound with the separator there between, The
positive electrade aciive msterial contains o lhinneadoket
composiie oxide coniaining coball and abuwindum e oo
siitpent clements, The segative sheetrode active nw
containg graphite and & silicon meterial. The negative elec-
trode plate inclodes nogative electrode corrent collector-
exposad portions, lovated st both ends therent to & Josgitn-
dinal direction, nol covered by the pepative clecimde
misture Taver. The negative electeode curmont collecior-
exposed portions are each connested o o nepsive electrode
tah.
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NONAQUEOUS ELECTROIXYTE
SECONDARY BATTERY

TECHNICAL FHELD

] The presemt dnvention relates o 8 BoNGEGRECDs
elecirolyte secondary hattery ncluding 8 negstive electoode
plate which contging geaphife and & silicon mateni
negative ddecirade avtrve rsterials and which has two ends
avh soupected 10 4 uegative electrodis twh,

A as

BACK

IRGERDY ART

{6082]  In recend vears, nonaquecus electrolyte seeondary
batteries have been \wk{\‘ usin} as power supplies for
driving portable electronic devices such as smartphones,
tuhlet compigers, sotehock persona] compoters, and por-
tabile music plavers. Farthermore, apphications of the none-
aquecus slechrolyvie secondary batieries extend o electric
toods, powerssisted Boveles, and electric velicles: hesoe,
the ponaquesns electroivie ndary batieries are required
e feve high capacity and high ouipui.

{031 A carbon museriad such sy waphite & used sy 8
negative electrode sotive mateddal for the nonaquenus slec-

trobyte secendary batteries. The carbon material has 2 dis-
churge putential compaeable o that of metatlic Hithium and
AT BUPPIESs the dendrite growth of Bliwa during charge.
Therefore, nsing the carbor muterin) oy o negatve glectroade
avtive material enables pogaguecns olecirolie secondary
batteries exeellent o safoty o be provided. Graphite can
stare Bithine Jons fo o the composition LiC,; and exiibits
a thevretical capaciy of 372 mabie.
jand4]l  However, varbon materials currently wsed already
exbibit 8 capacry close to the theoret .u-;} capaity thx,.mzi,
hence, 3t s diflioud o inceease the capactty of nonagneous
electrobte secondary batteries by hoaproving negative elec-
rode aoiive muserisds. Therehwe, dn recent veurs, silicon
materials, such as siboow and oxides thereol, having a
capacity igher than that of the carbog uaterials ave been
atiraciing stteption as negative electrode sotfve muterials fin
nonagquents electlyie secondary batteries. For example,
sifleon cag stove thium ons te fora the composition L4, .58
and exhibits a theoretioal capaeity of 4,200 mAlVe There-
fore, using the sthiconr matesals a5 negative elecirode active
rstesials allows nonaguenes electrolyvie secondary batteries
o have increased capacity.
{005} The stlicon nuteriads, as well s the carbon mate-
rinle, can suppress the dendritic goowth of Hibimn during
cliarpe. However, the silicon materiads show 3 larper change
i vohime due to charge and discharge a5 compared o the
carhion matesials and therefore have 3 problem of infenor
cvele charscteristics becguse of the pudverization of negative
elevirode setive materials, the peel-off from conduciive
nubwaorks, or the like
jonge]  Patent Litersture 1 discloses s BORAULSOUS glectro-
Ivte secondary battery nchudiag & sepative electrode mix-
ture haver conteindog & eterial containing S and O as
constituent clemends and praphite as nepative slectmde
aotive materaads ead 2 postive electrode mioure layer
containing o lithimetransilon metal compuosite oxide in
which Ni, Ma. and the ke are essontinl constitvent clements
as & pnmti\-~ slectrode wotive mstenal, It s reported fhat &
nonaguenty electrolyte secondary Battery  having high
capacily and pood battery chamcteristios is obtmned by
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regulating the propoetion of the materis] containiag 8§ ad O
a5 consiitnent elements i a predelermined rnge.

[OO87]  As s fechoiqoe fir enhancing mupui chaeactedstics
of a ROMIGUEORS electrodyvte secondary batfery, Patent Lit-
grmare 2 discloses thal negstiv electrode tabs are connectad
to regions, set af both ends of a negative electrode plate of
the renaguecus alsctrolyte seeondarny battery, uncoaied with
a negafive electmde active muterial,

CITATION LISY

Patent Lileralures

examined Patent

[H08] PTL & Japunese Published
Application Wo., 2000-212228

(0009 PTL. 2 Jopasese Pubdished Unexamined Patomt
AppHeation No. 2001-116453

SUMMARY OF INVENTION

Techuios] Problom

[Hi10]  The levertoms bave performed investigations and
have found a problems that in the case of using silicon oxide
as o pegative electrode active nminml. CONMECITIE 8 (HEgER-
thve elecfrode tab (o each of both sads of @ negative electende
plate reduces cyele characteristics, The inventws have
mvestigated the canse thereof and bave fovad flet an
dlectrode assanb ormed doe to charge/discharge
cveles, ftis convervable that the defonuancn of the electeodi
d\sul‘i‘ﬂ& inbiibits 2 undform electrode reaction. o reduce the
cyele chameteristics. This is a problem conmon 1o not ouly
silicon b also stlicon materiels contziniag sthoon,
[0} Neestive clecirode tabs connected © pegaive elec-
trade plates are electtically counecied 1o negative elecioxde
external terminals, In the case of o cylindrical battery. an
oty can. fnctios negaiive electrode externsl termina
and therefore pegative dectrnde 1abs connected o buth snds
of a negative electrode plate ae fised 10 & bottom poetion of
the outer can, That s, l‘mth endds of the nepative slectimde
plate are fixed by the owter can and therefore an electrode
assembly is kely to be defoomed becanse of the chaage in
volpme of o neg ative electrode active materiad due fo Limwc
or discharge. b paricuian 8 negative elecirode active mate-
vial }mmm a large change w vohuse due fo chage or
discharge fike hiiit‘on materinls such se silicon and siheon
oxide s likely o canse the above problem.
(0012 The presest nvention has been wmade in view of the
above ciremnsiances and 15 infended to provide ¢ nonague-
ous electrodyvie secondary battery having excellent output
and oycle characteristios by reducing the deformation of an
electrade assemibly doe o charge or discharge.

Solution 1w Problom

[0E3]  Bnoorder o sodve the above problom, 3 monagpecus
electrolyte seoondary batiery sccording o an embodiment of
the present Invention inciudes positive electrode plate
meinding a positive electrode ounerent eollector and 2 post-
tive glectrode mixture laver, formed thereon, containine a
positive elevtrode scfive material; 8 negative elecivode plate
tctuding a pegalive slectrode corrent collector and 8 nega-
five electrode mibxure laver, formed thereon, containing
negative electrode avtive matmuh # SSPAratoN; nmmklueom

electrobyte; an onter cang and a sealing body. The positive
electrode plate and the pegative decirode plae are wound
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with the separsior therebetween. The pesiive electrode
active waterisl contains a lithiwm-nicksl cnmpmsite oxide.
The luhinmenickel composite oxide 18 repre
formpde 13 NECn ALO, (Bes1d 08 N
gl 08, and bacsd: =13 The ncmﬁ"‘t electrode active
matedal contadns graphiie and a siboon material, The cons
tent of sthoon oxide is 4% by mass w0 20% by wass with
respect o dhe sum of the masses of grophite and silicon
oxiide. The negative clectrade plade inchindes negative alec-
trode enrrent codlevtor-exposed portinns., tocated at hath
ends therenf in @ longitndinal direction, ot sovered by the
unegative electeode waxtore laver The negative electmde
current collector-exposed portions sre each connected o a
negaive electyode tab,

a4} A oonagnecns  olecirolyte  secondary  battery
aceording to another cmbaiment of present lnvention can
vse o lithivm-nichel conposite cxidis reprosesied by the
tummia LI N ALD, (O~ast 2, 08850, Osontd 12,

cand beosd=1Y as a posdive clecirode active

mate
{8015 A nomquenus  slectrolete secondary battery
according to another ewbodiment of present invintion cau
use @ lithium-mcke of eompasite oxide represerded by the
formpde L3 NECo ALM O, M s o Jeast oue element
seflected fromwm the Gi\mpwm\z\img g of Fe, Co, g, T 2o Ce,
and Wi Oes 12 (R8st Brp=02y 0005, O
and broesdeesl) as @ positive dgc\m b active waterisl.

[B016] A ponaguecns  electrolyte  secondary  battery
acoontiog to snother embodiment of presemt invention can
use 2 lithiven-pickel wmpms x e represented by the
formadn Ld MigCo Al M s ot lesst one element
selectad from the Mruup u.n:,mmg_.. of Fe, Cu, Mg T8, Zr, Ce,
and Wi O=agl .2 .88 shw T O 1 2 Od .08 Oob 01
and brosdee=1] ax a posttive elecihude aotive materiel

{27}

Stlicon and stlicon oxide can be wsed as g silicon
mateasd, Stlicon oxide wsed & preforahly silicon oxade
represented by the fonnula S0, (0.5=x<.6). Silicon can be
wsed alone and is preferably us ‘i the form of a composiie
uf sibicon and graphite or Hthivm siticate represented by the
forninia E...i:tbsi)‘.-s oy {02y

Advantageous Effects of Invention

(8] According to an embodimens of the present foven-
tion, @ nonagueous electiobyte secondary battery having
excellent outprt angd oycle charcteristios can be provided.

BRIEF DBESCRIPTION OF DRAWINGS

{9 PG 1 is & crosseseciional pemspective view of 3
nonagueons electrolyte secondary baltery sceording 0 an
embadiment of the present nvention.

{60261 FIy I is g plan view of g positive electrode plate
aecontiag o sn ambodiinent of the present vention.
21 FIG. 3 is 2 plan view of a negative elecieode plate
secovding o an embodimont of the prosent fnvention.

DESCRIPTION OF EMBODIMENTS

{0221 Embodimems  of the presemt  dovendion  are
desoribed in detatl using \puumm examples. The present
fveation is ot limited to the snibodiments below, Modi-
fieations can be approprisziely made without departing from
the seope of the present invention,

3o
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Iixperimen Example 1

[#023]  Prepuratinn of Posiuve Blectrade Active Material)
[0324])  Lithiwn bydroxide was mised with 2 picked vone

posite oxide representad by Ni, Uy oAds 005 sich thai
the ratic of the number of meles of Hildwn cloment o the
total by of moles of ol dloments in Ge nicked
composite oxide was 1025 This mixmre was fired at 750¢
Coofor I8 hours o onygen stmosphere, wherehy a
Bibram-mickel conmposite oxide represenied by LiNg, Coy

150G 003 was prepared.

[9023]  {Preparation of Postiive Elecwode Plate)

[8026] The fullowing materiads were mixed together: 100
parts by mass of LiNG, Oy AL o0, serving as a positive
slectrode active material, 1?“;'{! of scetvlene black.
serving as o condpotive agent, and 3.9 paris h\ mass of
polyvigelidene Suoride (PVDF) serving o a hiadiag agent,
This mixire was pot fnfo ?\-umuh\ -;wm;lzdnnc {\\,{P‘
serving as & Jisparsion medivm, followed by kuesding,
whetehy postiive slectrode mixture slorey was prepared. The
posttive electrode mixvee shury was applied to both sur-
faces of 8 positive electrede cwrrent codlecton, made of
sduvainiumy, haviag @ thickeess of 13 pou by a dostor Biade
PEQCESS. followed by drving, whereby positive elecirode
mistere avers 23 were fopned. In this operation, 3 positive
electrade corrent coblectnr-exposed portion 24 not covared
by the positive clecirode mixtare kvers 23 was se1 at @
position coreesponding o an ead portion of 8 complited
posiiive clectrode plate 23, The positive electrode minture
Tavers 33 wes comgressed with a rodler amd waee cut fo 3
predetermined size. Finadly. a posithve electonde tab 22 made
of sluminium was coneected W the positive electrode curs
went colector-exposed portion 24 whereby the positive
electrode plate 21 was prepared s shown in FKY 2

[Ba27]  (Propasation of Negaive Blectrode Active Mate-
rial)
[8028] A siblcon muterial vsed was silicon oxide having

the composion S0 feorresponding 1o the fomenie S0,
where %=1% 50 was heated In an inen gas aimosphere
cordaning 8 hvdrocarbon gas and particles of S0 were
surface-coated with carhon by o chemical vapor deposifion
{OVER process in such a manner that the lyedrocarbon gas
was pyrolyzed. The coating amount 0f carbon was 10% by
niags with respect fo !E e mans of SH0, Nexi, the 510 particles
coated with catbon was subjected fo @ disproponiicnation

reaction at 1.400° ( in an et gas aimwsphere such that a
fine 8i phase and SiQ, phase were formed 1o the SO
particles, followad by chassification o a pradetemined par
ticle size, whereby S0 used for a neaative electrode activ
meteral was oblained. S0 was mixed with graphiie su».h
that the comtent of SHY wis 5% by mass with respest w the
sum of the masses of graphite and S0, wherehy the negative
elecirode active material was prepared.

[#29]  (Prepamstion of Negstive Pleotaode Plate}
[H030]  Into water serviag as o disporsion mredivm, 87 pais

by mass of the pepative alectrode sofive material, 1.3 parts
by mass of carboxvmethyleclulose (CMCY serving as a
thickening agent, snd 1.5 parts by ;ass of stveeone-busdiene
rubber (SBR} serving as & binding agent were pui, followed
by Lm.ddmg\ wherehy negative electrode misture sturey was
prqmwd, The negative clectrode mivhie starey was apphied
o both surfaces of 3 negative electrode swrent collector,
madiz of eopper, aveg F8 g by a dootor blade
pocess, followed by deving, whereby nepative eloctrode
e lavers 33 were formed. In s oporation, segaiive
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eleipode cureent cotlecior-eaposed portions 3de and 348 oot
covered by the negative elecirode mix lavers 33 were set at
positions sorresponding o both ends of a completed negn-
fve electrode plate 31, The pegative electrode mixture
lavers 33 were comyprossed with 2 roller and were cuf o 3
predutermined size. Finally, negathve elecimde tabs 320 and
328 were connected o the negative electrode correrd col-
lector-exposed partions 3da and 345, respeciively, whepehy
the .ntfg;;i’i\-'e slectraade phste 31 was prepared as shown in
PIG. 3 The gegative electeade b 320 way focated on the
w 111»31:55. stact side of the pegmive electrode plate 31 and was
made of a cladding wmatenad haviog a wickel-copper two-
laver struciuee. The negative electrode tab 328 was locued
on fhe winding end side of the aepative slecirode platie 31
and was t  w cladding materiad having a nickel-coppers
micket three-laver structure,

{0033} (Preparation of Fleotrode Assembly)
{00321 The positive electrade plade 21 and negative elec-

trode plate 31 prepared ax deseribed above were wound with
aowepartor 1, composed of # polvettiviese mivroporous
miembrane, therebhotween using g core bar, followed by
removing the core bay, wherehy an dectrode assombly 14
having 3 hollow portion 18 was prepared

{6033]  (Preparation of Nonagoeous Electrolyte)
{8034%  Bdpelene carbonate (FO) and dlmetiel carbonate
(MO were mixed at & volume ratio of 30:78 (1 atm, 25°

- wherebhy 3 nossgueons solvest was prepaced. Lithium
hexalhuorophosphate (LIPY) serving as an slectrolvie salt
was dssobved i the nomwpeous 3¢ 31§ Concenination
of T meld., whereby o aonmpecns electrolyie wis prepared.

{00351 (Preparation of Nosagueous Blectrolyte Secondary
Baitery}

{80361 An upper insulating plate 12 and 2 lower fsplating
plate 13 were provided on fhe fop awd boftom, respectively,
of the dlectrode assembly 14, Next, the negative electiude
tab 32e, which way comectad 1o the whadiag stan side ofthe
m‘;__amc electrode plate 31, was bend in the central direction
of the electrode assembly 14, Thereatier, the gegative elec-
trodie tab 328 which was conminted 0 the winding end side
of the negative slectrode plata: 31, was bent 0 as w overlap
the neganve elecuode tab 32 ot the conter of the electrede
tihs{!ﬁlbi} 14 and the electrude asserably 14 was housed inan
uter cun 18, The negative ehectrode tabs 322 and 324 were
wilded tothe outer e IR by resistance webling using a paiy
of clectrades, In particelar, one of the elecirodes was
mserted 1m0 the hollew porbas 15, which corresponded to
d eove partion of the electrode assembly I4, o as 1o he
neated on the negative clectrode tab 322, the other electrode
wies applind to fhe center of 3 botten portion of the anter car
18, and o voliage was applied between the electrodes. This
allowed o comact betweens g pickel fuver of the negstive
electndis iab 32a and a nicke] layer of the negative electrode
tah 324 snd & contact betwean o nickel laver ‘of the negative
elevtnode tab 335 and the bottony portion of the anter can 18
to be welded. The positive electrode wb 22 was connecied
1 3 seading body 17, Alter the pomaguects electmlyie was
potred 1no the ower con 18, the sealing body 17 was fixed
0 o opening of the outer can 18 by swaging with ¢ gasket
16 fherchenhveen, whereby a nomajueons eleciolyie secomd-

ary battery 18 having » dismeter of 18 mm and a height of

&5 pus was prepared ae shown i FIGOL
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Iisperimen Example 2

[H3T] A poraguecns  eloctolvie  secondary  batrery
gecording fo Bxperiment Example 2 was prepared in spb-
stantially the seme menner os that ased in Experiment
Example 1 except fiv wing o Hthdne-sicked comp\‘)s‘ite
oxide represemted by LN . Coy o0 AL, 00 88 o positive
slectrode active watenal,

Fxpertment Bxample 3

[0438] A ponagnesas  dlectoolvie  secondary batkery
seeording o Expenimeond Bxample 3 was prepared in sub-
hf&lil.t&“)’ the same maaser as that used i Hapement
Exanple | except for wing @ iimim\mm]\vi COnHsIte
oxide represented by LiN 2 4§ & pasitive
slectrodie active raatesial,

Eperiment BExample 4

[8039] A nopagueous  clecivodyte secondury battery
asecording 0 Expenmend bxangde 4 was prepared to sub-
staptially the same manner as that wsed in Bxperiment
Faaraple 2 except that the coment of SHY was 4% by mass
weith respect 1o the som of the masses of graphite and 8

Experiment Example 3

[8040] A womagueous
according 1w b

electrolyvte  secondury  hatiery

petiment Hxampke 5 was prepared o sub-
staptially the same maaner as that wsed i Bxperiment
Fxaaple 2 except that the coment of SiG was 7% by pwass
with respect to the som of the masses of gaphite and S8

Haperiment BExample 6

[8641] A nonagueces  electrolyie  secondary hatiery
aeeording i Espenmend Exampde & was prepared io sub-
staptially the same manner as that wsed in Bxperiment
Exarnple 2 except that the content of 3310 was 10% by mass
weith respect to the som of the masses of graphite and S8

Fxperimes Bxample 7

[842] A moomgpeoss  electrolvie  secondary  battery
according 10 Lspeniaent Example 7 was propared i9 sub-
stdnndi}v thee same mauner as that wsed i Experioent
K xmnpﬁu 2 emcept for using pulyensstaliine silicon {81) with
an average pacticle dameter nedian diameter DAY o % um
instead of S0 coated with carbon.

xperiment Example 8

[D043] {"E’rcwmﬂ‘m oﬁ' Salicon-Crraphate {omposiie}
[H44]  In ¢ nitrogen stmosphere, monoerystaliine 8 pac-

fheles were put Jnts m u*)\’h;aphi]mlu)e serving as 2 sobveui
together with # bead sl and were wet-milled s0 28 0 have
af average particle dismeter (mediag divmeter D303 of .2
win, wherehy silicon-containing shery was prepase ph-
te paniictes and casbon pih’:h were wdded io the silicon-
womdaining sy, followed by mixing and carbontzing the
carbon pitch. The praduct was classified 5o as o have a
partivle dlameter o a predetermined range, followed by
adiding carbon piich. The cawrbon plich wis carboaized,
wharchy a sillcon-graphite composite iy which the § pac-
ftedes and the graphate pastichs weee bonrd with amorphons
carbon was propared. The comtent of sthicon n this compos-
e was 2005%, by mass
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{00457 A neasgueows oectrobyte  secomdary hattery
accoxding o Fypedment Bxamglde B was prepared in sub-
stantiafly the seme manner @5 that wsed ion Experiment
Famuple 2 except for nsing the silcon-geaphite composiie
prepaved as deseribed above instead of S#) coated with
curbon.

Experioent Example ¢

joide}  (Preparuion of Silicos-Lithiem Silicate Compas-
Ha}

{0047]  Inoan ioert gas atmosphere, S particles and Ihiom
sittcate (14,500, partoles were mixed al & mass rafio of

42:538 and the mixture was milled in a planetary ball mill.
The partivles milled in fhe fsert gas aimosphers were faken
ot and were then heai-ireated a8 600° C. for 4 hours inan
fnent gas simosphere. The hew-tremed panieles (hereinsfier
veferred o as the core particles) weee niHed and were mixed
with cond pitch, followed by heat pvatment @ 300 ¢, for 5
hours it an inert gas stwosphere, whereby a conduotive
faver of carbon was fbmed o the surface of each core
partivle. The vontest of owbos centained I the comductive
Taver was S% by mass with sespect to the sum of the maases
afihe core pdi”(i\‘h asd the eondnetive laver. Proally, the core
marBohes were classified, whereby a silicon-htlgum sihcate
compasite with an sverage particle diameter of 5 Jun was
ohtamed.

{80488 {Aashvsts of Silicon-Lithram Silicate Composite)
(0491 A cross section of thc sthivon-{ithinn silicate com-

was observed wu} wueting electron Mcroscops
1o As 2 result, the sverage dismeter of the $1 patticles
contained i the e.mn;m\m: was less then 1O . Purher-
vz, 1 was confionned thet the S partivles ware miformly
dispersed In w L4810, phw lﬂ an XRI pattern of the
stheon-Inbrum  silicae a  diffraction peak
taned to cach of S :md i wis observed, The fall
ane indices (111} of 14,830,
that was fhund at 209277 i the XRE patters was 12330 Je
the XRID pattern, no peak assigned to S10, was obsarved.
The vongent of S0, measured by SEN? iR ywas below the
fowwer it of detection.

s8] A nonagoeous hattery
according o Fxpedment Bxamgde 9 was prepaced in sub-
statiafly the ssme maoner 35 that wsed i Experiment
Fasmple 2 except for uwsing he silicon-lithiuem silicae
Contpesite 'psw;"p;m’d a5 described shove nstesd of S
coated with carbog.

width at Balf maximmn of the [

elecirolyte  secondary

Experiment Example 14

{051} A sopagueony  electolyie  secondary  batiory
secording to Experiment Example 10 was prepaced in sub-
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stantiafly the sume manner @3 that used do i‘\g‘w eriment
Example 1 excopt that the content of Si0 was 2% by mass
with respect {o e sum of the masses of graphite and 810,

Experiment Hssuple 11

[8052] A oonsguecss  elestrolvie  secondary  hatiery
according to Bxperiment Fxample 11 was prepared in sub-
stantislly the same mwenner as thet nsed o Experimesnt
Example 1 exoept i using & lddnwe-sicke] composite
oxide represeated by LN olo M 00 as @ positive
elevtoode active material.

Eaperiment BExample 12

[B053] A nosaquenus  electrolvte  secondary  battery
aeeording o BExperireent Exsvaple 12 was prepavast in sub-
stantintly the ssmwe manoer that used in Bxperiment
Example 1 except that 2 segative electrade tab 32 was not
connected i & pegatbve elechode onvrent collector-exposed
portion Jda.

[B54]  {Cacle Test)

[86S8])  The batery according fo wwh of Experiment
Examples | io 312 was charged with a constant corrent of
L3OO maA o a 25° O environment winid the voltage of the
bentery reached 4.2 V. Thereailer, the hatfery was charged
weith a constant voltage of 4.2V mtil the current reached A
AL Next, the hatteoy was discharged with a constant coreent
of 10 A uniil the batkery voltage reached 2.8 ¥ The charge-
dinvharge was repeated for T eycles.

[8036]  (Moeasurement of Cross-Secioma] Area of Hollow
Peortion w Bleowode Assembly}
[B37] A cross section of the baitery sewnliag o ewch of

Experiment Fasuples o 12 was phiotographed by N-ray
corpderized ovogeaphy {071 before and after o oyele s
the cross sectinn berog perpendioniar to the winding axis of
the alectrade assamhly 14, The cross-sectionad area of the
hallow portion 15 of the battery was messured from an
obtained photograph. The electrode assembly strain was
eslewdsted from ths: foHowing o.;uatwn using the onoss-
sectional area A1 of the hollow portion §5 h\.hm: the oyele
test and the cross- ‘imn{:i avea A2 of the hollow poriien 18
alier the cyele test:

strain {4 o L 33

oo
A
g
5
%
%
o
%
S
¥
%

[#038] Obtained resulis are smmmarized in Table 1
TAREE 1
Hostive elocirods Feppative ehecttode

Positive slextrade

N
active waterial

TR,

it it R 3 Sk
50 3 182
O ?
G 405 h 3

JIIRER
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TABLE L-oominuad

W

ative slestrods Elentmde

L et
SEmumeeial S

Nurmher  userhly
of fodes $

sy ey

2 I
3 %
s §
< bR

3 134
5 3
& LR

{80391 A s olear from Table I, Hxperiment Examnples i
o 10 exhibit reduced electrode assembly stradn 35 compared
1o Experinwent Bxamphs | is result shows thaa cobalt and
ahumimium mead o be con servents of eact lishiom-
nickel Cswmpmitg‘ oxide. The reason why the electrode
assenubly sfrain s redoced s not clewr bwt s probably
hevanse a positive ofecirode plate contuining 3 lithim-
cobalt composiie oxide containing cobalt 4od aluenieium as
a positive electnnke active nuserial exhibits the physical
effect of bulfering the defonmation of & negative electrode
doe o ohrge or discharge.
{8066}  Comparing results of Experiment Exsmples | to 3
shives that the incerease I nickel content of sach Hibiom-
nickel composiie oxide reduces the electrode assembly
st In particular, Bxperiment Example 3. 1o which the
vinked coatent of the Hhiomendchel composite oxide 13 91%
by mole, exhibits an electrode assembly sivain substaniially
egual W that of Exporinent Exmuple 12, 1 whieh o single
negative slectrode fab ondv is wsed. The reason For s 35 n
clear but is probably as follows, With the increase in content
of aickel, & NICkphase is Bkely o be Bamed oo the sudface
of 3 posifive electrode active material. The NiO phase affects
the ¢lecwonic condoctivity and fonie conductivity of »
Hthiememeke} mmpmm oxide. Therefone, the incresse
amount of sicked atfects the behavior of o negative electrode
1 the final stage ni charge or discharge eovaralled by the
hatfery volfage and aets to redues the defonmation of an
c\.}emmde msenmbly. Howewer, Mn o 2 positive electrode

avtive aterial soppresses the formatinn of NGO, Therelee
the clectrode assembly sirain of Experinent Example 11
probably inersased.

{80611 From the above results. the content of nickel in &

Bthrumenicke] compostie oxide 33 prefershly 808 by mole
o e and more prefesbly 88% by mole or mo,

f0062] Comparing results of Experiment Hxamples 3 to 6
shows that the increase i coptent of SHY inoreases the
clectrude assembly suatn. With the fncrease in content of
S8, which varies grestly 3 volume during charge sod
discharge, the lnerease of fhe electmde sssembly sirain
inevitable, However, even when the content of 8iQ2 is Tugh,
thie following eifect i exbibited: the effedt of reducing the
electrode assembly strain by sing 8 predetermined fithinm-
kel commpoeste oxdde for g siicon mntenad in @ negative

slectrodis active material as 4 positive electrode sctive
nuderial. Therefore, the upper it of the content of 8i(¥ is
uot pavBoutariy iimit@d argd the content of S10 18 preferably
20 by mass of less with respect o the sam of the masses
of graphite and the silicon material aod move preforably 10%
by mass or less. The bower it of the confent of SiG s abso
not particularly Basited. In order 10 obiain o hipgh-capachty
BORAYHCES electrofyte secondary battery, the comiont of S10
i preferably 4% by muass or more.

[8063] Experhuent T 9, in wikch silicon or
the composife confaiing siHoon ta-.«:aL exhibif anelecteode
assembly strain ‘sulmmmlly equal fo that of Bxperiment
Faxaraple 2, which SHO s nsed, b the case of using sihieon
aloge ar i the foom of a »:mmnmite as deseribed above, the
electrode assenahly steain s suppressed as i the case with
S,

[8664] The embodinmenis of the present nvention ave
forther descibhed with refirenne o the above experiment
resukis,

[8063] A lithinm-nickel composite oxide serving a a
positive electnode active mstecial peeds W onutmn vobalt md
almintum as constitpent elements. The nickel content of the
Bibtame-ndcked composite oxide is preferably 8 by mode
or ymore. Themefore, 3 lithinmesicke] composite oxtile
sceording to an embodiment of the present mvention can be
TP ted by the feramds L3 NGUo ALGL 0312
0.8=hl, Dep<.2, D003, and beesds ‘s.

[#066]  The resnlis of the experment examples show that
the sicked content of the Hthhume-nicke] compostie oxude is
mere preforably 8820 by mole or more. Therefore, o dithimg-
nickel cvmpw;ire oxide according o another mnhwdxmmt of
the present imvenfion can be represented by the formuds
£, M0, Co ALD, (Troas 1.3, (UB8shT, Oeetl 12, (d=0.05,
amd beeed=d )

[B067] In fhe abeve formules, 2. which reprosents the
contert of Li, i set within the above rage in consideration
of the fact that a varles during charpe and discharge. In
neasqueons  elecirolyie sdary batteries Immediately
after betng prepacad, 3 mpeforsble sadisfies 0.9%=u=s12
[H268]  In the present invention, a ighimu-sicked conpos-
He oxiede sy contain at least one slement selectad from the
wronp consisting of Fe, Cu, Mg, Ti ¥, Ce, and W instead of
agy of N4, To, and Al The wted content of these clemenis

el
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f prefembly fess than 1% by male with respect 1o the
unnther of modes of metal sloments, exchuding Hthiwn, in
ihe thomenickel composite oxide. This enables the safety
of  ponsguecns  electrolyte seeondary  battenies @ be
mproved. ncidentally, the shove formulas do not exclude
any impurity elemen inevitably contalned In the lithivme-
vivked composite oxides,
0897 A silicon materigd used may be silicon oxide.
Siticor ostde used is preferably sificon oxide represented by
the formeda 360 (0. 520l ) When % s less than 0.5, the
proportion of 31 in 3O, is large. Thorefore, the dilaation
and shrinkage of a negative slectrode active material duriag
charge aod di\hhdf pe are excessively large 1o reduce cvcle
cliarcieristios. When ® i 16 or mere, the ireversible
capacity of & negative ofechrode during initial charse and
discharge 1 faege and therefore the hallery capachy is
redhizced. Therefore, x i proferably 4.5 w less than 1.6,
{078} BiQ, has lower olectronic conductivity &s coume
il to geaphite, Therefore, the surface of SiG is predor-
ahly coated with cerbon as shown in the experiment
examples. The coating amowt of carbon is preferably 0.1%
by mass to % by mass with respect o 510, Howevan, it
is xot mecessarily  essertial that the surface of SHO_ s couted
with carbor, in th case where the surface of S, 18 not
coated with carhon, effects of the present wvention are
sufficiently exhibited.
{071} The sibicon musterial osend wmay b ailicon alote or 3
conypasite of silicon wd another muterial. Silicon used may
be any of micmerystalline siboon, podverystalhine silivon,
and amorphows silicon. Pobverystadline silicon with a grain
e of 60 nra or Teas and anmr;\l rwons silicon are preferable.
Using such sibeon reduces the eracking of particles during
charge and discharge o enhance ovcle characterisies. The
average particle dlameter (mediag dameter 13S0 of stlicow
s preferably 801 poi to 10 wm and moee prelowbly 0.1 um

i
fo 3 [cu}m;qum‘ for mbwmmg sibioon having such an
average paticle diameter inclode dey milling processes
wsing & jot mill or 2 bell will and wet milling processes nsiag
a bead xuil or 2 ball sl Sileonomay be alloved with at Jeast

one el element selected fone the group consisting of

nickel, copper, coball. chvomium, om, sibver, ttsnium,
mehvhdenam, and tmngsten.

{072 As o material thit Bons & commpostie together with
sificon, 8 materiad having the sffect of absorbing the signifi-
canl change movolaee of silicos due to charge or discharge
s e emhl_\; wsedd. Examples of such o matesal incinde
graphite and Hhiom silicate.

{0731 In a silicon-graphite composite, silicon particles
and graphite paniches wre preforably bownd to eacly other
with swwrphots carboa as shown n Experiment Exanple 8.
The geaphite particles used | be pariicl
syathetic peaplife aod nadoral
amorphous carhon sed to bind the silfcon particles and the
graphite paeieles together, a piich materisl, a tar oaterial,
and @ resin materisl can be wsed. B amples of " e resin
materkad inclode vinyd resios, cellulose resins, and phenol
wesins. These amorplons cachon prinisors cag be converted
tate smorphous carbon by heat treatment at X CL fo
L3007 U fa an toert gas sunosphere. o the case where the
iHeon particles and the graphite particles are boind fogether
with aimxorphous carbon, mmorphous carbon is included in
COMPONSLS of the silicon-graphite composite, The content
of silicon in the silicon-graphite compnsite 1s preferably
10% by ruass to S by mass.

of any of
\mmtc As 3 precumor of

6
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[a74] A silicon-lithinm sthioate composite prefirably has
a stenctive g which silicon psricles are dispersed in a2
lithivm silicate phase a5 shown in Exporiment mple ¢,
The surlbee of the siftong-tthimu silwate comp + well
as S0, may be costed with carbon. In this case, carbon s
an arbityary component agd i nol any component of the
silicon-lahiom silicaie composite. The costant of siBeon in
the silicon-Hthium asl fcaie composite is proferably 30% by
wass to 609 by mass

JO7R]  Incidenialhy, bi('}j mcroscopicathy has a strociure
in whicl 81 particles are dispersed in a malrix made of §10,
{§ s conoeivable thet the S0, sots o absorh the expaimnn
and contrection of Si during cherge and discharge.
m the case of wsng SJD 1:1 a mumc icdrod\. ads‘

(h

ARH AL e

[B076] LSl w hlch i formed by the reactinn of Sadd,
with i, cannot revers intercalie or deimescalate
Hithium, Therefore, the inevasible capacity due to the

foramtion of Li, 510, during the Rest charge is aconmanlated
A negative m‘rm\ds: contalndng 810 as 3 nepative elec-
trode active matenal. Howesar, antike Sit 3, Iehium sibicate
o net e sy chemdeal sesction m_«_izmizlaiing ITeVers.
tble capacity and theretore can whsoth the change in volume
of 81 during charge and hscharge withont reduciag the
mitial charge/discharee efficiency of the negative electrade.
a7 Lithhwn sibicate wsed 1w not Hedted 0 13,810,
shown in Baspedment & mmp]c o and may be Hihim silicale
represented by the fonnula L 22} Insn XRD
patten, the full width af hatf masionan of the diffraction
poath corresponding to the (111} plane of B silicate is
prefeeably (O3 or raore. This forther enhances the Bthium
jon condpetivity in particles of the sthicon-lithien silicate
compasite and the etfict of shsorbing the change b vohuue
of Bt
[0478]  Bxawples of graphile nsed as 2 negative clectrode
active matenal wehede nvghetio graphite and natueal graph-
fle, which may be used Aone o 15 combinativn. The surface
of graphite may be coated with catbon.
[B079] A separator wsed may be o ndoreporess membrane
migde of a polvelefin such as pobveibvlene (PEY or 2 poly-
propyiene (FP). The microporows menbrane may be ased in
the form of 8 stngle layer or a gack of bvo or more ayers.
In @ Jayered separator composed of Two of maore layvers, 3tis
preferuble that an ntenmedian laver ts made of polvethylens
{PEY having a low melting point and & surface {zver s made
of polypropyleae (P having excellont oxidation resistanoe
The separainr may confain noranic parficles sach as a]u-
micum oxide {ALOL L dimdumn oxide (TR, and silicon
oxide (303 The morganic particles may be supported 1n
ator or may be apphied o & surizee of the separator
fogether with o binding agent. An aramid resin @y be
sipphcd o o sirtace of the separaioe
JHISB] A nosagueons »>I¢¢£m§yte used  may he one
ubtained by dissolving a Hihtum salt serving as an electro-
fvte salt in a nesagueous solvent. A nonagueous slectrolyie
confaining a gelled pobvmer instead of or together with the
nunAquents sokvent can be used.
[H81]  The noneguecus sobvent used may he any of eyelic
warbimetes, Jinenr carbonates, ovelis carboxylates, and near
nim\vl,u_\ which are pmfe rably used in combination.
E xamples of the cyolic carbometes tnchude etlydlene carbon-
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Ch
Puorine can b wed. Bxamp

infly substituted with
of the linesr carbonates

e TR o

inchude dimethyl carbonate (OMO) ethel metind carbonute

(EMC), diethyl carbonade (DEO), and methyl propyl car
bonate (MPC) Examples of the eyvolic sarbocvlates inclnde
vhutvrolactone &-BLy wnd *; ~vaderolsctone (p-V)

Exmmples of the Haear carboxylates nchuade methy] pival ate,
ethy! pivalate, methyl isnhmymte, and me\‘h}rl PEpINEE,
{0082]  Examples oft & .
LICF S0, L 31\ (‘1 -SO \, LN

: ' ‘xmm mlu\c L. s}“h is
psrnuihnh prch_.mhie }Eh ¢ ~nwnsz\&=mn of LiPF, in the
anmmgueots clestrolyte is prefembly 0.3 moliL o 2.0 moliL.
LaPE, may be mixed with another B salt such as 1 LIRE,.
{f!OhS} fn cach ¢ axperinent exanple, the nonagquenus eleg-
rokyie sccondacy batlery, wl 5 oyimdrical, bas besn

exemiplified. In the case of u\m;: a prismatic BOTHGUECRS
clecimbvie secondary batiery, ts of the present vention

ane equaily exhibissd. That i‘sf & bottomed aylimiicsl ower
cant according to the present nvention includes cvlindrical
oy cans and posmeatic oster cans.

INDUSTRIAL APPLICABILITY

{80841 Accovking o the present nveniion, 8 QOnagoReous
o}u:ts‘vivt s-ecmzdnw E ey haviag excellent ouipud char-

i o8 cmti be pro-
.1p-‘r'is.al“hi}~' of the present

ided, hx.n‘ion‘ Lhe md\ixim
inveniion s signifion,

BEFERENCE SIG

[B883] 18 Noasqueons electrolyte secomdary hattery

{86 11 Separatur

[B987] 12 tipper inswduiiog plate

[0688] 13 Lower insulating plate

[B689] 14 Hleotrode assambls

[ga9a] 15 Hoblow portion

{9091 18 Gaskat

[B992] 17 Sealing bedy

[#693] 18 Outer can

[a994] 21 Ik glectrode plate

[B093] 22 Positive electrode tab

[a8s] 13 Positive elecirode ndxture lavers

[H097] 24 Postiive chectonde current collector-exposed
poviions

| 949%] ’W Negative electrode plate

{8699 33¢, 324 Negaive dcd icler tab

[N 33 Mepative clectrode muxiure layers

{93} e 345 Negative lectrode current collectoe-

exposed portion
1. A sonagquects electrolyvie secondary hattery comprising
a postive clectrode plate chudicg @ p\’wiiik‘“ electomde
current collector and g positive electrode mixture faver,
forraad therem, corgaining @ pmhm: plectrade active mate-
rial: a negative electiode pl de fncluding a negative electrode
current colfector and a negative olevirode miniure laver,

B
=

=

-
e
b2
ot
=
0

formed thereon, containing & fh:g tive clectnode active mate-
rial @ separaton # Bonaguecs elecirolyie; an outer can; and
# sealing body,
wherein the positive electrade plate aad the negative
eiectmda plate are wound with the separator imml-se-
oveest

i pows nu electrde active mutieris] contaias 3 Bthiuwm-

nickel composite axide;

the hthiume-nicke] mmm’wim e i represented by the

formals L2 N8, 00 AL, (a2, 0.8gh<d, = 0.3,
Deide) 08, and b+\.+u l},

the pegative clectrode sotive mederiad comalas graphite

amd & silicon matertaly

the negattve slectrode plate wlndes nepative elevticide

current collector-exposed posticns, imsted af botl ends
thereof in s hmgitudinal divection, not coverad
BRgative clecrode mistue day : arid

the negattve glecivrode ouwrrent collector-exposed portions

are each compected 16 & negative electrode tab,

2. The nonagoenus o mtmh'ie secotdany batiery
ing to claim 1, wherein the Iithium-nickel anpO\
t represented by the fivends 13 N, Co
0.88=hd, O ﬂi (003, and brosd=1).

3, The nensquevus slectiolyte seoondary batiesy accosd-
mg o clame 1, wherein the lihiom- nirifci cnmpwiic nxicie
i5 represented by the formuda 13

ix‘:zm one element selocted from the s.mup wu

.M, T Ze Ce, and W) O<a] 20 0827
0 \d\t} (15 DeesBB01: and bictdbes 1)4

4. The nonaguenus electrohvie secondarny battery ace
ing to claim 1, wherein the lahiomenickel composife oxide
ts represented by the fwmuds LM Co ALM O, (M is &
feast one slement gelecled from the group consisting of Fe,
Cr, Mg, T, Zr, Ce, and W: Ol 2; OR8=bad) 0ol
Pl 08, Gt 0 and beosdee=ty

A The nonaquenus electrohde secondary battery accord-
g o claim 1, wherein the siticon material & reprosented by
the formuda S0, {5163,

6. The ,ﬂnnnqm\sm clectrolvie secondery battery aceord-
g fo olim 1, wherein the silicon material is 3 composite in
which silicon particles snd graphite particles wre bound w
each other with amorphous carbon,

7. The nouaguecas slecteolvie seoondary batfery aoiond-
g to elatm 1, whereln the silicon anaterial is 2 compasite in
which stlicon particles sre disperssed in o Hithium silcate
phase represenied by the hemula £4,, 813, (O

8. The nonaqueons electrolvie secondary batfery &
ftag Gy clane 5, wheretn the coofent of the silicos material is
A% by mass tre 209 by mass with respect to the sum of the
masses of the graphite aad the silivon meaerisl.

9. The nonsquenus electrobyte secondary battery accord-
inyg o any one of claim 6, wheren the content of the silicon
wisterial is 4% by reass fo 20% by mass with respect fo fhe
st of the nasses of the graphite and the sihicon megerial.

T The BORAJUEOUS ciet;;mh't“ secoadary batlery aceard-
ing fo any one of elaim 7, wherein the content of the sibicon
material is 4% by mass to 20% by mass with rospect to the
sty of the wasses of the waphiie and e silicon arwedal.

* * b * B
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25 July 2023 (25-07-2023})
LAVERY, DE BILLY, LLP

Cipo@LAVERY.CA

Application No. : 3,164,572

PCT No. : CN2020087515

Qwner : NINGDE AMPEREX TECHNOQLOGY LIMITED

Title : ELECTROCHEMICAL APPARATUS AND ELECTRONIC
APPARATUS CONTAINING THE ELECTROCHEMICAL
APPARATUS

Classification : HO1M 1070587 {2010.01)

Your File No. : G18013-00002-EKS

Examiner : Chris Bowen

YOU ARE HEREBY NOTIFIED OF A REQUISITION BY THE EXAMINER IN ACCORDANCE
WITH BUBSECTION 86(2) OF THE PATENT RULES. IN ORDER TO AVOID ABANDONMENT
UNDER PARAGRAPH 73(1)(a) OF THE PATENT ACT, AWRITTEN REPLY MUST BE
RECEIVED WITHIN FOUR {4) MONTHS AFTER THE ABOVE DATE.

This application has been examined taking into account the:

Description, pages 1 - 28, as originally filed;
Ciaims, 1~ 10, as originally filed; and
Drawings, pages 1/5 - 5/5, as originally filed.

This application has been examined taking into account applicant’s correspondence received in
this office on 12 July 2022 (12-07-2022).

The examiner has identified the following defects in the application:

Claims 1-10 do not comply with section 28.3 of the Pafent Act. In the present case claims 1-10
are identical to the claim set that was examingd in the international Preliminary Report on
Patentability (iIPRP), which concluded that claims 1-10 {ack an inventive step as reguired under
PCT Article 33(3). The prior art cited in the IPRP and the detailed reasons supporting a lack of
inventive step have been considered and are found 1o be relevant and persuasive with respect
to obviocusness and section 28.3 of the Patent Act. Claims 1-10 encompass subject-matter that,
in ight of the teachings of the cited prior art, does not require any degree of invention and would
have been pbvious. Claims 1-10 therefore da not comply with section 28.3 of the Patent Act.

Claim 1 is indefinite and does not comply with subsection 27{4) of the Pafent Act.
+ (Claim 1 defines "a distance between a central position of the negative tab and either end
of the negative active material layer in a long axis direction is a first length”. Since there
is anly one first length this stalement implies that the tab is arranged in the middle of the

5, rus Viciosla « Placs
SO Vichoria Stregt « Plase
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Gathweau (Gudbeg KIANE - wwwopkelognsa {‘ '}ﬁri dé
Gatineay, Oumbec BIANCE o wwwg .o.' Fututuc! i ¢ &
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3,164,572 2

long length of the negative active material. If the tab is not centered on the long fength,
as shown in figures 4 and 5, then the applicant should define that g first length as the
shortest distance between a central position of the tab and either end of the negative
active material laver in a long axis direction.

« Clabm defines "G is a weight percentage of the silicon-based matarial” but does not
define of what weight percentage is measured against: the negative electrode, the
negative active material, the electrochemical apparatus or some other feature.

« i Gis a “weight percentage” then at a maximum of G=70%, the right hand side of the
inequality becomes (0.6 X 70 = 42} and the inequality of formula 1: 082D 2 (08 X 8} is
false. The applicant could use “weight fraction” as in 0.7 to make the inequality true.

The description does not comply with section 58 of the Patent Rules. Paragraphs 10-12 of the
description teach that figures 1-3 form part of the prior art and are not part of the alleged
invention. To avoid confusing the reader, the figures should be labelled as prior art.

in view of the foreqaing defecls, the applicant is requisitioned, under subsection 88(2) of the
Patent Rules, to amend the application in order to comply with the Pafent Act and the Patent
Rules or to provide arguments as to why the application does comply.

Under section 102 of the Patent Rules, any amendment made in response to this requisition
musi be accompanied by a siatement explaining the purpose of the amendment and identifying
the differences between the new page and the replaced page.

Chris Bowen
Patent Examiner
519 634 8429

As per CIPO Client Service Standards, a response 10 a telephone enquiry or voice mail should
be provided by the end of the next business day. In the event that afternpls to reach the
gxaminer are unsuccessful, the examiner's Section Head, Terry Diduch, can be reached at 819-
538-8451.

For general inquiries: 1-886-897-19386 or for more options see
hiplewww e go caleid/site/sipointamet-intermetopic nsffenag/vwrf 00086 himl.

CIPQ values your feedback and invites you to complele a short and anonymous ongoing survey
on patent examination products and services. You can access the survey at the following link:
hitps /Morm simplesurvey.comil’s aspx?s=81e23402-0627-4868-3230-ab5c81818d 1.

64572 _TTEdoom
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i respond 1o the information contained in the Bxaminatinn Search Report,

Application No. 3,184,572

Search Report Date

2023-06-28

ELECTROCHEMICAL APPARATUS AND ELECTRONIC APPARATUS

Title CONTAINING THE ELECTROCHEMICAL APPARATUS

Examiner Christopher Bowean Search Conducted? No
No search was conducted for the following reasons :

- Search deferred - see repaort for reasoning {lack of unity, excluded subject matter N/A
8ic.)

- Ralied on previous search results (CIPO andior by Foreign Office; Yeas

Family Member

File Wrapper Reviewed

Status of Prosecution

WO 2021/217423 2023-06-28 Completed
EP 4142012 2023-08.28 Not Started
U8 2022/022384% 2023-08-28 Not Started

N Sgarch Conducted

S Sesroh Ravord - Warsion 18
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ABSTRALCT

An energy storage device hwlades: s dlectvode assembly;

amd 2 container or housiy

# the electrods asseombdy, whereln

X

an electrolyie salption Bllng opendng om which electrabvie

sodulion s w0 be filled into fhe oowainer @ fonnad in g
posttion of a wall portion of the container aad Facinyg @ tab

pariien of the elecirede
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ERGY STORAGE

HNICAL FiELD

{6001} The present invention refaies 10 an energy storage
device including an ehectrode assombly snd a comainer for
houging the clectrode sssembly.

BACKGROUND ARYT

{002]  Conventionally, there Is & known structe inwhich
ag electrodvie solption ililmg opening o which electrolyte
sofution is o be fiHed o o conwiner & provided 0 &
wordainer i au energy stovage device incloding an clectrode
assembiy and the container for howsing the electrode assem-
bly. For example, Paent Document 1 discloses 4 hattery
tnchudiug a battery container for honsing 3 power generating
element, 3 Iid body for sealing an opening portion of the
battere contmany, and an clectrolyvie sobution Sling Ommn;
which is formed in the Kd body and from which eleci
sohution is to be flled. {n this battery, v pusm\ @ d\\trmk‘
lewd of he power genewting elomwnt s weldad o the
condatner and the electrobvie sohution (lling opening pro-
vidhsd to the container s sealed with a positive elecirede
terminal. In other wonds, the posttive electrode ferminst also
performs a fusction of sealing the slectrolvie solution filing
opening.

PRIOR ART DOCUMENT

Patent Docunent

093] Paient Document 1 IP-A-2003-317703
SUAVMARY GF THE INVIENTION
Problems fo be Sobved by the {pvention
{04} An electrade sssembly of an enerpy storage device
has o stmctune formed by tag positive clecirades and

negative electeodes with pammrx sandwiched therebe-
tween, for examphe. From a viewpoin of preventing entry of
forcign matters saeh oy metsl pleces b she electrode
assembly, an end portion of the electrode assotpbly I8
preforably closed as folly as possible. On the other hand,

herwesier, #1s senessary W canse the electrolvie salntion
filled info the contatner from the electrolyie solution Glting
opeting to efliciently penetrte active mmaterbd ayers of the
positive electeodes, aottve msterial fovers of the pegative
electrade, and the separsiors in the electrode asserably,
espectivety.

{OR]  Ta view of the sbove conventions! problem, 1 s an
abject of the present Juvendion 1o provile wl energy storge
device which inclndes an slectrodee sssembdy ad 3 confatney
for housing the electrude assendly and in which electroivie
sodution filled from an < @ solation filling opemiog
fornied in the confiner can »:ftiumiiv pepetrate the slec-

trode asseably.

Means for Solving the Problens

{006} To schieve the shove object, acoording to an acpect
of the preserd ipvention, there is provided an energy storge
device nohding an cectrede sssembly and @ container for
honsing the electrode assembly, wherein an elecirolyte solu-
e filling opemog ooy which electrolvie sohaion is w be

Feb, 7, 2019

filled foto the container & ooned noa position of @ wall
portion of the container aud folug a b poion of the
electrode asseanbly.

7] Wah this strecture, bocanse the fab portion exists in
the position facing the electrolvie solotion filing oposing,

the electrolyte soluion which has boen filled from the
elevirolyie solption filliag epening umediately reaches the
b portion. The tab portieon is a portion formed by hoyering
portions of 3 substrate of an elecirode {3 postiive elevtiule
or & negative dlectrode) sud not conted with active material
(active material uncosted podions) and a porion of the twh
porlion t§ _;mnt‘d A condnetive member such ax 8 coreat
collector. Therefore, the clectrolyte solution filled from the
alectrolyte solution Rlllng epening arranged at e position
facing the fab portion goes down the tab portion and
efficiently penetiates the clectrode assexably (more specifi-

clects
cally, active material lvers of the positive electrodie snd the
negative olectrode and separstors in the electrode assembly .
[B088]  Moveover, atag end portion of the electendi assem-
by other than the twb portion, end edges of the separatons
may be hent, ora SIRCTLIe By he djxpoxc d, tor example, 10
iake medsires agmost endry of fooelge aaiters. In other
waorgds, 10 the enerngy storage device seoording to the aspest,
the electrodyte sohution van. yeflic eafly penetrate fhe electrode
avsenhly and the entry of the forcign matiers e the
electrode assembly can be suppressed.

(0089 The energy storage device avoonliag 1o sspect
of the prosent avention mey fiwther nelude the cument
eothector di\‘p"&it‘d in the container and electacally o
nected to the tah porticn sad an sudating member disposed
batween the current collector and the wall portion of the
container, wherein a fdwpongh hole may b fomed B &
position of the tosplating member and between the elestro-
Iyt sohation filltog opesiag asd the tab portion.

[B019] Wik this sirocture, the insulating member for
electrically insufeting the current collector and the wall
portion formeed with the electeolvte solution ling openiag
froan each other can be disposed o such 2 manner 85 ot o
obatriet & Jow of the electmlyvie solution filled frow fhe
elecinolyte schation [llng opening. In other words, the
electrolyte solution filkng opening is disposed in ihe posi-
o facing the b ponion and derebwe the nwulatiog
member {or insulating the correns collector electrically con-
secied o the b ponien snd the wall pories frem each
other may be diq‘sn'«;‘d i such a position as o overlap the
lectrolyte salation Gling opeoimg when seen io o direttion
i which the electolyle solution & filled in some cases. (5
this case, by Hwming the theough bole in the position of the
tsuleting member between the elecvirolyvte selution Biling
opendng and the b portion, B Is possible to cause the
electrolyte solution filled from the elecimlyie solution filling
opeging to reach the b portion fwoogh the throngh bole
[0t} Moreover, the enengy storage device gccording o
an aspeet of the present invention msy Rurther fochude g
pacer disposed hetween an end portion of the electrade
assermbly provided with the tab portion and the wall portion
of the container, wherein the spasy may have g opeaing
portion thronel which the tab portion 18 inserted.

[9012] With this struciuee, whike dmpmm& the spacer
having fonctions of restrictiog 3 posifica of the electende
assembly, preveming a short cirouit beiween the clecirode
ansembly and the condontive mewher, aud suppressing the
entry of the forelgn matiers o the clectrode assambly
botween the end portion of the electude gssembly provided

'3
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