DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 16013887 Document Date: 06/20/2018

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 eDAN using the Supplemental Content
tab, or via the SCORE web page.

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

Form Revision Date: August 26, 2013
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Doc Code: PA..

Document Description: Power of Attormey
PTO/AIA/B2A (07-13)

Approved for use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

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

Application Number Not Yet Assigned
Filing Date Concurrently Herewith
First Named Inventor Jianjian Yi

Title

SEPARATOR AND ENERGY STORAGE DEVICE

Art Unit N/A

Examiner Name Not Yet Assigned

Attorney Docket Number DEHE-1806-USPT

SIGNATURE of Applicant or Patent Practitioner

Signature [Charles Hol Date (Optional) May 30, 2018
Name Registration
Charles Ho Number 51,807

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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

D *Total of 1 forms are submitted.

{DEHE-1806-USPT/007383505v1}
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Doc Code: PA..
Document Description: Power of Attorney
PTO/AIA/S2B (07-13)
Approved for use threcugh 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the P aperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it displays a valid OMB control aumber

POWER OF ATTORNEY BY APPLICANT

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

Application Number Filing Date

Not Yet Assigned Concurrently Herewith

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)
1 hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s),
and to transact all business in the United States Patent and Trademark Office connected therewith for the application
referenced in the attached transmittal letter (form PTO/AIA/82A) or identified above: 152866

OR

i hereby appoint Practitioner(s) named in the alached list {form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United Stales Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmiltal letter (form PTO/AIA/B2A) or identified above. {Note: Complete form PTO/AIA/B2C.)

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

The address associated with the above-mentioned Customer Number
OR
(___I The address associated with Customer Number:

OR

Firmor
Individual Name

Address

City | state | [ zip |
Country
Telephone E Email l

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

Ningde Amperex Technology Limited

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

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

Person Who Otherwise Shows Sufficient Proprietary interest {e.g., a petition under 37 CFR 1.46(b)(2) was granted in
the application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersignad (whese fitle is supplied below) is authorized to act an behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature Ch{ U{ N CI)P f}ﬁ/ Date (Opticnal)

Name ChiLin Cheng
Title nanApay

NOTE: Signature - This form must'be si’gned by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and cerifications. If more than one applicant, use multiple forms.

{DEHE-1805-USPT/00783500v1}
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: SEPARATOR AND ENERGY STORAGE DEVICE
First Named Inventor/Applicant Name: Jianjian Yi

Filer: Charles S. Ho

Attorney Docket Number: DEHE-1806-USPT

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-s'l'g(t:)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 32944477

Application Number: 16013887

International Application Number:

Confirmation Number: 3106
Title of Invention: SEPARATOR AND ENERGY STORAGE DEVICE
First Named Inventor/Applicant Name: Jianjian Yi
Customer Number: 152866
Filer: Charles S. Ho

Filer Authorized By:

Attorney Docket Number: DEHE-1806-USPT
Receipt Date: 20-JUN-2018
Filing Date:
Time Stamp: 21:36:32
Application Type: Utility under 35 USC 111{a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1720

RAM confirmation Number 062118INTEFSW21432400

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 o . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
1255563
- Application_Data_Sheet_Fillab 9
1 Application Data Sheet e PDF.PDF no
88ce5f525a2918c3adc59f9f06361790dcc09|
Warnings:
Information:
3339366
2 Oath or Declaration filed Executed_DEC.pdf no 12
339b8de574c34d9a55b163b14178001a21!
9cba2
Warnings:
Information:
475665
3 Spec.pdf yes 30
23da5177f9153d7ed9b8cd 526c5bd29¢504a)
ac0b2
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 24
Claims 25 27
Abstract 28 28
Drawings-only black and white line drawings 29 30
Warnings:
Information:
65776
4 Power of Attorney Executed_POA.pdf no 2
5fa534fa25132d24fe17d2478a8f2aecd 39d
157a
Warnings:
Information:
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34550

5 Fee Worksheet (SB06) fee-info.pdf no 2

891d1dcfa43e575d62e8b60729ff6aech7es

Warnings:

Information:

Total Files Size (in bytes){ 5170920

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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PTOAIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

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

Attorney Docket Number | DEHE-1806-USPT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEPARATOR AND ENERGY STORAGE DEVICE

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

R
Inventor ‘1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ E| Ilianjian ‘ Ifi | E|
Residence Information (Select One) US Residency ¢ Non US Residency Active US Military Service

City ‘l\lingde, Fujian |‘Country of Residence | ‘FN |

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town, Jiaocheng Zone
Address 2
City ‘ [Ningde, Fujian | state/Province ‘ |
Postal Code | |352100 | Countryi ‘ ’CN
Inventor 12
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
‘ E| P(inzhi ‘ IZhang | E|
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |Ningde Fujian | Country of Residence En ]

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town, Jiaocheng Zone

Address 2

City ‘ [Ningde, Fujian | state/Province ‘ |
Postal Code | |352100 | Countryi ‘ )CN

Remove
Inventor L‘l

Legal Name

EFS Web 2.2.13
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PTOAIA/14 (02-18)

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

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

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

Attorney Docket Number | DEHE-1806-USPT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEPARATOR AND ENERGY STORAGE DEVICE

Prefix| Given Name Middle Name Family Name Suffix
‘ E| IZengbin ‘ INei | E|
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City ‘Flingde, Fujian I‘Country of Residence | ‘EN I

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town, Jiaocheng Zone

Address 2

City ‘ [Ningde, Fujian | state/Province ‘ |
Postal Code | [p52100 | Countryi ‘ )CN

Remove
Inventor \4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

‘ E' P(inghua ‘ Irao | E'
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City ‘Ningde, Fujian |‘Country of Residence | ‘FN |

Mailing Address of Inventor:

Address 1 No. 1 Xingang Road, Zhangwan Town, Jiaocheng Zone

Address 2

City ‘ [Ningde, Fujian | state/Province ‘ |
Postal Code | |352100 | Countryi ‘ ’CN

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

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number 52866

Email Address | [ Add Email ] [Remove Email

EFS Web 2.2.13
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PTOAIA/14 (02-18)

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

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

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

Attorney Docket Number | DEHE-1806-USPT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEPARATOR AND ENERGY STORAGE DEVICE

Application Information:

Title of the Invention SEPARATOR AND ENERGY STORAGE DEVICE

Attorney Docket Number| DEHE-1806-USPT Small Entity Status Claimed [ ]

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

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

ish. Ihere y request that the attached application not be published under
Request Not to Publish. |hereb hat th hed appl be published und
] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

Representative Information:

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

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

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

Customer Number I152866

EFS Web 2.2.13
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PTOAIA/14 (02-18)

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

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

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

L Attorney Docket Number | DEHE-1806-USPT
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEPARATOR AND ENERGY STORAGE DEVICE

Domestic Benefit/National Stage Information:

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

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

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

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

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)
p01810321779.5 En po18-04-11
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

This application (1} claims priority to or the benefit of an application filed before March 18, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 186, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13
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PTOAIA/14 (02-18)

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

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

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

Attorney Docket Number | DEHE-1806-USPT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEPARATOR AND ENERGY STORAGE DEVICE

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(.

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

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

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

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

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

EFS Web 2.2.13
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PTOAIA/14 (02-18)

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

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

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

Attorney Docket Number | DEHE-1806-USPT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEPARATOR AND ENERGY STORAGE DEVICE

Applicant Information:

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

Applicant 1

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

identified in this section.

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

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

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

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Ningde Amperex Technology Limited

Mailing Address Information For Applicant:

Address 1 0. 1 Xingang Road, Zhangwan Town, Jiaocheng Zone

Address 2

City ingde, Fujian State/Province

Countr)f | IDN Postal Code 352100
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2.2.13
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PTOAIA/14 (02-18)

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

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

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

Attorney Docket Number | DEHE-1806-USPT

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEPARATOR AND ENERGY STORAGE DEVICE

Assignee (1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

- | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City | State/Province
Countryi | I Postal Code
Phone Number Fax Number
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

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

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

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

Signature [/Charles Ho/ Date (YYYY-MM-DD)| [2018-06-20
First Name ICharIes Last Name ‘ P—Io Registration Number 1,807
Additional Signature may be generated within this form by selecting the Add button.

EFS Web 2.2.13
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PTOAIA/14 (02-18)

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

U.S. Patent and Trademark Office; U.S. BEPARTMENT OF COMMERCE

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

Attorney Docket Number | DEHE-1806-USPT

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | SEPARATOR AND ENERGY STORAGE DEVICE

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

EFS Web 2.2.13
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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) fumishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

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

1

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by G5A as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other 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.5.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandened 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 viclation or potential violaticn of law or regulation.

EFS Web 2.2.13
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This caollection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is
required to obtain or retain a benefit by the public which is to fils (and by the USPTO to process) an
pplication. Confidentiglity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection
is estimated o take 1 minute to complete, Including gathering, preparing, and submitling the
completed application form to the USPTO. Time will vary depending upon the individual cass. Any
cormnments on the armnount of time you require to complete this form and/or suggestions for reducing

this burden, should be sent {0 the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commaerce, P.C. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.C. Box 1450,
Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-3199 and setect option 2.

Privacy Act Statement
The Privacy Act of 1974 (P.L. 93-5878) raquires that you be given certain information in connection
with your subrmission of the attachad form related to = patent application or patent. Accordingly,
pursuant to the requiremenis 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 ths information solicited s voluniary;
and {3} the principal purpose for which the information is usad by the U.S. Patent and Trademark
Office is to process andior examine your submission relatad to a patent application or patent. if you do
not furnish the requested inforration, the UL.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of procesdings or
abandonment of the application or expiration of the patent.

"he information provi ryou in this form will be subject to the following routing uses
The information provided by } tto th Howi {

1. The informaticn on this form will be treated confidentially to the extent allowed under the
Fraedom of Information Act (8 U.S.C. 852) and the Privasy Act (5 U.8.C 552a). Records from
this system of records may be disclosed io the Depariment of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence o a court, magistrate, or administrative tribunal, including disclosures to
cpposing counsel in the course of seitiemant negotiations.

3. Arecord in this system of racords may be discicsed, as a routine use, to a Member of
Caongress submitting a request involving an individual, 1o whom the recerd periains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may bs disclosed, as a routine use, to a contractor of the
Agercy having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1874, as
amended, pursuant to 3 U.S8.C. 552a(m).

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

8. A record in this sysiem of records may be disclosed, as a roufine use, to ancther faderal
agancy for purposes of National Security review (35 U.G.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.8.C. 218(c)).

. Acrecerd from this system of records may e disciosed, as g routine use, to the Administrator,

General Services, or hisfher designes, during an inspection of records conductad by GSA as

part of that agency's responsibility to recommend improvements in records management

practices and programs, under authority of 44 U.8.C. 2904 and 2808. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any othar relevant (e, GSA or Commerce} directive. Such disclosure shall not
ba 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,8.C. 122(b} or issuance of a patent

3

o)
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pursuant to 35 U.8.C. 151, Further, a record may be disclosad, 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 proceadings were terminated and which application is
referenced by sither a published application, an application open to public inspection or an
issued patant.

. A rscord from this system of records may be disclosed, as a routine useg, to a Federal, State,
or loeal law enforcement agency, if the USPTO becomes aware of a viclation or potential
viclation of law or regulation
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This collection of information is required by 35 U.S8.C. 115 and 37 CFR 1.83. The information is
required to obtain or retain a benefil by the public which is fo file {and by the USPTO {o process) an
application. Confidentiality is governed by 35 U.8.C, 122 and 37 CFR 1.11 and 1.14. This collection
is estimated fo take 1 minute {o complets, including gathering, preparing, and submitling the
completed application form to the USPTQO. Time will vary depending upon the individual case. Any
comments on the amount of ime vou reqguire 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 14580,

Alexandria, VA 2231314548,
if you nsed assisiance in completing the form, cail 1-800-PTO-8182 and select oplion 2.

Privacy Act Siatement
The Privacy Act of 1874 (P.L. 83-578) requiras that you be given ceriain information in connection
with your submission of the attached form related to a patent spplication or patent. Accardingly,
pursuant o the requirements of the Act, please be advised that {1) the general authority for the
collection of this inforrnation is 35 U.8.C. 2(b)}(2Y; (2) furnishing of the information solicited is voluntary;
and {3) the principal purpose for which the information is usad by the U.S. Patent and Trademark
Office is to process and/or examineg your submission related to a patent application or patent. if you do
not fumnish the regquested information, the U.S. Patent and Trademark Office may not be able to
process andfor 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 {o the following routine uses

1. The information on this form will be treated confidentizlly to the exient allowed under the
Freedom of Information Act (5 U.8.C. 852) and tha Privacy Act (5 U.B.C 552a). Records from
this system of records may be disclosed to the Department of Jusiice {o determine whether
disclosurs of these records is required by the Freedom of Irformation Act.

2, A record from this system of records may be disclosed, as a routine use, in the course of
prasanting evidence (o a court, magisirate, or administrative tribunal, including disclosures to
apposing counsel in the course of seftlerment negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, 1o a Member of
Congress submiiting a request involving an individuat, to whom the record pertains, when the
individual has requested assisiance from the Member with respect {o the subject matier of the
record,

4. Arecord iy this sysiem of records may be disclosad, as a rouline use, to a contracior of the
Agency having nesd for the information in order {o perform a contract. Recipisnis of
information shall be requirad {o comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 UL.3.C. 582a(m).

&, A record related to an International Application filed under the Patent Cooperation Treaty in
this sysiem of records may be disclosad, as a routine uze, {o the Internations! Bureau of the
World Intellectusl Property Urganization, pursuant to the Patent Cooperation Traatly.

8. Arecord in this system of records may be disclosed, as a routine use, to ancther federal
agency for purpeses of National Securily review (35 U.B.C. 181) and for review pursuant {o
the Atomic Energy Act (42 LL.S.C. 218{c)).

7. & record from this systemn of records may be disciosed, as a rouline use, to the Administrator,
General Sarvices, or his/her designee, during an inspection of records conducted by G8A as
part of that agency's responsibility to recommend improvemants in records management
practices and programs, under authority of 44 UL.8.C. 2804 and 2206. Such disclosure shall
ke made in accordance with the G8A regulations governing inspection of records for this
purpnses, and any other relevant { Le., G5A or Commerce} directive. Such disclosure shall not
be usad to make deferminations about individuals.

8. Arecord from this systam of records may be disclosed, as a routine use, {o the public after
either publication of the application pursuant to 35 LU.8.C. 122{b} or issuance of a patent
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pursuant to 35 U.8.C. 151, Further, 3 record may be disclosed, subject to the Iimitations of 37
CFR 1.14, as a routing use, to the public if the record was filed In an application which
became abandonad or in which the procsedings were {erminated and which application is
referenced by either a published application, an application open to public inspection oran

issued patent.
9. A record from this system of records may be disclosed, as a routine use, {o a Federal, Siate,

or lacal law enforcement agency, if the USPTO becomes aware of a viclation or potential
viclation of law or regulation
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This collection of information s required by 35 U.S.C. 115 and 37 CFR 1.83. 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. Confidentialily is govermned by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection
is estimated 1o take 1 minute fo 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 1o complete this form and/or suggestions for reducing
this burden, should be sent to the Chief information Cfficer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.C. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1480,
Alexandria, VA 22313-1450.

If you nesd assistance in cornpleting the form, call 1-800-FPT0O-31989 and salect option 2.

Privacy Act Statement
The Privacy Act of 1874 (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, pleass be advised that: (1) the general authority for the
coilection of this information is 35 U.8.C. 2{(b}{(Z}; (2) furnishing of the information solicited is voluniary;
and {3) the principal purpess for which the information is used by the U 8. Patent and Trademar!
Office is to process and/or examine your submission related to a patent application or patent. i you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able {o
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

-

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

1. The information on this form will be {reated confidentially to the extent allowead under the
Freadom of information Act (5 U.8.C. 552) and the Privacy Act (5 U.8.C 552a). Racords from
this systern of records may be discicsed to the Departmeant of Justice to determine whether

disciosure of these records is required by the Freedom of information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence o a court, magisirate, or administrative tribunal, including discloswres to
opposing counsel in the course of setilement negotiations.

3. Arecord in this system of records may be disclosad, as a routine use, to a Member of
Congress submitling a request involving an individual, to whom the record periains, when the
individual has requestad assistance from the Mamber with respect to the sublect matier of the
record.

4, Arscord in this sysiem of records may be disclosed, as a rouline use, to a contractor of the
Agency having nead for the information in ordar {o parform a contract. Recipients of
information sheall be required to comply with the reguirements of the Privacy Act of 1974, as
amended, pursuant o 5 U.8.C. 852a{m).

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

&. Arecord in this system of records may be disclosed, as a routine use, fo ancther federal
agency for purposes of National Security review (35 U.5.C. 181) and for review pursuant fo
the Atomic Energy Act (42 U.8.C. 218{c}}.

. Arecerd from this system of records may be disclosed, as a routine use, to the Administrator,

Ganeral Services, or hisfher designee, during an inspection of records conducted by G8A as

part of that agency's responsibility to recommend improvamants in records management

practices and programs, under authority of 44 U.B8.C. 2804 and 2906, Such disclosure shall
be made in accordance with the GBA regulations goverming inspection of records for this
nurposs, and any other relevant { L.e,, GSA or Commerce) directive. Such disclosure shall not
ve used to make determinations about individuals,

A record from this system of records may be disciosed, 8s a routine use, 1o the public after

sither publication of the application pursuant to 38 U.8.C. 122(b) or issuance of a patent

[l

-

o
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8.

pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application whic

became abandoned or in which the proceedings were terminated and which application is
raferencead by either a published appilication, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, {0 a Federal, Stale,
or local law enforcement agency, if the USPTO becomes aware of a viclation or potential
vioiation of faw or regulation
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This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.83. The information is
required to obtain or retain a benefit by the public which is to file (and by the USPTOC {o process) an
application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection
is estimated to take 1 minute to complete, including gathering, preparing, and submiiting the
completed application form to the USFTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to comp lete this form and/or suggestions for eruaiﬁq
this burden, should be sent fo the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1480. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.

if you need assistance in complating the form, call 1-800-PT0-8199 and select option 2.

Privacy Act Statement

The rivacy Act of 1874 (P.L. 83-579) requires that you be given certain information in conneclion

with your submission of th«s attached form related to a patent application or patent. Accordingly,

purst ant to the requiremesnts of the Aci, please be advised that: (1) the general authorily for the
oile

ction of this information is 35 U.S.C. 2(b){(2); {2} furnishing of the information solicited is voluntary,;

[ole

and 3 the principal purpose for which the inforrnation is used by the U.S. Patent and Trademark

O*’fr: is to process and/or examine your submission related to a patent application or patent. if you do
&

f nish the requested information, the U.S. Patent and Trademark Office may not be able to
process amhr examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

e

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

1. The information on this form will be treated confidentially to ths extent allowad under the
Freedom of information Act (5 U.S.C. 552} and the Privacy Act (8 U.5.C 552a). Records from
this system of records may be disciosed fo the Departrnent of Justice io determine whether
disclosure of these records | s requi ired by thcz “raedom of information Act.

2. Arecord from this system of records may be disclosed, as a rouline dee, in the course of
pvresenting evidence to a court, magistrate, or adminisirative tribunal, including disciosures to
opposing counsel in the course of settiernent negotiations.

3. Arecord in this systam of records may be disclosed, as a routine uss, {o 2 Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respact to the subact matter of the
racord.

4. Arecord in this system of records may be disclosed, as a routine use, {0 3 contractor of the
Agency having need for the information in order to pe«r"or’r a psntrad Recipients of
information shall be required to comply with the reguiraments of the Privacy Act of 1874, as
amended, pursuant to 5 U.8.C. 552a(m).

. Arecord refated 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 Buraau of the
World Inteliectual Property Orgamzat.m pursuant fo the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review {35 U.8.C. 181) and for review pursuant to
the Alomic Energy Act (42 U.S.C. 218{c}).

. Arecord from this system of records may be disciosed, as a routine uss, to the Administrator,
Gensral Services, or hisfher 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.8.C. 2804 and 2806. Such disciosurs shal
be made in accordance with the GSA reguiations govemning inspection of records for this
purpose, and any other relevant (L.e., G8A or Commerce) directive. Such disclosure shall not
be used to make determinations sbout individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
aither publication of the application pursuant to 35 U.S.C. 122{b) or issuancs of a patent
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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 pubiic If the record was filed in an application which
became abandoned or in which the procesdings ware terminated and which application is
referenced by sithar a published application, an application open to public inspection or an
issuad patent.

. A record from this system of records may bs disclosed, as a routine use, to a Federal, State,
or local taw enforcement agency, if the USPTO becomes aware of a viclation or potential
violation of law or reguiation
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SEPARATOR AND ENERGY STORAGE DEVICE

CROSS REFERENCES TO RELATED APPLICATIONS

[001] This application claims the benefit of Chinese Patent Application No.
201810321779.5 filed on April 11, 2018. The entire contents of the above application

are hereby incorporated by reference in their entirety.

FIELD OF THE APPLICATION

[002] The application relates to the field of energy storage devices, and in particular,

to a separator and an energy storage device.

BACKGROUND OF THE APPLICATION

[003] Non-aqueous secondary batteries, particularly lithium-ion batteries, are
widely used in portable electronic devices such as notebook computers, digital cameras,
camcorders, and cellphones, due to their high energy density and good
rate performance. In recent years, the application of lithium-ion batteries as the power
supply for electrical vehicles, is also promoting the development of lithium-ion battery
technology. In the cycle process of the lithium-ion battery, with the progress of
charging and discharging, there will be a gap between the electrode and the separator,
resulting in a reduction of the cycle capacity of the lithium-ion battery and thereby
having an influence on its service life. Therefore, there is an urgent need for a technical
solution to solve the problem of the gap between the separator and the electrode so as to

improve the service life of the lithium-ion battery.

SUMMARY OF THE APPLICATION

[004] A separator and an energy storage device are provided according to the present
application. With the separator provided by the application, not only the problem of the
gap between the separator and the electrode can be solved, but also excellent adhesive
force between the separator and the electrode can be maintained; moreover, the rate

performance and cycle performance of the energy storage device can be improved due
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to the pore structures maintained in the separator of the application.

[005] A separator is provided according to an example of the present application.
The separator comprises: a porous substrate; and a porous layer arranged on a surface
of the porous substrate, wherein the porous layer comprises inorganic particles and a
binder, and a ratio of Dv90 of the inorganic particles to the thickness of the porous layer
is in a range of 0.3 to 3.0. The Dv90 of the inorganic particles refers to a particle size
which reaches 90% the cumulative volume from the side of small particle size in the

granularity distribution on a volume basis.

[006] In the above-described separator, the porous layer has a thickness of 0.2 pum to

10 um.

[007] In the above-described separator, the porous layer has pores formed by the

binder, and the inorganic particles are distributed in the pores.

[008] In the above-described separator, the pores have an average pore size of 0.3

um to 20 pm.

[009] In the above-described separator, the volume ratio of the inorganic particles to

the binder is in a range from 0.2 to 3.0.

[0010] In the above-described separator, the porous layer has a porosity of 20% to
90%.

[0011] In the above-described separator, the inorganic particles are one or more
selected from the group consisting of alumina, silica, magnesia, titanium oxide,
hafnium dioxide, tin oxide, zirconia, cerium dioxide, nickel oxide, zinc oxide, calcium
oxide, boehmite, aluminum hydroxide, magnesium hydroxide, calcium hydroxide, and

barium sulfate.

[0012] In the above-described separator, the binder is one or more selected from the
group consisting of polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene
copolymer, polyamide, polyacrylonitrile, polyacrylate, polyacrylic acid, polyacrylates,
sodium carboxymethylcellulose, polyvinylpyrrolidone, polyvinyl ether, polymethyl

methacrylate, polytetrafluoroethylene and polyhexafluoropropylene.

[0013] An energy storage device is further provided according to the present

application, which comprises the above-described separator.

[0014] In the above-described energy storage device, the energy storage device is a
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lithium-ion battery.

[0015] A method for preparing a separator is further provided according to the present

application, the method comprising the steps of:

[0016] mixing inorganic particles with a binder to generate a mixture, and adding a
first solvent into the mixture and stirring the mixture with the first solvent to obtain an
uniform coating solution; coating the uniform coating solution onto a surface of a
porous substrate to form a wet film; immersing the wet film into a coagulating solution
for phase transformation; and drying the phase-transformed wet film to obtain the

separator.

[0017] In the above-described method, the solid content in the coating solution is in a

range of 7% to 25%.

[0018] In the above-described method, the coagulating solution comprises a second
solvent and a third solvent, and the second solvent has a mass percentage of 20% to

60%.

[0019] In the above-described method, the first solvent is one or more independently
selected from the group consisting of N-methylpyrrolidone (NMP), dimethylacetamide
(DMAC) and dimethylformamide (DMF).

[0020] In the above-described method, the porous substrate comprises a polymer film,
a multilayer polymer film, or a non-woven fabric formed of any one or more of the
following polymers: polyethylene, polypropylene, polyethylene terephthalate,
polyphthaloyl diamine, polybutylene terephthalate, polyester, polyacetal, polyamide,
polyimide, polyetheretherketone , polyaryletherketone, polyetherimide, polyamide
imide, polybenzimidazole, polyethersulfone, polyphenylene oxide, cycloolefin

copolymer, polyphenylene sulfide, and polyethylene naphthalene.

[0021] In the above-described method, the polyethylene is at least one component
selected from the group consisting of high density polyethylene, low density

polyethylene, and ultrahigh molecular weight polyethylene.

[0022] In the above-described method, the second solvent is one or more
independently selected from the group consisting of N-methylpyrrolidone,
dimethylacetamide and dimethylformamide, and the third solvent is one or more

selected from the group consisting of deionized water, ethanol, propanol, acetone,
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dimethyl carbonate and diethyl carbonate.

[0023] An excellent adhesion exists between the separator and the electrode
according to the present application, thus ensuring that the energy storage device has
good safety performance. Moreover, the porous layer is arranged on a surface of the
separator, and the inorganic particles contained in the pores in the porous layer can
serve to support the pores, and therefore the pores can be well protected from being
destroyed. As such, the probability of pore blockage due to compression and swelling
in the separator is reduced, the separator would exhibit high ionic conductivity, and the
rate performance and cycle performance of the energy storage device are greatly

improved.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

[0024] Figure 1 is an electronic microscope image (3000 times magnification) of
pores of the lower surface of the porous layer (i.e., the surface of the porous layer that is

away from the porous substrate) in example 3;

[0025] Figure 2 is an electronic microscope image (10,000 times magnification) of

the cross section of the porous layer in the thickness direction in example 3;

[0026] Figure 3 is an electronic microscope image (3000 times magnification) of
pores of the lower surface of the porous layer (i.e., the surface of the porous layer that is

away from the porous substrate) in comparative example 2; and

[0027] Figure 4 is an electronic microscope image (10,000 times magnification) of
the cross section of the porous layer in the thickness direction in comparative example

2.

DETAILED DESCRIPTION OF THE PREFERRED EXAMPLES

[0028] Exemplary examples will be described in details. While these exemplary
examples may be implemented in various forms, the applicationshould not be
construed as limited to the examples of the application set forth herein. Rather, these
examples are provided with the purpose of making the disclosure of the application
thorough and complete and fully conveying the scope of the application to those skilled

in the art.
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[0029] A separator and a preparation method thereof as well as an energy storage

device according to the present application will be described in details hereinafter.

[0030] In a first aspect of the application, the separator comprises a porous substrate
and a porous layer. The porous layer is arranged on a surface of the porous substrate.
Specifically, the porous layer is arranged on one surface of the porous substrate, or the
porous layer is arranged on both surfaces of the porous substrate, or the porous layer is
arranged on part of the surface of the porous substrate. The porous substrate comprises
a polymer film, a multilayer polymer film, or a non-woven fabric formed of any one or
more of the following polymers: polyethylene, polypropylene, polyethylene
terephthalate, polyphthaloyl diamine, polybutylene terephthalate, polyester, polyacetal,
polyamide, polyimide, polyetheretherketone, polyaryletherketone, polyetherimide,
polyamide imide, polybenzimidazole, polyethersulfone, polyphenylene oxide,
cycloolefin copolymer, polyphenylene sulfide, and polyethylene naphthalene. The
above-mentioned polyethylene is at least one component selected from the group
consisting of high density polyethylene, low density polyethylene, and ultrahigh

molecular weight polyethylene.

[0031] In an example of the application, the porous layer arranged on the porous
substrate comprises a binder and inorganic particles. The porous layer has pores formed
by the binder, and the pores at least comprises a part of the inorganic particles. A ratio
of Dv90 of the inorganic particles to the thickness of the porous layer is in a range from
0.3 to 3.0. The Dv90 of the inorganic particles refers to a particle size which reaches 90%
the cumulative volume from the side of small particle size in the granularity distribution
on a volume basis. The binder is one or more selected from the group consisting of
polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene copolymer,
polyamide, polyacrylonitrile, polyacrylate, polyacrylic acid, polyacrylates, sodium
carboxymethylcellulose,  polyvinylpyrrolidone, polyvinyl ether, polymethyl
methacrylate, polytetrafluoroethylene and polyhexafluoropropylene. The binder can
provide a sufficient binding interface for the electrode, thus ensuring a high adhesive
force between the separator and the electrode, and enabling the energy storage device

(such as a lithium-ion battery) to have a high safety performance.

[0032] The pores in the porous layer allow the separator to have good electrolyte
diffusion and absorption capabilities, improving the ionic conductivity of the separator,

and thereby improving the rate performance of the energy storage device (such as a
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lithinm-ion battery). The average pore size of the porous layer is not less than 0.3 pum,
which makes the separator have good electrolyte diffusion and absorption capabilities,
improves the ionic conductivity of the separator, reduces the polarization reaction, and
thus can improve the rate performance of the energy storage device (such as a

lithium-ion battery). The porous layer may have a porosity of 20% to 90%.

[0033] The inorganic particles distributed in the pores of the porous layer provide a
good mechanical support for the porous layer, preventing the porous layer from
compressing and collapsing during processing the energy storage device (such as a
lithium-ion battery), and preventing the porous layer from being compressed and
destroyed. Inorganic particles refer to a class of inorganicmaterials obtained from
natural or synthetic compounds through the process of shaping and high-temperature
sintering or the like. The inorganic particles are one or more selected {from the group
consisting of alumina, silica, magnesia, titanium oxide, hafnium dioxide, tin oxide,
zirconia, cerium dioxide, nickel oxide, zinc oxide, calcium oxide, boehmite, aluminum
hydroxide, magnesium hydroxide, calcium hydroxide, and barium sulfate. The
inorganic particles may contain polar functional groups such as a hydroxyl group. The
surface of the inorganic particles containing polar functional groups can be more easily
combined with the non-solvent (third solvent) in the coagulating solution in the
preparation process, which facilitates the diffusion of the non-solvent (third solvent)
into the porous layer along the surface of the inorganic particles so that larger pores are
formed in the vicinity of the inorganic particles, and the rate performance of the energy
storage device (such as a lithium-ion battery) is thereby improved. The non-solvent

(third solvent) in the coagulating solution will be described below.

[0034] In an example of the present application, the volume ratio of the inorganic
particles to the binder in the porous layer is in a range from 0.2 to 3.0. An exchange
between the first solvent in the coating solution and the third solvent in the coagulating
solution can be increased by increasing the volume ratio of the inorganic particles to the
binder, and the porosity of the porous layer is increased; conversely, if the volume ratio
of the inorganic particles to the binder is reduced, the porosity of the porous layer will
be decreased. If the volume ratio of the inorganic particles to the binder is too low, the
average pore size of the porous layer will be decreased, and the porosity of the porous
layer will be decreased; moreover, if the content of inorganic particles is decreased, the

mechanical strength and heat resistance of the porous layer is decreased. If the volume
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ratio of the inorganic particles to the binder is too high, the adhesive force of the porous
layer will be reduced, and the porous layer is easily detached from the surface of the
porous substrate, resulting in deterioration of the safety performance of the energy

storage device (such as a lithium-ion battery).

[0035] The porous layer has a thickness of 0.2 ym to 10 pm. If the thickness of the
porous layer is too high, the gas permeability of the porous layer will be deteriorated,
and the rate performance of the energy storage device (such as a lithium-ion battery)
will be decreased. If the thickness of the porous layer is too low, the adhesive force of
the porous layer will be reduced, a gap will easily occur between the separator and the
electrode, and the hardness of the energy storage device (such as a lithium-ion battery)
will be decreased, resulting in deterioration of the safety performance of the energy

storage device (such as a lithium-ion battery).

[0036] In addition, in an example of the present application, pores having a larger
average pore size can be obtained by controlling the ratio of Dv90 of the inorganic
particles to the thickness of the porous layer. In the electrolyte environment, after the
binder (such as polyvinylidene fluoride) in the porous layer swells, more through-holes
can be retained, which avoids swelling and pore blockage, ensures a channel for ion
transportation, reduces polarization reactions, and improves the rate performance of the
energy storage device (such as a lithium-ion battery). The Dv90 of the inorganic
particles refers to a particle size which reaches 90% the cumulative volume from the

side of small particle size in the granularity distribution on a volume basis.

[0037] In some examples of the present application, the ratio of the Dv90 of the
inorganic particles to the thickness of the porous layer is in a range from 0.4 to 1.5. By
increasing the ratio of Dv90 of the inorganic particles to the thickness of the porous
layer, the mechanical strength of the porous layer is increased, and the porous layer is
prevented from undergoing pore blockage due to compression in the preparation or
cycle process of the energy storage device (such as a lithium-ion battery), thereby
increasing the rate performance of the energy storage device (such as a lithinum-ion
battery). Conversely, the mechanical properties of the porous layer may be reduced by
reducing the ratio of Dv90 of inorganic particles to the thickness of the porous layer,
leading to pore blockage of the porous layer due to compression in the preparation and
cycle processes of the energy storage device (such as a lithium-ion battery), and the rate

performance of the energy storage device (such as a lithium-ion battery) is reduced. In
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addition, if the ratio of the Dv90 of the inorganic particles to the thickness of the porous
layer is too high, the pore size distribution of the porous layer tends to be non-uniform,
resulting in a non-uniform surface of the porous layer, which further makes the porous
layer easy to detach from the surface of the porous substrate and forms defects in the
energy storage device (such as a lithium-ion battery). Moreover, if the ratio of Dv90 of
the inorganic particles to the thickness of the porous layer is too high, the adhesive
force of the porous layer is reduced, affecting the safety performance of the energy
storage device (such as a lithium-ion battery). If the ratio of Dv90 of the inorganic
particles to the thickness of the porous layer is too low, the inorganic particles cannot be
effectively exposed on the surface of the porous layer, which does not facilitate an
exchange between the first solvent in the coating solution and the third solvent in the
coagulating solution in the preparation of the porous layer, therefore cannot enhance

diffusion, and is not advantageous for the development of the pores.

[0038] The method for preparing the separator according to the present application is
described below. Firstly, the inorganic particles are mixed with the binder, and then the
first solvent is added into the mixture and the mixture is stirred to obtain a uniform
coating solution, wherein the binder dissolves in the first solvent. The first solvent is
one or more selected from the group consisting of N-methylpyrrolidone (NMP),
dimethylacetamide (DMAC) and dimethylformamide (DMF). The porous layer formed
using N-methylpyrrolidone (NMP) has the largest average pore size and the highest
porosity; the porous layer formed using dimethylformamide (DMF) has the smallest
average pore size and the lowest porosity; and the porous layer formed using
dimethylacetamide (DMAC) has an average pore size and a porosity between those of
the porous layer formed using N-methylpyrrolidone (NMP) and the porous layer
formed using dimethylformamide (DMF). The temperature of the coating solution may
be in a range from 15 degrees Celsius to 30 degrees Celsius. The solid content of the
coating solution may be in a range from 7% to 25%. Within this range, if the solid
content of the coating solution is increased, the viscosity of the coating solution is
increased, the exchange rate between the third solvent in the coagulating solution and
the first solvent in the coating solution becomes lower, and the average pore size and
porosity of the formed porous layer are reduced; conversely, if the solid content of the
coating solution is reduced, the average pore size and porosity of the porous layer are

increased. However, if the solid content of the coating solution is too high and exceeds
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this range, the gas permeability of the porous layer does not meet the requirements and
cannot satisfy the use for an energy storage device (such as a lithium-ion battery). If the
solid content of the coating solution is too low, which is below this range, the strength
of the porous layer is decreased, and it is difficult to form a film on the surface of the

porous substrate.

[0039] Next, the coating solution is uniformly coated on the surface of the porous
substrate to form a wet film. The coating method of the coating solution is dip coating.

Meanwhile, any other suitable coating process may also be used.

[0040] Thereafter, the porous substrate with the wet film is immersed into a
coagulating solution for phase transformation, wherein the coagulating solution may
include a second solvent and a third solvent, and the second solvent and the third
solvent are soluble with each other. The second solvent is one or more selected from the
group consisting of N-methylpyrrolidone (NMP), dimethylacetamide (DMAC) and
dimethylformamide (DMF), and the third solvent is one or more selected from the
group consisting of deionized water, ethanol, propanol, acetone, dimethyl carbonate,
and diethyl carbonate. The mass percentage of the second solvent in the coagulating
solution may be in a range from 20% to 60%. The average pore size and porosity of the
porous layer can be increased by decreasing the content of the second solvent in the
coagulating solution. However, if the content of the second solvent is too low, a dense
surface film may be formed on the surface of the porous layer that is away from the
porous substrate, resulting in deterioration of the gas permeability of the porous layer. If
the content of the second solvent is too high, complete pores cannot be formed, or the
formed porous layer has a very low average pore size. The temperature of the
coagulating solution may be in a range from 15 degrees Celsius to 30 degrees Celsius.

The period for phase transformation may be in a range from 10s to 90s.

[0041] Finally, after the completion of the phase transformation, the wet film is dried
to obtain a separator, wherein a porous layer is arranged on the surface of the porous
substrate, and inorganic particles are distributed in the pores of the porous layer. The
drying temperature may be in a range from 60 degrees Celsius to 70 degrees Celsius,

and the drying period may be in a range from 10 minutes to 40 minutes.

[0042] According to some examples of the present application, a porous layer is

prepared based on a phase transformation (i.e., non-solvent induced phase separation,
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NIPS) principle, wherein the first solvent in the coating solution is an organic solvent,
and the binder (such as PVDF) can be dissolved in the first solvent. The coagulating
solution contains a third solvent (deionized water), and the binder is insoluble in the
third solvent (deionized water). Therefore, after the coating solution is coated on the
porous substrate and then immersed into the coagulating solution, the first solvent in
the coating solution is extracted into the third solvent (deionized water) in the
coagulating solution, and the binder in the coating solution is solidified and precipitate

to form a porous layer.

[0043] An energy storage device including the above-described separator is further
provided according to the present application, such as a lithium-ion battery. In the
application, the lithium-ion battery is only an illustrative example of the energy storage
device, and the energy storage device may also comprise other suitable devices. The
lithium-ion battery further comprises a positive electrode, a negative electrode, and an
electrolyte, and the separator of the present application is placed between the positive
electrode and the negative electrode. The positive current collector may be aluminum

foil or nickel foil, and the negative current collector may be copper foil or nickel foil.

[0044] In the lithium-ion battery described above, the positive electrode comprises a
positive electrode material capable of intercalation and deintercalation of lithium (L1)
(hereinafter sometimes referred to as "positive electrode material capable of
intercalation/deintercalation of lithium (Li)"). Examples of the positive electrode
material capable of intercalation/deintercalation of lithium (Li) may include one or
more of lithium cobaltate, lithium nickel cobalt manganate, lithium nickel cobalt
aluminate, lithium manganate, lithium iron manganese phosphate, lithium vanadium
phosphate, lithium vanadium oxide phosphate, lithium iron phosphate, lithium titanate,

and lithium-rich manganese-based materials.

[0045] In the above-mentioned positive electrode material, the chemical formula of
lithium cobaltate may be expressed as LixCo,M1,O».c, wherein M1 represents at least
one selected from the group consisting of nickel (Ni), manganese (Mn), magnesium
(Mg), aluminum (Al), boron (B), titanium (Ti), vanadium (V), chromium (Cr), ferrum
(Fe), copper (Cu), zinc (Zn), molybdenum (Mo), tin (Sn), calcium (Ca), strontium (Sr),
tungsten (W), yttrium (Y), lanthanum (La), zirconium (Zr), and silicon (Si), and the
values of x, a, b, and c are respectively within the following ranges: 0.8<x<1.2, 0.8<a<l1,

0<b=<0.2, -0.1<c=<0.2.
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[0046] In the above-mentioned positive electrode material, the chemical formula of
lithium nickel cobalt manganate or lithium nickel cobalt aluminate may be expressed as
Li,NigM2.02¢, wherein M2 represents at least one selected from the group consisting
of cobalt (Co), manganese (Mn), magnesium (Mg), aluminum (Al) , boron (B),
titanium (Ti), vanadium (V), chromium (Cr), ferrum (Fe), copper (Cu), zinc (Zn),
molybdenum (Mo), tin (Sn), calcium (Ca), yttrium (Sr), tungsten (W), zirconium (Zr),
and silicon (Si), and the values of y, d, e, and f are respectively within the following

ranges: 0.8<y<1.2, 0.3<d<0.98, 0.02<e<0.7, -0.1<f<0.2.

[0047] In the above-mentioned positive electrode material , the chemical formula of
lithium manganate is expressed as Li,Mn>_ ;M3,04.,, wherein M3 represents at least one
selected from the group consisting of cobalt (Co), nickel (Ni), magnesium (Mg),
aluminum (Al), boron (B), titanium (Ti), vanadium (V), chromium (Cr), ferrum (Fe),
copper (Cu), zinc (Zn), molybdenum (Mo), tin (Sn), calcium (Ca), strontium (Sr), and
tungsten (W), and the values of z, g and h are respectively within the following ranges:

0.8<z<1.2, 0<g<1.0, and —0.2<h<0.2.

[0048] The negative electrode comprises a negative electrode material capable of
intercalation and deintercalation of lithium (Li) (hereinafter, sometimes referred to as
"negative electrode material capable of intercalation/deintercalation of lithium (Li)").
Examples of the negative electrode material capable of intercalation/deintercalation of
lithium (Li) may include a carbon material, a metal compound, an oxide, a sulfide, a
nitride of lithium such as LiN3, lithium metal, a metal which formed an alloy with

lithium, and a polymer material.

[0049] Examples of carbon materials may include low graphitized carbon, easily
graphitized carbon, artificial graphite, natural graphite, mesocarbon microbeads, soft
carbon, hard carbon, pyrolytic carbon, coke, glassy carbon, organic polymer compound
sintered body, carbon fiber and active carbon. Coke may include pitch coke, needle
coke, and petroleum coke. The organic polymer compound sintered body refers to
materials obtained by calcining and carbonizing a polymer material such as a phenol
plastic or a furan resin at a suitable temperature and, and some of these materials are
classified into low graphitized carbon or easily graphitized carbon. Examples of

polymeric materials may include polyacetylene and polypyrrole.

[0050] Among these negative electrode materials capable of
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intercalation/deintercalation of lithium (Li), further, materials whose charge and
discharge voltages are close to the charge and discharge voltages of lithium metal are
selected. This is because of the fact that the lower the charge and discharge voltages of
the negative electrode material are, the more easily the battery can have a higher energy
density. The carbon material can be selected as the negative electrode material, since
the crystal structure of the carbon material has only small changes during charging and
discharging. Therefore, good cycle characteristics and high charge and discharge
capacities can be obtained. In particular, graphite can be selected, since it can provide a

high electrochemical equivalent and energy density.

[0051] In addition, the  negative  electrode  material  capable of
intercalation/deintercalation of lithium (Li) may include elemental lithium metal, metal
elements and semi-metal elements capable of forming an alloy together with lithium
(Li), alloys and compounds including such elements, etc. In particular, they are used
together with the carbon material, since good cycle characteristics and high energy
density can be obtained in this case. In addition to alloys comprising two or more metal
elements, alloys used herein further include alloys comprising one or more metal
elements and one or more semi-metal elements. The alloys may be in the following
forms of solid solutions, eutectic crystals (eutectic mixtures), intermetallic compounds,

and mixtures thereof.

[0052] Examples of metal elements and semi-metal elements may include tin (Sn),
lead (Pb), aluminum (Al), indium (In), silicon (Si), zinc (Zn), antimony (Sb), bismuth
(Bi), cadmium (Cd), magnesium (Mg), boron (B), gallium (Ga), germanium (Ge),
arsenic (As), silver (Ag), zirconium (Zr), yttrium (Y), and hafnium (Hf). Examples of
the above-described alloys and compounds may include a material expressed as a
chemical formula: MagMbli, and a material expressed as a chemical formula:
Ma,Mc,Md.. In these chemical formulas, Ma represents at least one of metal elements
and semi-metal elements capable of forming alloys with lithium, Mb represents at least
one of these metal elements and semi-metal elements other than lithium and Ma, Mc
represents at least one of the non-metal elements, Md represents at least one of these
metal elements and semi-metal elements other than Ma, and s, t, u, p, q, and r satisfy

>0, 20, v>0, p>0, g>0, and >0, respectively.

[0053] In addition, an inorganic compound that does not include lithium (Li) may be

used in the negative electrode, such as MnQO,, V,0s, V¢Oi3, NiS, and MoS.
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[0054] The lithium-ion battery described above further comprises an electrolyte,
which may be one or more of a gel electrolyte, a solid electrolyte, and an electrolyte.

The electrolyte comprises a lithium salt and a non-aqueous solvent.

[0055] The lithium salt is one or more selected from the group consisting of LiPF,
LiBF4, LiAsFs LiClO4, LiB(CgHs)s, LiCH3S50;3;, LiCF3SO;, LiN(SO2CFs),,
LiC(SO:CF3)s, LiSiFs, LiBOB, and lithium difluoborate. For example, LiPFg is used as
a lithium salt, since it can provide high ionic conductivity and improve cycle

performance.

[0056] The non-aqueous solvent may be a carbonate compound, a carboxylic acid

ester compound, an ether compound, other organic solvents or combinations thereof.

[0057] The carbonate compound may be a chain carbonate compound, a cyclic

carbonate compound, a fluorinated carbonate compound or combinations thereof.

[0058] Examples of chain carbonate compounds include diethyl carbonate (DEC),
dimethyl carbonate (DMC), dipropyl carbonate (DPC), methylpropyl carbonate (MPC),
ethyl propyl carbonate (EPC), methyl ethyl carbonate (MEC) and combinations thereof.
Examples of the cyclic carbonate compounds include ethylene carbonate (EC),
propylene carbonate (PC), butylene carbonate (BC), vinyl ethylene carbonate (VEC),
and combinations thereof. Examples of the fluorocarbonate compound include
fluoroethylene carbonate (FEC), 1,2-difluoroethylene carbonate, 1,1-difluoroethylene
carbonate, 1,1,2-trifluoroethylene carbonate, 1,1,2,2-tetrafluoroethylene carbonate,
1-fluoro-2-methylethyl carbonate, 1-fluoro-1-methyl-ethylene carbonate,
1,2-difluoro-1-methylethylene carbonate, 1,1,2-trifluoro-2-methylethyl carbonate,

trifluoromethyl ethylene carbonate, and combinations thereof.

[0059] Examples of carboxylic acid ester compounds include methyl acetate, ethyl
acetate, n-propyl acetate, tert-butyl acetate, methyl propionate, ethyl propionate,
v-butyrolactone, decanolactone, valerolactone, mevalonolactone, caprolactone, methyl

formate, and combinations thereof.

[0060] Examples of ether compounds include dibutyl ether, tetracthylene glycol
dimethyl ether, diethylene glycol dimethyl ether, 1,2-dimethoxyethane,
1,2-diethoxyethane, ethoxy methoxy ethane, 2-methyltetrahydrofuran, tetrahydrofuran,

and combinations thereof.

[0061] Examples of other organic solvents include dimethyl sulfoxide, 1,2-dioxolane,
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sulfolane, methyl sulfolane, 1,3-dimethyl-2-imidazolidinone, N-methyl-2-pyrrolidone,
formamide, dimethylformamide, acetonitrile, trimethyl phosphate, triethyl phosphate,

trioctyl phosphate, phosphate esters, and combinations thereof.

[0062] The positive electrode, the separator and the negative electrode are
sequentially wound, stacked or folded into an electrode assembly, which is then placed
into a packaging shell (for example, an aluminum plastic film), an electrolyte is injected,
and the chemical conversion and packaging processes are performed to prepare a

lithium-ion battery.

[0063] It should be understood by those skilled in the art that the above-described
method for preparing a lithinum-ion battery is only an example. Other methods
commonly used in the art can be used without departing from the disclosure of the

present application.

[0064] Since the separator is wound or stacked together with the positive electrode
and the negative electrode, in a case that the above-described porous layer is formed on
the surface of the positive electrode or the negative electrode, a corresponding technical

effect can also be achieved.

[0065] Some specific examples and comparable examples are listed below to better
illustrate this application. In the following examples, reagents, materials, and
instruments used are commercially available unless otherwise specified. Some of the
parameters used in the examples and comparative examples are shown in Table 1

below.
[0066] Comparative example 1
[0067] (1) Preparation of negative electrode

[0068] The negative electrode active material (artificial graphite), the binder (styrene
butadiene rubber), and the conductive agent (conductive carbon black (Super P)) are
mixed uniformly with the solvent (deionized water) at a mass ratio of 92:3:5 to prepare
a negative electrode slurry, then the negative electrode slurry is coated uniformly on
both sides of the negative electrode current collector (copper foil), then a negative
electrode active material layer is formed by drying the coated negative electrode
current collector (copper foil) at 85 degrees Celsius, then cold pressing, slitting and
cutting processes are performed and a negative electrode tab is welded so as to obtain a
negative electrode.
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[0069] (2) Preparation of positive electrode

[0070] The positive electrode active material (lithium cobaltate (LiC0Q5)), the binder
(polyvinylidene fluoride (PVDF)), the conductive agent (conductive carbon black
(Super P)) are dissolved in the solvent N-methylpyrrolidone (NMP) in a mass ratio of
97:1.5:1.5. A positive electrode slurry is prepared by uniformly stirring the mixture,
then the positive electrode slurry is coated uniformly on both sides of the positive
electrode current collector (aluminum foil), then a positive electrode active material
layer is formed by drying the coated positive electrode current collector (aluminum foil)
at 85 degrees Celsius, and then cold pressing, slitting, cutting processes are performed

and a positive electrode tab is welded so as to obtain a positive electrode.
[0071] (3) Preparation of separator

[0072] Boehmite is mixed with the binder (polyvinylidene fluoride), then the solvent
N-methylpyrrolidone is added and the mixture is uniformly stirred to obtain a coating
solution, and the volume ratio of the inorganic particles to the binder is 0.8. The coating
solution is coated on the porous substrate (polyethylene) by means of dip coating to
form a wet film. The porous substrate (polyethylene) with the wet film is immersed into
the coagulating solution containing deionized water (third solvent) and
N-methylpyrrolidone (second solvent) for phase transformation, with both the coating
solution and the coagulating solution being at a temperature of 25 degrees Celsius.
After being immersed in the coagulating solution for 30 seconds, the porous substrate
(polyethylene) with the wet film is dried in an oven at 60 degrees Celsius to obtain a
separator with a porous layer. The mass content of N-methylpyrrolidone (second
solvent) in the coagulating solution is 40%. The ratio of Dv90 of the inorganic particles

in the porous layer to the thickness of the porous layer is 0.2.
[0073] (4) Preparation of electrolyte

[0074] A solution prepared with lithium salt LiPF; and a non-aqueous organic solvent
(ethylene carbonate (EC): diethyl carbonate (DEC): ethyl methyl carbonate (EMC):
vinylene carbonate (VC) = 8:85:5:2, by a mass ratio) by a mass ratio of 8:92 is used as

the electrolyte of the lithium-ion battery.
[0075] (5) Preparation of lithium-ion battery

[0076] An electrode assembly is obtained by winding the positive electrode, the
separator, and the negative electrode, and then sealing, injection of the electrolyte,
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forming, and suction molding processes are performed to obtain the lithium-ion battery.
[0077] Comparative example 2

[0078] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness
of the porous layer is 3.2 in comparative example 2. As can be seen in Figures 3-4,
Figure 3 is an electronic microscope image (3000 times magnification) of pores of a
lower surface of the porous layer in comparative example 2, Figure 4 is an electronic
microscope image (10,000 times magnification) of the cross section of the porous layer

in the thickness direction in comparative example 2.
[0079] Example 1

[0080] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness

of the porous layer is 0.3 in Example 1.
[0081] Example 2

[0082] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness

of the porous layer is 0.5 in Example 2.
[0083] Example 3

[0084] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness
of the porous layer is 0.8 in Example 3. As can be seen in Figures 1-2, Figure 1 is an
electronic microscope image (3000 times magnification) of pores of a lower surface of
the porous layer in example 3, Figure 2 is an electronic microscope image (10,000
times magnification) of the cross section of the porous layer in the thickness direction

in example 3.
[0085] Example 4

[0086] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness

of the porous layer is 1.0 in Example 4.

[0087] Example 5
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[0088] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness

of the porous layer is 1.5 in Example 5.
[0089] Example 6

[0090] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness

of the porous layer is 2.0 in Example 6.
[0091] Example 7

[0092] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness

of the porous layer is 3.0 in Example 7.
[0093] Example 8

[0094] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness
of the porous layer is 0.8, and the volume ratio of the inorganic particles to the binder is

0.2 in Example 8.
[0095] Example 9

[0096] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness
of the porous layer is 0.8, and the volume ratio of the inorganic particles to the binder is

0.5 in Example 9.
[0097] Example 10

[0098] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness
of the porous layer is 0.8, and the volume ratio of the inorganic particles to the binder is

1.2 in Example 10.
[0099] Example 11

[00100] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness

of the porous layer is 0.8, and the volume ratio of the inorganic particles to the binder is
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2 in Example 11.
[00101] Example 12

[00102] The preparation method is the same as that of comparative example 1, except
that the ratio of the Dv90 of the inorganic particles in the porous layer to the thickness
of the porous layer is 0.8, and the volume ratio of the inorganic particles to the binder is

3 in Example 12.
[00103] Example 13

[00104] The preparation method is the same as that of comparative example 1, except
that the inorganic particles used in Example 13 are alumina, and the ratio of the Dv90 of
the inorganic particles in the porous layer to the thickness of the porous layer is 0.8 in

Example 13.
[00105] Example 14

[00106] The preparation method is the same as that of comparative example 1, except
that the inorganic particles used in Example 14 are magnesium hydroxide, and the ratio
of the Dv90 of the inorganic particles in the porous layer to the thickness of the porous

layer is 0.8 in Example 14.
[00107] Example 15

[00108] The preparation method is the same as that of comparative example 1, except
that the inorganic particles used in Example 15 are titanium oxide, and the ratio of the
Dv90 of the inorganic particles in the porous layer to the thickness of the porous layer is

0.8 in Example 15.

[00109] Table 1
Ratio of the Coagulating solution
Solid Dv90 of the Volume
content | Types of inorganic | ratio of the
in the | inorganic p amt;les to 1n;);[ga1n 1 second content of
. - e particles second
;Slattlilzi particles | . kness of to the solvent solvent
4 the porous binder
layer
E;‘:pr 15% | boehmite 0.3 0.8 NMP 40%
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E’fjrznp 15% | boehmite 0.5 0.8 NMP 40%
E’l‘jglp 15% | boehmite 0.8 0.8 NMP 40%
Eé‘ﬁ‘p 15% | boehmite 1.0 0.8 NMP 40%
Eﬁg’;np 15% | boehmite 15 0.8 NMP 40%
E’l‘:%?p 15% | boehmite 2.0 0.8 NMP 40%
E’l‘jl;’p 15% | boehmite 3.0 0.8 NMP 40%
Ei‘:g’p 15% | boehmite 0.8 0.2 NMP 40%
E;‘:‘;’p 15% | boehmite 0.8 0.5 NMP 40%
Ei‘jg‘p 15% | boehmite 0.8 0.8 NMP 40%
%’éaﬁ‘)p 15% | boehmite 0.8 12 NMP 40%
Eféaﬁp 15% | boehmite 0.8 2 NMP 40%
Ef;al“z‘p 15% | boehmite 08 3 NMP 40%
E’f;’p 15% | bochmite 0.8 0.8 NMP 40%
%’éagp 15% | alumina 0.8 0.8 NMP 40%
magnesi

Examp um

o 14 15% | pydroxid 0.8 0.8 NMP 40%

c
Examp titanium
15% : 0.8 0.8 NMP 40%

le 15 oxide
Compa

raive 1450, | boehmite 0.2 0.8 NMP 40%
Examp

lel
Compa

ralive 1 50, | boehmite 32 0.8 NMP 40%
Examp

le2

[00110] Next, the performances of separator and lithium-ion battery are tested.
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[00111] (1) Thickness test of porous layer

[00112] Separator samples are placed on a thickness gage (Model VL-50 LITEMATIC
from Naitutoyo company) using a Smm flat bottom probe with a speed of SO0mm/min
and a pressure of 0.01N. Each of the separator samples provided with a porous layer is
measured for 60 thickness points, and the average thickness is taken as the measured
value. The thickness of the porous layer is equal to the thickness of the separator minus
the thickness of the porous substrate. In a case that there are two porous films, the

thickness is divided by 2 to obtain the thickness of each porous layer.
[00113] (2) Gas permeability test of porous layer

[00114] A 100mm x 100mm separator sample provided with a porous layer is cut and
tested using a US Gurley 4110N Densometers with 100cc test gas, and the period that
the test gas passes completely through the separator sample provided with the porous
layer is recorded as a Gurley value. The Gurley value of the porous layer is equal to the
Gurley value of the separator provided with the porous layer minus the Gurley value of

the separator without the porous layer (i.e., a pure porous substrate).
[00115] (3) Porosity test of porous layer

[00116] The length, width, and thickness of a separator sample provided with a porous
layer are measured, and the thickness of the porous layer is obtained by subtracting the
thickness of the porous substrate (polyethylene) from the thickness of the separator, and
the apparent volume V1 of the porous layer is obtained by calculation. The true volume
V20 of the separator sample provided with the porous layer is measured using a true
density meter (AccuPyc II Model 1340 Gas Pycnometer, Micromeritics Company), and
the true volume VO of the porous substrate (polyethylene) of the same area is measured.
Then, the true volume V2 of the porous layer is equal to V2=V20-V0, and the porosity
of the porous layer is equal to 1-V2/V1.

[00117] (4) Rate performance test of lithium-ion battery

[00118] At 25 degrees Celsius, the lithium-ion battery is discharged to 3.0 V at a
constant current of 0.2 C, rested for 10 minutes, then is charged to 4.4 V at a constant
current of 0.7 C, then is charged to 0.02 C at a constant voltage of 4.4 V, rested for
10min, and is further discharged at a constant current of 0.2 C until the voltage reaches
3.0 V. The discharge capacity at this time is measured and recorded as Q1. Then, the
lithium-ion battery is charged to 4.4V at a constant current of 0.7 C, and then charged to
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0.02 C at a constant voltage of 4.4 V, rested for 10 minutes, and then is discharged at a
constant current of 2 C until the voltage is 3.0 V. The discharge capacity at this time is

measured and recorded as Q2.

[00119] 2 C/0.2 C rate performance (%) of the lithium-ion battery is equal to Q2/Q1 x
100%.

[00120] (5) Cycle performance test of lithium-ion battery

[00121] At 25 degrees Celsius, the lithium-ion battery is charged to 4.4 V at a constant
current of 0.7 C, then charged to 0.02 C at a constant voltage of 4.4 V, rested for 10
minutes,and discharged to 3.0 V at a constant current of 1 C, rested for 10 minutes. The
discharge capacity at this time is measured and recorded as Q3. The above-described
steps are regarded as one cycle of charge and discharge. 200 cycles are performed, and

the discharge capacity after 200 cycles is recorded as Q4.

[00122] The capacity retention rate (%) of the lithium-ion battery after 200 cycles is
equal to Q4/Q3x100%.

[00123] The test results of examples and comparative examples are shown in Table 2

below.
Table 2
Gurle Capacit
Y Thickness 2C/0.2C pactty
Porosity of value of retention
of porous rate
porous layer | porous layer rate after
layer (um) | performance
(s/100cc) 200 cycles
Example 1 48% 53 2 79.50% 85.70%
Example 2 50% 42 2 83.70% 92.80%
Example 3 52% 30 2 87.50% 95.60%
Example 4 53% 28 2 84.60% 93.10%
Example 5 54% 25 2 82.50% 91.20%
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Example 6 56% 20 2 81.70% 85.20%
Example 7 57% 18 2 80.40% 82.70%
Example 8 46% 57 2 81.10% 87.20%
Example 9 49% 43 2 82.80% 91.70%

Example 3 52% 30 2 87.50% 95.60%
Example 10 54% 25 2 83.10% 91.30%
Example 11 56% 21 2 81.50% 88.80%
Example 12 59% 16 2 79.70% 83.80%

Example 3 52% 30 2 87.50% 95.60%
Example 13 50% 43 2 84.40% 92.90%
Example 14 52% 31 2 86.90% 94.30%
Example 15 51% 36 2 84.10% 91.30%
Comparative

Example 1 45% 70 2 69.80% 70.50%
Comparative

Example 2 60% 16 2 71.30% 72.60%

[00124] As can be seen from a comparison among examples 1-7 and comparative
examples 1-2, the ratio of Dv90 of the inorganic particles to the thickness of the porous
layer has an effect on the rate performance and cycle performance of the lithium-ion

battery, and the probability of pore blockage due to compression swelling in the porous

{DEHE-1806-USPT/00791103v1} 22

CosMX Exhibit 1002, Page 51 of 334



layer can be reduced effectively by controlling the ratio of the Dv90 of the inorganic
particles to the thickness of the porous layer to be in a range from 0.3 to 3.0, so that the
rate performance and cycle performance of the lithium-ion battery can be effectively
improved. If the ratio of Dv90 of the inorganic particles to the thickness of the porous
layer is too high (for example, comparative example 2), the pore size distribution of the
porous layer tends to be non-uniform, the surface of the porous layer is heterogeneous ,
the porous layer is easily detached from the surface of the porous substrate, and defects
are formed in the energy storage device (such as a lithium-ion battery), which is not
advantageous for the improvement on rate performance and cycle performance. In
addition, if the ratio of Dv90 of the inorganic particles to the thickness of the porous
layer is too high, the adhesive force of the porous layer is reduced relatively, affecting
the safety performance of the energy storage device (such as a lithium-ion battery). If
the ratio of Dv90 of the inorganic particles to the thickness of the porous layer is too
low (for example, comparative example 1), the inorganic particles cannot be effectively
exposed on the surface of the porous layer, which does not facilitate an exchange of the
first solvent in the coating solution and the third solvent in the coagulating solution in
the preparation process of the porous layer, cannot enhance diffusion, is not
advantageous for the development of the pores, and is also not advantageous for the

improvement of the rate performance and cycle performance.

[00125] As can be seen from the comparison among Example 3 and Examples 8-12,
the volume ratio of inorganic particles to the binder has an effect on the rate
performance and cycle performance of the lithium-ion battery. An increase of the
volume ratio is advantageous for an exchange of the third solvent in the coagulating
solution and the first solvent in the coating solution and the increase of the porosity of
the porous layer. If the volume ratio of inorganic particles to the binder is too low, the
porosity of the porous layer is decreased, the gas permeability of the separator
deteriorates, and the rate performance of the lithium-ion battery is not significantly
improved, which is not advantageous for the improvement of the rate performance and
cycle performance. If the ratio of the volume ratio of the inorganic particles to the
binder is too high, the adhesive force of the porous layer is reduced, gaps are easily
formed between the separator and the electrodes, the hardness of the lithium-ion battery
is reduced, and thus the rate performance and the cycle performance are not

significantly improved.
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[00126] As can be seen from the comparison among Example 3 and Examples 13-15,
the use of various inorganic particles can improve the rate performance and cycle
performance of the lithium-ion battery, and the types of inorganic particles used have

less effect on the rate performance and cycle performance of the lithium-ion battery.

[00127] It should be understood by those skilled in the art that the above-described
examples are only illustrative examples and should not be construed limiting the
application. The various changes, substitutions, and alterations could be made to the

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

1. A separator, comprising:
a porous substrate; and
a porous layer arranged on a surface of the porous substrate, wherein the porous layer

comprises inorganic particles and a binder, and a ratio of Dv90 of the inorganic

particles to the thickness of the porous layer is in a range from 0.3 to 3.0.

2. The separator according to claim 1, wherein the porous layer has a thickness of 0.2

um to 10 pm.

3. The separator according to claim 1, wherein the porous layer has pores formed by the

binder, and the pores at least comprises a part of the inorganic particles.

4. The separator according to claim 3, wherein the pores have an average pore size of

0.3 um to 20 pm.

5. The separator according to claim 1, wherein a volume ratio of the inorganic particles

to the binder is in a range from 0.2 to 3.0.

6. The separator according to claim 1, wherein the porous layer has a porosity of 20% to

90%.

7. The separator according to claim 1, wherein the inorganic particles are one or more
selected from the group consisting of alumina, silica, magnesia, titanium oxide,
hafnium dioxide, tin oxide, zirconia, cerium dioxide, nickel oxide, zinc oxide, calcium
oxide, boehmite, aluminum hydroxide, magnesium hydroxide, calcium hydroxide, and

barium sulfate.
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8. The separator according to claim 1, wherein the binder is one or more selected from
the group consisting of polyvinylidene fluoride, vinylidene
fluoride-hexafluoropropylene copolymer, polyamide, polyacrylonitrile, polyacrylate,
polyacrylic acid, polyacrylates, sodium carboxymethylcellulose, polyvinylpyrrolidone,
polyvinyl  ether, polymethyl methacrylate, polytetrafluoroethylene  and

polyhexafluoropropylene.

9. An energy storage device, comprising the separator according to claim 1.

10. The energy storage device according to claim 9, wherein the energy storage device

is a lithium-ion battery.

11. A method for preparing a separator, wherein the method comprises steps of:
mixing inorganic particles with a binder to generate a mixture;

adding a first solvent into the mixture;

stirring the mixture with the first solvent to obtain a uniform coating solution;

coating the uniform coating solution onto a surface of a porous substrate to form a wet

film;
immersing the wet film into a coagulating solution for phase transformation; and

drying the phase-transformed wet film to obtain the separator.

12. The method according to claim 11, wherein the solid content in the coating solution

is in a range from 7% to 25%.

13. The method according to claim 11, wherein the coagulating solution comprises a
second solvent and a third solvent, and the second solvent has a mass percentage of 20%

to 60%.
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14. The method according to claim 11, wherein the first solvent is one or more
independently selected from the group consisting of N-methylpyrrolidone |,

dimethylacetamide and dimethylformamide.

15. The method according to claim 11, wherein the porous substrate comprises a
polymer film, a multilayer polymer film, or a non-woven fabric formed by any one or
more of the following polymers: polyethylene, polypropylene, polyethylene
terephthalate, polyphthaloyl diamine, polybutylene terephthalate, polyester, polyacetal,
polyamide, polyimide, polyetheretherketone , polyaryletherketone, polyetherimide,
polyamide imide, polybenzimidazole, polyethersulfone, polyphenylene oxide,

cycloolefin copolymer, polyphenylene sulfide, and polyethylene naphthalene.

16. The method according to claim 15, wherein the polyethylene is at least one selected
from the group consisting of high density polyethylene, low density polyethylene, and

ultrahigh molecular weight polyethylene.

17. The method according to claim 13, wherein the second solvent is one or more
independently selected from the group consisting of N-methylpyrrolidone,
dimethylacetamide and dimethylformamide, and the third solvent is one or more
selected from the group consisting of deionized water, ethanol, propanol, acetone,

dimethyl carbonate and diethyl carbonate.
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ABSTRACT

The application provides a separator and an energy storage device. The separator
comprises: a porous substrate; and a porous layer arranged on a surface of the porous
substrate, wherein the porous layer comprises inorganic particles and a binder, and a
ratio of Dv90 of the inorganic particles to the thickness of the porous layer is in a range
from 0.3 to 3.0. Excellent adhesion exists between the separator and the electrode
according to the present application, which ensures that the energy storage device has
good safety performance. Moreover, the rate performance and cycle performance of the
energy storage device can be greatly improved due to the existence of inorganic

particles in the separator.
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FIG.1

FIG.2
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FIG.3
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LYU JINGSHUANG, ; GAN FENGJL)

Applicant{s): SHENZHEN HONGTAIBATTERY TECH COLTD + (SHENZHEN
HONGTAIBATTERY TECHNCLOGY CO., LTD)

Classiication: - international: Ho1M2/18
- gooperative:

Application CN20152792354U 20151013

number:

Priority CRN201527923541 20151013

number{s):

Abstract of ONIOBIOL3TE 45}

The Wity mods! providas s power batienys ceramic isolation membrans moduls for
slecttic automobile, this power batterny's ceramic isolation membrane moduls for slectiic
automobile includes: PP membrane laver, the symmalry sais up b inorganic ceramic
myvers of PP membrane laver both sides, the symmelry sels up the lis coat intwo
inorganic ceramic laver cutsides. The beneficlal effects of the ullliity model are that the
stability of the heat of diaphragm is improved, mechanical properties Is ussd for pulling
forward unfamiliar high temperature resistance, sscurity, oycle e, low self discharge
nature,
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st Espacenst

Bibllographic data: CN103474802 (&) — 2013-13-25

Poreforming coramic isolating membrans of ihium on battery and preparation
method theraof

inventor(s):  GAO XUEYOU * (GAO XUEYOU, ; ¥ K)

Applicant{s): SHENZHEN TABAI TECHNOLOGY CO LTD + (SHENZHEN TAIBAI
TECHNCOLOGY CO., LTD, : U R TR AR AT

Classification: - international: HOTM2/18
~- eooperative:

Application CN20131391112 20130830 Global Dossier

number:

Priority CN20131391112 20130830

number{s):

Also CN103474602 (B).

published as:

Abstract of CNIE34T4882 {A)

The invertion discloses a pore-forming ceramic isolating membrane of a ithium ion
battery. The pore-forming cergmic isolaling membrana comprises an isclating membrans
hase material, whersin a porous ceramio coating is coated on single swrface or doubls
surfaces of the isolating membrane base matarial the porcus ceramic cogling is formed
by coating a sizing agsent which contains nanometer cemamic powder, a8 binding agemt as
walf as a pors-forming sobeent on the isclating membraneg base malsrial, wherein dosags
of the nanometer ceramio powder, the binding agent, a sigbilizing agent and the pore-
forming sobvent inthe sizing agent is respectively as follows In parts by weight: 88-83 paris
of the nanometer csramic powdsr, 4-8.5 parls of binding agent powder, 1-1.8 paris ofthe
stabilizing agent, and 2-4 paris of the pore-forming solvent. According o the pore-forming
ceramic isolaling membrane of the §thium ion batlery disclosed by the invention, an
absorption rate of electrohs s mproved by improving & ceramic sizing agent, thereby
facilitating ransfer of lithium lons betler, increasing inveniory of the sleclobde inths
battery and increasing hardness of the baltery Meanwhile, the problems that the ceramic
myer is sasy to drop on the isoclating membrane and the coating thickness or the surface
densily s uneven are sohed by the porous csramic membrane coalsd by the novel sizing
agent, and therafore, the safely performance of the battery is improved.
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1. —##&fRB ek, L+, prdsykaiedik:

¥ A AL ¥ 457 RA, WmANFE —EF I Y, FIRAH R,

iR R A R A A B LA A R @, AR
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B ik IR IR N B Bk B ik F AT AR AR
ARG IR R TR, FARBIE,
12, ARERAIZR 11 Arikeg ik, L, TRRARFGEESEH
7%~25%.
5 13. ARIFEAA R 11 Frikegzik, b, HEREROIES ZEHF
FZER, TAS ZBEMNGRET S EE A 20%-60%.
14. ARIFEFZR 11 K13 Briked sk, P, BFES —IER ik
B oEAE AR A N-F 2RabebIn R, —F R CBtlefe — F 3L F Bz
Fag—FREA, TRSHZIENELAEETAK, TE. REE. R, KR
10— WESAesR AR — B8 P ag —FF R 2 AP,
15 ARBEARFIZR 11 Frkegsik, AR ZILEM LI TE—FESLS
M RFEFFA LG REMH RO REMIE. 3 EROME. RALGH: BT
M. Rk, R R TR B, RA_TBER k. R R TR
T ZB5fR. KBS, REEES. RKBtlke. RBLIRM. REHER. RO, R
15 BRBEIR M. JRBRMEBE T . JRORSFeked . JREAR. OB, MEBRERY .
KRB AR TR
16 ARIBEMR AN ZRK 15 ke F ik, MEARTHLASEERIH. 1K
BER UG ARG, TFTERUHEFGE S —FF 5,

20
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v LR

fa BB AL R E

FARAR IR
A A AT, R AR, AR B IR AR

FEEK

EKRE ARG ZEEF AL TEAES. BEMETER
M, SRR FERABR. HAARN., BEFFAFEE B T IE.
P RAZ B TR RRAE G R IR, LEIREHES T d bk
ReGZ ., 4B F o iffmitsad, MELRBQIT, BABEEE
ZA AR, AR B T e IR R, AT R e AT
F, &&F —AEART LB ETG B EAHE R Z 18 64 8 [ 9 AR S42 8 T
o, b 64 1 ) A

AN E

REHFRET —Arla B R AR E, Ky FRee0ME 5 IR TGRS
fiE R T B RE A AR R Z 1) 64 8] BR 19 AR, T HLAR AR 3T B B AR B X 18] R 4T
GgFhsE 7y, BIRT AR PRI B IR P A F ey LM B R G MK EaE %
B Fe 1 2R M AL

AW IHFERBIRLET —FRR BB, a3 ZI3LEM;, XA ZILE,
HEBEAEFASILEAMGET, FFEZILEQIEANT A 4R, AL
AU L 69 DvOO 5 BTk % JUE B 69 A 0.3~3.0, PT iR RALEHL 9 DvOO
A IRERBIEGEE AT, A FRMA L BRAR R AR 90% 694142,

EEARBESF, L, FFEZILEE/E S 02~10um.

EErARBEF, b, TR ZILEELA BRLEHERGIL, FTEIL
8, 3E AL .

B LEATGBEFR, L, PFEsLes-F3H3L2E % 0.3um~20um.
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ErATRBREY, Eb, P& RIHALL T & 547 gk AR (E A
0.2~3.0.

rErABHEY, ¥, PFEZILEGILIEFE S 20%~90%.
EErREHBE Y, £, PR AAPFL f Aiss. —RIE. AL

4. RALAK. RN BRALE. RIS, R4 . RALEE. RIL4E.
A5, EE. RANKE. RAMNE. RANRBFABRIN T oG —F X%
#

EEEFRBRESY, L, PTEMLEH LA RBETH. BETH -
AR . KBk, RAWHE. RAWIRES. RAWIR. KAWL,
RFIRALEFHM. RUIFHE b, ROWmEt., RPEAAHMRTE. Rw
RO Fa o BRI F 69 —FF R Z AP,

APIFERET —FERE, A LERBIE.

FEERAEREEY, BF, FAAMAEEE LS Faik,

AP HFERLET —FHl&laB ek, LF, TR aEFER:

i AL 5 #545 F RA, mANF —ER T, FRARA R,
Wik R A R B S LA R E, BARERIE, JF AT IR RER NS 5 E
P BEATARAEAL; FARALe IR IR TR, AR B L.

LA G EF, A, BTRARARTHEESEN 7%~25%.

FELERFGEF, L, PTRAREROIES ZENFfH ZEHN, TEE
ZENFEET L EH 20%60%.

FEEAEFGHEF, L, FTESE —ERFESE ZEZFNESAIRLZOLA
N- ¥ 2 ote& bt B ( NMP ) . = F 2L 2B ( DMAC ) F= — F 2L ¥ B ( DMF )
PO REAY, TREFZEFLEAETSETAK., B, REE. A, KR
Y BS Fe sk PR — B8 6y —FP R B AP,

FEERGET, I, ATk % UM @35 h TAE—FF IS4 A AR A
LG REMI R REMIE. 3 ERGMIE. LG H: R, KA.
AR VR BB, RR_WBER . B RV T 88, K
Be. JReGES. RBthe., RBLEA. REBME. RFBFA. KRBk, R
Bl B I . TR HFoked . B, KRB, IR ERY . KA
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KT AR

FEEFRFHF, EF, MEARIHLOSZEEARIE . KEEZRKIHE
FRH ST BRI TG E S —FLs

AW FalaB S5 A 28 BFRAFegss M, RIEMBAEEKE R R
By ga s, FINMERAGLERSILE, 3ILETHILESH TN
UKL i 95 25 SLAC B LR 45 AT M e AL T ABRIR . A B B IR
R G LA BCERR IL AR, R R AR M B TR SR, M
o 4R 3 kAL 0945 A M Al A 1A BRI Al

M B $E.9A

B 1 hxE#ap 3693 3LETA®m (FPEILELB ZILEMHGE®E) 49
FLag w4l (3000 42) ;

B 2 A st 369 % SLE G JFE I ) 698 A @ 69 AL B (10000 42 ) ;

B3 At 209 23LET AT (P E3LELSE ZILEMGETE)
Ly e 4EE (3000 42) ;

B 4 A xbets) 2 69 2 3ULE G R A 7 @) 49 A @ 49 4T A (10000 1% ) .

BARFE 5 K

T & AP R LA, A, 3K bR AR 5 56 ) ST A )
KRB a7 Xk K56, T H, WA BT T AT F T 69X 2k 5256
Bl ABR, RAPGZ LTS 6 B 69 £ TARAT H AT MEA T E, AR
R 65 B o M K e R ATUR BT B R AT .

T F @it AR R T IF 68 5 IR AL &7 m il B .

AP FEF—FT OB EROLIEZILAMARELZILE, SLEEKBALAS
FJUAA e R dE, BARe), ZILEREBEAEZILAMG—A L@, RFEILEFR
R E A ZILEMGE AT, REILEREAESILEMG — o Rd@.
ZILEMOIEATIE—FREYIRAF U LGRS RGREHIE. %
EREME. RALGH: K. RAK., BRER_FRT B A, KK
ZWEBR . R R TR T BB, JROF. R4S, KB, RBLR
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Mo, FEEKELER. JEOFEKER. BEKEETM. BEAMEBELA. BRIk, R
BEAR . RREE., B ERY . REAARAPRIHE., LEXRIHLA G
BRI, WEARUHFRRBRSZSTERLHFTHE S —Frias.

JEAH iE 0 Zab P, BRI S LA £ B 3LE Q44 F A R AL
Wik, % 30 EA by #b4E AI A 6930, ILd 3 RALHAL . R ALHEE 69 DvOO
5 2 3LE0 R EWAE A 0.3~3.0, AABFLE DvOO £ 35 EIRA R ey 4 4
oA, AP EAEMA., EBRAER R 900%H kR, Ak A R AR T
Moo AU H -SSR A eGR4, Reth., RAWNK. RAOWKRE. KA
WHER . KA., RTAALE L. RUIFb i, RO, BT
EAWRTE . RORTH SRR P e —F R Z A, R4 F A5 4R
BEATAR R 09 RS eg b4 Rt , RAETE BIEATAR R 09 S 464 7, 1Mk R A
(15442 B T o0k ) B4R G a2 ik

% LB P ey 3L T B L B A ARAF e B Ry B AREE ), & T B
BB TEFE, AmTRSZMBEEE (Fle4g s FTaik) e9ah H5H
6. ZILEMFHILATRNTF 03um, XEFMEE R LA RFe Ligiy
WA FAAE S f?T%%ﬁ%%%%%%,&yﬁ%Rﬁ M T AR
AR E ()42 B T o )09 3h H F a8, £ ILEGILIE E T A 20%~90%.

ﬁ%%é%%¢\ﬁﬁim%h %ﬁ%%%iﬁ&%%mmigﬁ
J, ik 2 3LE AR EE (Bl B T o) ¢ Tidf2 b L4 R %I
3, BE S IUEBEYS IR, LAUHALZ I8 A R R KA R0 2313 &
Fe G BB 4E o T A2 B R 69— K AL B A, RAB L H AL
45, ZRAbAE. BRALEE. RILER. ZRAE . BALY . BALE . R4,
FALER. BALEE. A4S, FEE . AR, RAMLE. RALSE R
BRAN F 69 —FP R 2 AP, AU T AL RMEEE, vl ih. 28K
MR AL ) A G R B EE D ARSI T HEE RN GIFER (F

ZmEF ) A, AR TIERF (HZEF) BHEANBREEROY KIEAN
FUE, M fE R ALBL 69 UL AR K eg 3L, M%ﬁﬁ%%%ﬁ(ﬂﬁ%
BEeik) 69 e, XTERERFGGIEEN (FZEH) , i
T d BT ULER .
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AP FEEZAEL T, 23LEF 69 RABA L 44 7 69k A E b
0.2~3.0. 3§ K R L kb4 A 694K ARILAEL, H B FRABA RN F—
ERHERERANGSH ZIEMG I, FILEGILREE M, RX S ILEY
FURR FE K, o R RAUBA L $E 48 7) 694k A pbflad s, W 2 3LE P 330
2R, LR BRI, @ LA S FRIK, % 3UE 6 MUK IR B A= i 2
M AR R S R AL 5 b 25 7] a9 AR AR K, B FLE 684 1 K,
ZILERHNS LA EBIE, FERMEEE (flefEs T ak) 4
AT £,

Z23LEMFEE A 02um~ 10um, EF, ZE2ILEGFEEKX, N Z 3
B AMRE T E, AR RMAREE (Fle4E B TRk ) 693) /1 F M,
EZILEMNEEE ), WMEZILEWGIEAEIK, BEREAAMAZRES S
LA PR, FEAE R E (Hl4ed2 B F ook ) e9A Z 51K, FHAMAEE (Hld
BHTRE) el £,

sk, AR HF G R P, Bt LA DVO0 5 % ILE B A6
PefE e dsd), TOAFE| IR KRIL, ERBRRSET, ZILEF
Frek A (Bl RmACH ) RABKE, TBILEBFIRZ KRG, &
S B IERIL, RET B THMBE, RUBARE, RIABEEE
(Bl 42 & F o) 493h h Fhde., 9, RABELE DvOO 2 45 Ak
B A, AR RN R BRAR R AR 50%69 4143,

FEARPIF— kAP, LHFEG DvI0 5 2 3LEFE a9 i
04~15. BRI A4 DvI0 5 ZILEFE G ell, A TRAZILE
MARERE, Tk 3L EEMEE R E (Hl o2 B Fdib) o946 &R MRt
FEP E A EEHIL, RABREEKE (4B Tal) 6930 HFHEE, R
Z, B A AL GG DVI0 5 £ JLEJF E 6 thE, W 2 TEIK 2 LE 6 LR
B, SHELILELAMEEE (Bl B Fhik) 694 &R BIRTAL F 4R
saih 3L, B RAEGE R E (H 4428 T o) 69sh h 5. 59, R L
AR 69 DvO0 55 % JUEF B eg (it K, M 5 5 3K % 3LE G ILES T R
¥, dmFRLILEROIRYEY, ZILEEIAZILAMEAORE, £
AR E (B 442 B T ok ) PR fg. s, TALEE 69 DvI0 5 % 3L
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BB E R, 25K EILEMNRE TR, FralieRE (#442
BT E) 6 e, M ANEELE DVO0 5 % 3UE R E ey kfdat s, W)
FAFRAL T Re R Bl T 2 3LE MA@, M A 2 ILEH &
AT BE R AT R 6 I B B B R 6 SR 69 M, A T A AL B
WY AR, ATl L&,

TEMBAET KPP FHRBEROEETE. GL, BB L ¥4 A
b, REBMWNG —BERFTHOWE, FEEHE, AV REHETH—
BN P Z B —EF L A N-F oS b BR ( NMP ). = F 3K LB ( DMAC)

Z WA ¥ BEE( DMF )W 69 —FP R % AF . - F , 428 N-F A& 5o B ( NMP )
Rt % 3LEN-FHILAR K. ILEERG; A _FATFBM (DMF)
oty % FUE 6 -F ¥ 3LE R LR BRI 8 = F K TEE (DMAC)
M ik % JLE 6 F 3 L2 AU IR B A-F N-F A vb oS bn B Ao — F 3L F Bt 2
], RGBT A 15C ~30C., BRARMGE S FTTH 7%~ 25%, ik
CE A, BRARGE ST, WRFRGKEI G, RERAGE ZFE
FlFa iR Tk F 69 5% —IEF 6 kiR AR, TR ZILES-FHILEF
FURR F A, RZ, MZILEGFHILERILRERIG. 24, FR
mRAE LG, BEWTEEH, MNWEBILEGEAKTEEZR, REBHL
TR E (P42 B T o) 694 EARARGEAZLK, KTHE
B, MZILEWEE TR, EE2MULSILEMGETRE

&ﬁ,%@ﬁ&%ﬁﬁﬁﬁy%£ﬁ%ﬁﬁi,%&mknkﬁﬁ%
AR Nk Rz iR A, B8R, LT AR AT oERA L.

Z B, BHARIE S ILAMIFAR S E R T EATARSL, L, 5
Bl R VALIES ZIBEFARGE ZBER, FBENSEZBmMNLE. $=

Flit B N-F Aeke&beBd (NMP) . —F A 2Bl (DMAC) F= — ¥ 3K ¥ Bt
Bz (DMF) oy —Fr R Z#, HZmfLhxBFK., LB, RBE. AR,
RBR —WES Fu AR PR — LB 6 — AP R Z AP, BREARYH _BEMNYREZE o
BF T H 20%~60%. FIRFEERT H IEFGESE, AN TRSZILEY
FHILRARILIRE, 2 F —mA a4 ik, N ZILEMEE $3LE
Mg E DR REERKR, RS EZILENEAMTE, FFHFZEMNG
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Sxidg, W R R T EGILRE T X695 LEG-FHILERIK. 5 E
REGRET A 15C ~30C., 48410 egadia =T 4 10s ~ 90s.

RS, A RS, TRENRER, EF 2L EAMERGERER
$3LE, Hb, AT SH LS ILEMILE . FRRIBET H 60C ~70C,
F B eF 1A 5T 24 10min ~ 40min.

AR AP o o — 2k 2645, )R AR AL ( BP AR IR A 248 4 B &, NIPS)
BEAH G E ZILE, HF, RARTGHE —ENARIER, fEH (H)
%2 PVDF) STVAETH—&EA. BEBRFYESHFZEN (XFBTFTK), &
et FRIET 2B TK, BRFERAREALEZIFLEM EFZAGERTF
2, THRARY G —IEFRFRE|BE RN G H ZIEFEBTKF,
WA R R E R EEATE, BR S ILE.

AP HFERAET L3 LR BR MR E, Fllol B Fhib, £
Wi, AZE TR ML ERG T ES, AR FIL T 0
HAAEWE T, 428 THOLQIEEMMBA . AMMBMA AR RET, £
¥, ORI IE R RN BB N Fo AR 6], BRI RART LA
48 SH AR SH, TUARIRIRARTT A 4R A AL .

FEERABFaEF, EMMA QREEBTIFBEREE (Li) ER
MA (FF, FEARA “HeBBO/FEZ4E Li 69 EARAAL” ) . fe L
[FEAAZ (Li) 6B A 69 520057 VA QL3645 BRAE . 4R4AE 4R BR4E . 4454888
4. 4EPRAT. BEPRARSKAT. BERRANAE. BERRANAAT. BEBR4K4AT. 4KBR4Z A
G AR ER AT 0 — AP R B AP

bR EBA A, B4R 694 F X T L Liy,CoM1,0s.s H ¥, M1
ATk A4 (Ni) . 4 (Mn) . 48 (Mg) . 45 (Al) . #(B). 4K(Ti). 4L
(V). #(Cr). 4k (Fe) . 48 (Cu) . 4 (Zn) . 48 (Mo) . 4 (Sn) .
45 (Ca) . 48 (Sr) . 45 (W) . 42 (Y) . 4 (La) . 4 (Zr) F=#£ (Si)
FagE S —F, x. a. b cASAELTREAN: 08<x<1.2. 0.8<a<
1. 0<b<0.2. -0.1<¢<0.2;

e Ed EMAH R, SRR SR X TILA
LiyNigM2.05, ¥, M2 ATt A4 (Co) . 4 (Mn) . 42 (Mg) . 48
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(A1) . #1 (B) . 4K (Ti) . A (V) . 44 (Cr) . 2 (Fe) . 48 (Cu) .

4 (Zn) . 48 (Mo) . 4 (Sn) . 45 (Ca) . 42 (Sr) . 45 (W) . & (Zr)
Fosk (Si) P EY —F, y.d. e AR AL TEEA: 0.8<y< 1.2,
03<d<098. 0.02<e<0.7. -0.1<f<0.2;

Fe LR EMATAF, 4R BRAZ G F XA Li,Mny M3,04, H 9 M3 K=
A4 (Co) . 4 (Ni) . 4 (Mg) . 48 (Al) . # (B) . 4k (Ti) .
(V). 4% (Cr). %% (Fe). 4 (Cu). %% (Zn). 48 (Mo) . 4 (Sn) .
45 (Ca) . 48 (Sr) #45 (W) 892V —FF, z. gH h1E5 5 EATFE
B r: 08<z<1.2. 0<g<1.0#2-02<h<0.2.

A A CIERB B AL (Li) ¢ ABHH (TP, A

A CRLBBOMFEAAL Li 89 RAAEAMAE” ) L RSO/ A4 (Li) 89 RAR
A B T L IEEAT . 2B AY . BRI, Bl . 420 Ak
4o LiNs. 424 8. 542 & )& E 68 Ef KoM,

AT H GG F T A LA IR BB B e B, A B E. RA
& E . PIEARBRAKER . B, ARAR . MR, B, BOBEK. AMRELSHY
WMk LER ., BT faiZ R, B, BRTUCEDFLER. 4RE
B Aal b B R ., ARSI R e 2B il 238 B 9B B T OB
Tty AT 5] o R B H AT SR A oA A IS VAR ZBRAL IR AF 8 A AL, AF X sk At
B g — sk ARG FALE R A H B B, REMMAGHTTUAE
FER LI Fa vk,

FEREBBOM/FEFRAR (Li) 89X 2 AAAA P, Ek—F i, FEALGA
AR R FALA B A Al i R e p A, XA AR A
WA W R AR, WA AR ST EE. AF, ARAEHT
VAR B AT L, B A fE AL B el B e AT 6 dh AR g M R 89 AL, B B,
TARFRIFOEIRF AR R A Fid R, LETREES L,
B AeThsedh Ky ibF S Bl G0 B A,

sk, REABTHOMU/FEARAZ (Li) 89 MM AT A QIERITLZ LB . e Fe
42 (L) — 2B REEHERALERFLEEALE, LIEXHFGALENLE
Falb oM. FA, FelFmad—RE R, BAHEZXFIFLF,
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TARIFRIFHBIFHARZREEL., RT AFEANRE &AL
FWohbZ, XEM4RAHEELELELE—FRHF SHEELEF—F
RHFZHFE2BLENEE. ZHEE2TULTUATREBREA., 544144
(Fan o). &E/EILESY R L REY.

BB FEFFE BT ENE T TAELIES (Sn) .« 45 (Pb) . 48 (Al) .
48 (In) « #£ (Si) . 4¥ (Zn) . % (Sb) . 4 (Bi) . 48 (Cd) . 4£ (Mg) .
B (B) . 4 (Ga) « 48 (Ge) . A (As) . 4% (Ag) . & (Zr) . 42 (Y)
Fah (Hf) . LS 2 Ao ey hl T Tk 835 [ F X MaMblLi,
6 A e A A K0 Ma,MceMd, #9414, X EAF KX P, Ma LT85
LHig —RIYREENE/BALERFEBALEFTHE S —FTE; Mb RFTH
425 Ma XM 2 B AT X 2B TEFTHEY —FTE; Mc A TIHEE
AEFHEY —HTLE; MARTHR Ma X2 BLERFLELEFH
EVY—HTE; SFEs. t.u. p. qFriHLs>0. 0. uw>0. p>0. q>0
Fa2 >0,

b, VA AR PAE A R EIELE (Li) ¢y P4, B4 MnO,.
V,0s. V¢Oi3. NiS #= MoS.

LA4E R TR QIERMF, R TARASRREMRR . BA5LBR
Fad, fRR 64— AP R Z AT, BARIR G IE4E A AR KRS .

42 3% i LiPFs. LiBF,. LiAsF¢. LiClO,. LiB(C¢Hs),. LiCH;SO;.
LiCF3SO;. LiN(SO,CF3),. LiC(SO,CF;);. LiSiF¢s. LiBOB #= — £ AL 42 P
o) —FP R B . Blhe, 428 LA LiPF,, BACTAL EHHE T F0F5F
REVEIRGF M,

AR R AT A LB AL oA . RBRABSIL S . BRibSd . HEHF IR
FlRefegas.

B BR BE AL A4 FT A A AR B BR BSR4 . TR B BR BR LS4 . AUKER BR
Bt a4 S H 40 6.

4k K B B B A A4 64 S5 45) A B BR — B8 ( DEC ) . B B2 — F &5 ( DMC ) .
IR —AE: (DPC) . R Y "Afs (MPC) . R ZAE (EPC) . &
W L EF( MEC ) A FL 406~ AT i SRR A% BR B5 1L &~ 49 0 52 5] 4 X BR & L85 ( EC ).

N
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BT AEE (PC) . B ETHAE (BC) . M AT ZE (VEC) A&
4. ik BUKER PR B &4 64 = 5] 2 B BR KB B8 (FEC) . AR BR 1,2-
—ALTES. AR 1,1-— AL CE . R 1,12-= AL TE. KR 1,1,2,2-
v AT LBS . ARER 1-R-2-F AT LBE. AKBR 1-A-1-F A T LER. KB 1,2-
ZR-I-FE T E. HRR 1LI2-ZA2-FE T LE. SR AT E T E
B H4H A

BB EB A LB TE . LR LA, LRMIERB. LERRT
B, MBERYE. AR CE. y-T ABF. BXABE. RAE. ¥ RARKRNG.
TABE. TR T AR A L84S

BEAL S by EH hH —TEE., wWHBEE —FEk., —HBE — FHk.

12-— VALK, 12-ZCTRETKE. TARETFTARILE LK., 2-FHE WAL
. WAk A e,

HECHIEF LA ZF B 1,2-—FAKIF. IR TR FAERIR TR
1,3-= ¥ 3k 2ok v b2 B8R . N-F 2L -2-vbel b B . FREAE. — V3 ¥ Ekie.
LHE. BRER =V BE. BEMA = B, BERR = FER. FeARRRER A LS.

FEARAR K TR B ML R R 3R A A SRR F RIT F R AR,
ZIEFENCEER (BlhosE8BIE) F, EABRHER, LK. #FE, BPH x4
BT d i,

ARAFIROGEARA T 2R/, VA R R 69428 T b o 4] & 7 iR A R 5
b, EREBARAFIHATT ARG R L, TR RAR SR E A 6 34
I

T RBERE ERMA A AR BRI R AE AL, HAEEMEA
RABMA 6 R &@ EF o ik 2 LR, BlAFT A48 69 KRR,

F &5 AT — 2 BAK 525645 Fe st b ) A B 4T st K W iE BEATH .
TR FEAA T, PR B AR A . AR B de i A 4F SR e LER, 3T
BT, TR 1 P7E T EZbhb Faxt b b pris f 69—t K5,

st 1

(1) RABI K &G4 &

P ABEEMAAESL B FEH T REIR. 558 K% (Super
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P) 3/ 2tk 92:3:5 H5IEHE B T KRS H R ABEH, ZBH 7K
Y RBEAMERKRB B ERAE L, REHESCTFRT, AR
MEMWMIE, REJHTEE. 54, RA. BEAEMBIT, F3) 0 HBMR
A

(2) EAMM A &

4 EAE AT AHEBRAZ (LiCo0,) . #4: # B m A W (PVDF) .
W H 9 R 2 (Super P) #/F 2 97:1.5:1.5 BE-FEH N-F Aot bz iR
(NMP) ¥, 3339 F RERFA, REF BRI RH £ ERE
AR BIERAA L@ L, X5 8SCTFBRT, [FHERZHEMAE,
Z %A E. &, BRA. FEIHMRI, FREBMEY.

(3) T@ B a4 6 &

i Sh 4B 5 K545 F) Rl AT H IRA, ARG AN N-F Hootk o4 b B8
¥ P, FRRA R, BB G 4 F 094 Ah 0.8, RARRTHR
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l—FEaMmZILE, ZE0M3UEREREBRMEIIENE ) —&
TR T A BRI AL 6 BT RS 69 Z LR B 2 B B 6 5 3UR, e
ET, LEEEEEARAERGREI.

2AERBAFER 1 TR ESME LB, A4 EET, ERXRREILLP
#H3L4E A 0.1~50 um.

3. A ik, EFEAERFBR 1R 2R E M E ILE GBS T %,
HHEAET, ERBBHREIVENE Y —BERAEH (a) T ALY R
HRE. A= (b) ERIEH . F= (c) 18 4EH 1.8Debye 3 1.8Debye ¥A F 49K
RIBEF 6 RAWR, FFTIRMERAH Lk fREa) B ILT R E R &,
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ﬂ&%%%ﬂ%%i%%&ﬁ%% BE R AT, T RR A B 5 T AT
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TEA: AAREAELEAOASHIEES 145CR 145CA T B A T o3
B BGIIS FUE, FIFEIEE A 140°CT R 140°C vA F &9 FOH B 4 AR 69 4%
S ILEAE A PR B = B S U AE R A TRk . 2R R IR AT
(1) Eha4lEa A BACH LRI MRS FURF I IEH 2 LI,
BeNEdEE, HATEMRESYF X, & (2) ¥ LBEEREMIERE
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F), A BAELLIEE] S FURE6GILIR, 1FR R A T RER A
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MEIUBEM RSB, RMUES Bt L, m B ANMIRE EAERRG.

Est, E4FFF 6-198146 TR KT, & 2 Ea9Z LR EM R, —
E#% B ERS — S IUEEE, FHEH 24 Mmey LAt F iR
B, A FILREEI (1) EMEILEIFRLEAR G4 THEHER,
WA B e S FUIE F AR R AT ERT BRI R GG IR Ay iR, T T &
ST R A AERAMARA T ZE, 550 FHAMERNF X, 4,
(2) ¥ EHTFASMFTERRERR G 2 # HH THSMERE B &7
BEEKRZE, RABREG T ERE, 22, w EAFR, £ EE (1) F(2)
HIEE—ANFiEr, 2 EMBIVEEZRASIE.

5K 10 4577 2002-240215 5203k

K AR %

RO FT B iR R & P) R

Rob, KLU 8 ET, REeFTH, T aMayrEE, PURRAL.
At RO L M L 3T P A BB T 6 P T A 0 B B FLIR BRI
7 ke R

fit e 12 AR 4G Tk

KT PR E, ZEAFRAER, ALAH AL IR TR IEH
ZILIE E S —mAASH (a) TSR AAIE. 7 (b) HRIEA
(c) 184464 1.8Debye (8FF ( LABMAE$13)) &K 1.8Debye A T # TR
EA 6 R R, FETIR, B ARAA LERAAIE 6 3 LR RS &P E]
WMEAMSIEAE LB EE FHABAAKGTEIL, BiEidk, o
PR HETE . MUMRIR L. ATROKLEE. 34RO BB Mg P TR
L A B AL A

B, ARPE AL WS IUENFIEAT, ERWEMZIURGE S —&
T B B ST VA BRI AL 8 BT RS 80 S LR R R B 2 &, JTE, LB S AR
A B AR AG R AL,

bk FaE sl T B IEKE 0.1~50 um, EAMKEL 0.5~10 um. EE
BHIE B ik Foth AL T Ao/ S AR R T R . 1R R CHERPALATR (X RA
R ACH ) R, LEEZEFEEET A 0.001~50 um.

AL ALk FiF KOG LS MBIUEREA Taagd (1) ~ (7).
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(1) AMEE Ee- T FiEINZE (BERTEIGFHILE) BHFE
%% FUBR 6 IR KILEE K,

(2 B EB-AH 20 um BT 69E RJE(JIS P8117 )% 10~1500 #4/100cc,
#£.i% 20~1500 #//100cc.

(3) F 4] (Z2H]) 32/F A 2500mN/20 u m 2K 2500mN/20 pm ¥4 £, 4£
% 3000mN/20 pm 3% 3000mN/20 pm ¥A L,

(4) £ 130 CHREATAIE 1 BRI EREKSE (MD) A5
¢ (TD) 34 35%3 35%A T, #ik 30%3K 30%KAF.

(5) 2 FHMAMEM, £130CeRE TAE 1 D EHESREA 10000
#7/100cc 2% 10000 #/100cc vA k.

(6) BALREE A 155 C2 155CAh k.

(7) 2-Fxrdmagsbian, TEERMLE, FAEEIT 40C x5 4
Ab g o e R BY, BPARER A RERAGRET LR S A .

KK EASME U BEF R FIEE T, EREBEMRSZ LRGN E
v —E A AH (a) AR ERIE. A2 (b) HREF. 7 (c) 13
#%4E 4 1.8Debye 3 1.8Debye VA T 69 RIE A 69 iRAR, FTHR, BE xS
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BLEFRFHE S —Fr. VA LR RIER, kAR,

HAIFE) B 1% % FURE P adk F e 4F b, BRI FURR L FH T
EEM (8) ~ (14).

(8) FLFRZE % 25~95%.

(9) ¥BEJLEHA 20um B4 ESE (JIS P8117) 2 1500 #£7/100cc
2% 1500 #//100cc VAT,

(10) P39 7 EILEH 0.005~1 pm.

(11) 3aAb 7532 /E 4 50MPa 3 50MPa vA L.

(12) FH)3%E 4 2500mN/20 pm 2 2500mN/20 um ¥A £,

(13) #LEE % (105°C/8 1 BT ) £ MD F #1024 & TD 7 #1 ¥ 4 16%3,
16%VA T .
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(14) BE 4 5~200 pm.

HIFB) LS FUR G Ak F a4, B ROMIRARR B AT R A
(15) ~ (22).

(15) 2 H B UHF/RIE A M.

(16) Eif (15) FieBHEILH AL ARZISTERIH. aFARK
¥, YEEABUHBIBARKEERLH P2V —FF,

(17) Ei (15) X (16) PR B LHAEHSTE (Mw) A 5
x 10°3% 5% 10° A Lty H 0T ERIHE.

(18) kit (17) iaBwELHH» T ERHS Mw H 1x10°%~15x 10°
HEEA.

(19) L& (15)~(18) FAAE—RLHHIRH RN EH S TE (Mw)
Fa 3 H-F% (Mn) 2 Mw/Mn (5-F &5 ) 4 5~300.

(20) Ei% (15) ~(19) PHEE—RLHEHYRBESH L THEEY.
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)it T 5 P A B R REA B R, TR RS A, BPRR A AR A
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VAR, Tsdd, BeoTERULE. SFERLE. YEAR
UHVABAR B B R O . X R T RAT AR TH e R4, 7T 24
AV EHEAG o R ERY . AEH TSN Bt a SRR A T
We-1. Tol-1. SH-1. 4-F A RMWE-1. £, BB LH. FIEAIHER TES.
FUHEF., P, MARIHERARGHTERIH. BHHTERLH
Mw ik 5% 1073 5x 10° A b, # A4k 1x10~15 =< 10° 4958 B A, 455
it 1x10°~5 x 10° #4958 B A . BiTHFR HH T EHR T4 Mw 541 £ 15
x 10° 3% 15 x 10° VAT, STVAS FibadtATIs sadt il .

Bz R A SR UHESMAG. EARTHEEY, TUER Mw
TRV 2 AR 2 A A BB ESTFEROUHAILGES Y. RHFNHERR
TG A4 . BIARG b B AR UHE e84 . R EIFFIREER
ARG ta b, AL ARG, T ERIH. SEERTIH. YEAR
LIFHVABASE BB UH M AR AT L6 T U 6 R 205 IR 5 AR,
£, AR ESY, HKEESH Mw A 5x10° 3 5% 10° A LegA8 54
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FEBIHEFAAMY A 1x10°R 1x10° A E~RES5x10° B LHH R TH
oM. VEH MwH 1x10°3% 1 x 10° A E~TRB 5x 10° 89 TH, “Tvlik
AEBERLH. PEARUHREEARE T HEET—F, (285K L
R HEERTH . Mw A 1x10° 3 1 x 10* XA E~FR 2 5 x 10° 69 R TH =T vA
18 B —FF R AL B #) Mw B 698 T, AT LS ) —FF R ATl LR
AR, BITIEE TIHAS M Mw 49 ETRIEH] £ 15 x 109K 15 x 10°
VATF, STAESMnard. BOHESM T Mw A 5x10° K 5% 10° 4
teRESTER LGS ERLAFER UHLSHEHRIEA 100 R ET%H A 21
JREY%R 21 REY% A L, Zhefhik 21~50 T &%,

BIEZRMESYHSTF (Mw) #8395 FF (Mn) 2tk Mw/Mn (45T
oA ) AATRE, ik 5~300 895 E A, EAMKL 10~100 495 E AL 4o
Z Mw/Mn RESB, FHHsTFTEARSELE, Ak, RERERGHFH
%, Mw/Mn #itf 300 8, KT ERSLE, BFE M S FURGRE
1. Mw/Mn ZAE A 5T oA RERALAG, ZEAKRSTE20H 09
FAARK, BF, WR—W AR TRHEBRGHERLT, MwMn R TE5TF
SAWRE, BEAK, ST EOHAAMAT. G —WRAM R FIHIZE
Mw/Mn TTAifiit by 2 RS RS ERE B RE LA, A ZMEERS
%, MRAEFH 1 NEESSESTERS, £F 2 MERGKS T ERS
BT A, BEMEIR A AT, Mw/Mn ARk, BLA-t)& R 560 Mw £ 4K,
B b, AN Mw 69 £ A8, BHEIZE A6 Mw/Mn 7T A E IR &R 4
65 FF X ORA ) R IE LR

1% B A K B 64 B A% % FURBAE 4 B B TR ET, AR FBALRE, TR
SW b B RAEN, BNIZESMAEESH AW, RAK Mw 1LiL
1 x10°%~4 x 10° 64956 B . AR EWE, BB, B TERAESH HLT
o W IR R A/ AT B AR A SR R e AL T & o Ak
0 o H BRI U, BAEE R ERAF R BEE S M EHRAEN 100
F4rath 80 ST EM R 80 M EM VAT .

I B AR A R TR R R e A, B RS MRS A KT H A
et B HIE . AR T H A B IE, TOAMER Bl bR E ER T . 1F
HIKEER Y, itk Ao X PRIKEAR CH (LDPE). KRIKFEART
% (LLDPE). ®3 P QLA 4&6) T/ o -HRERS . AEA Mw A 1
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x10°~4 x 10°SEE AN RS FERIHEFHES —F., HF, LFmERL
P BEARAARER 100 R EWEAH 20 REW R 20 REMVAT. 2RI ES
BF, EFARET S AR

Ve ASHRBES T ERUHYRIFIRA G, T MEA KR ik 4 Mw 3
1x10* R Ix 10" A E~RESx 100 B LH. ATRSLEEBRNKEENER
. AR BT H A S Ee e B R ZA, T ARt B Mw 4 1 x 104
x 10649 BT H-1, Mw 4 1 x 10°~1 x 10" 44 B TH s A B Mw 4 1 % 10%~4 x
10°89 TH - a-HRERMFHES —Fehdi. $IRELH ST ERIE
FRAn T AT IR0 IR LA it H 4 e IR IE 64 R Ao A TN
YRR A AARAE S 100 R EDETH 80 M EMW =X 80 M EH VAT .

(2) #H&FH &k

h )ik BHIEM S FUBE, ST AR Bl 4o dF o 6-104736 5 T 4907
. AR RIRAE Tz F k. FIURHFATF 6-104736 5 F o FF ey ket, (i) &£
LR BE b R R R AR S, AT AR, HlE R, (i) @
AR BHE BB IRRE, AAT, TR AR M, (iii) AR5 B4 5t
Bk B A 4, (iv) il s A B 3adb i s ik R 4], (v) ¥433)
RET R, @k, TOAHREREM S IUE.

(3) #2644t

VEH R K B AE R G BIE IR S SUIR, ik eg R, FLIREH 25-95%,
W B EREH 20 um B A9ESRJEL (JISP8117) 2 1500 #/100cc 2% 1500 %5
/100cc ¥ATF , F ¥R B ILIZEH 0.005~1 pm, 3519 BT 3 3% JZ 24 50MPa & 50MPa
VA b, FH3%EH 2500mN/20 pm 3K 2500mN/20 um ¥A L, #HolkggE (105
‘C/8 Ef) E¥kFE (MD) F=RFE (TD) ¥H 16%R 16% AT, BFHEA
5~200 1 m.

[2184 5 &

AERAELMEIUBEREBEMS LE E DV —& L R A H 5T vA
BRI RAMIE S LR B EE, LRAEZ EEAHARMGRBIL, @&
SEZBHEMS IVE LR RASFIEE, TIARER ST REEME, BT
FRRS B BA BARK e mIl, AR MERHIEME LR ETMH, X2,
BB B AR 69 B IL, BREMITT T3 E) 5 RF R M S LR AR E, LT
REHANE ARG ERE &, FBILFE A Ri@ehmil, R A EAZIK,
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B A2k BB LG F 3 ILIR AL 0.1~50 um, F AL 0.5~10 pm. ik
WA A2k BB ILeY - ILAB R B R M S U R R IR R, dabIT L
H— 32 H ki, AAES &6 B EARE R RK S FUIR 69 H R B LR K
LR WA BT R, 42187% 4 0.001~50 um. HATAE &4/ E L 0.001 pm
Hat, RHEAL A, H—F @, BLS50umey, FiDEATEREAL.

Ve T VAR IRAC ) BATRE, TTeASS ik A RIGATH . RATH . kA
BB R LIHRRHTHE S —F. RACHERM AR A THE
TAHE, UERTELERN R CHELTEH BRILEGINA 75 HEY%HR
75 B %A b, FAnthik 90 K B %K 90 R E%A L, AF A FdR R T R A
LB BIRG BT, TR d, SARAK. WRLKE. Z8AH. T,
A, BTH. RLH. RTH. BALHE. —ARLH. TERLHE. T
BA MBS . MBACIHES. TEBLMES. ARBALYE. FAAHBRTYE., ¥
A AES. M. FAAEFE. N-TRATARHEBE., LBER
s . CERSF RIMES S,

s, AEh BATES, RARBRIHEFRATIHERITRY. EARATH
£ B, KR (SEAAH-RATHE) E£EWD.

AT VANE AT RS X B, Bk B A B U ST AU B R OTI A E SR
TR AR e IR R AL, MEH R ok, TS E, BATE B &R F Ik,
4R REER B R, BALG GRS, EA R BHSA, TR o 5K B
S5, v, BTFHAF. EAHRBA, Tk, B 2AR2 AR
o T FebE e b, Bl T M. FARZHF.

FRES T AR T AE R B A . AT A A IS TR M1LE
Ay, T L, . RO, AT, LERLHBS. AERR. AR T A,
TR A TE. AEEE. RS, BACH. TARKER., FARAKE
WA S, 1A i AT RS B AR R BB AL A A RS T A — IR G AT
WAL GG IR, RERRELMR, FMIEFTT ARSI E.

BAIS 6915 S AR LM R IB SR M S LR RIFI2 6 5 5, Rtk
HS5CTHSTA L.

(31841 % LI 69 H) ik

AEPAHEMSIEB T ERBHEMILVENE Y —@RA SR (a)
LA ARTAS . Ao (b) ERBIEA . (c) 1BMFESH 1.8Debye 2 1.8Debye VAT
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8 R B A 6 iRAR, TRk AR RIEFIMEAEN T, & T mk
Ag Byt g, B REEHE R EAERKG@IL, EduEN. F—F @, X
15 R BIRFIVE A IEF AT, _BiE BATE A9 B BAL, R RAAR BT E AR,

Y BIRF), ARG, #lie, REA. N-FA-2-keZ befR (NMP). =
FHPEAE (DMF)., —F¥ XA A (DMSO). 3 TE). y-T AB (GBL).
BT LA, —WA LK., ¥ (MEK). — OB, LEBRIEE. WAL
%9 (THF ). #%88 = LESVA R LERET. HF, ik MBI RIEF).

R BIRF 6188 4R 42 /& 1.8Debye 2K 1.8Debye VAT . R RIEF 691%
M4EAL T 1.8Debye B, AL AATAS B LA R EAERG aIL, FE6 B L
W% IR E TR R F T, RRIEF 1B 4L L 1.0Debye 3 1.0Debye
VAT . YEH18484E 4 1.8Debye K 1.8Debye vA T 89 R Rindl,  TRAZt, 4
4o, i ABBTHA 6 R 6V Loy FIE. 1-TE. RTE. FTE8E., KR
FHhsRSUALGIEHREFHE Y —Fr. B, A TRER, Rtk
B PR (1BH#4E: 0.375Debye ). A8 —F K (1%84E: 0.44Debye). & —F XK
(1245 4E: 0.35Debye). 3T = F 3K (1B4L4E: ODebye). THAK ((BILIE:
0.35Debye ). 1-TH&: (184 4E: 1.68Debye). =T & ({BILFE: 1.66Debye ).
VAB B TBE (18484E: 1.79Debye) T E YV —H. X2, @BBRELZGH5T
BB AF R e A, 28, ETRMEARALAGIRGTLEAR, L@
46 1.8Debye 3 1.8Debye ¥A F 47 1 RIAERA| F &5 AME 224 U F 4B
A2 1L 1.8Debye #9 1 BT,

4 3L 2 38 9% o) R RO R R AN RS AR AT AR & B 69480 B M TR
ERBREA B EART R, RERREFNE, REAH REMNN, HiFaxtis
S BEEMGE AT R RREEm., Bit, A-TFIRE, ik RIEF LR R
SATAEL . Bh, RRIEA 6Gdh SRR A A RIEF 6 Eh SR EA L, &
B BORF H E F . F b, RIS e R RIEARE R R I

B4R, BIRM Ao RRBIEF G IR EZ EMiL 30T 30°CuA £, Eimik
% 50°C3 S0CwA L, #lde, £ AE] (.5 56.5C) 4EAH REHT, 5k
A ZBE (#b.5 78.3°C. 1BHR4E 1.68Debye) 7 AEF (35 824°C. 1RILIE
1.79Debye ) Y54 R BIAFI AR, AR A 3.8 £ % 30°C X 30 CrA L&yl e,
A SEFRAEILGILZG R N, REILG T RALF E A6 B AR,

A 3 FERAR R 6 R BOE A 0 AR T, TeASSH, R A TR (bR

12
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200480034190. 3 o B 5 E11/20;

110.6C ). AR =F 3K (#k,5: 1444°C). B =_F XK (#E: 139.1C). =¥
¥ (k& 1384°C ). AR (#bhE: 1362C). 1-TE (#.E: 117.7C)
VB FTEE (5 107.9C) P EV —FF., RIEF IR RERGEEEH
ik 69 4R BIEF /R BIER=RER/ ZFR (L A4ARF R, M ZFRAR
st WP ey E S —A ). BER/FRUARRE/TE (1-TEERRTE ).

BRI MRS ST T LB AR FIEURE B RNEBELZEY
JBE kg B, (2l E A 120 M E%. RIEF AR RIEN 69 RA FLILAH
H R e R, 42 RORR/R RIEF A E L 10/90~95/5, EAnftik
20/80~90/10, #F%]4Lk 30/70~90/10.

SRR AT T AR AL R IR SR A ik, Blhe, BRE. AT E)
k. BIMAAE. Rk, BlfnA k. TR A(m v a-F)k. U
mmﬁ&\éﬂﬁﬁﬁ TAEAE . YRR A R F AT,

AT RAGRZ G, BT IBRRE RBEA R RIEN . A TR E, T
AR . TR, AR R TIREF A S ix, UEZL T AHE
AFEETEE. Riked R, RFB#TR-TFR., BAHRFHE, TUARL, #)
do, B vk R ARG 6 ARG iR, AT R B AGIR AR L 50~90C A9 ),
TR AR 1~10 46T E

RS BT EiBILE (EARKTA LY FHILE) TaB LS S
PR BRA . RART R BIER 6 RE . TR FRIES.

BIEVA B agH Tk, TR R BR R S FUIE Ao A RE B 0 #5A AL
Beh TR, Ak, AL EATEAR A R AR R B 6 T XM 89 E ST

[41 544 % LIk

A K ek bh Sk X M % LR EA A T,

(1) BEHFAH 20um Hv}éﬁzé%/?i( JIS P8117 )4 10~1500 #/100cc,
Mk 20~1500 #7/100cc. %A FEAZIT 1500 #7/100cc B, H A m % JUIRAE A
W, B IS AR A B, Bik BB I RAKBA BB EETRY . A —F &,
T2 10 #7/100cc B, WL ) 3R08 E _E SBT3 H) R 4R AL BEAT

(2) FA)3%/F A 2500mN/20 um 3K 2500mN/20 um ¥A Lk, Rk
3000mN/20 1 m 3% 3000mN/20 yum vA_E. F 5% /E K2 2500mN/20 u m &,
I4 8 A% % SUREAE b d B TR AR LR E A BB, R T AR R 4RI

(3)130°C 438 E FHAT 1 0T AL 325 6 #oli 4 B 42 MD 75 & 4= TD &

13
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13 A 35%3% 35% VAT, ik 30%3% 30% VA T . #Holkss R AT 35%8, &
TH LA S FUBRAE A WA R AR A R R L R BT 69 R A, TR S1iK
g5, FEBEANTRETS.

(4) & F 245K, £ 130CeRE TAAE 1 I EeESRE 2 10000
#7/100cc 2% 10000 #//100cc vA L.

(5) AR E A 155Cx 155CeA k.

(6) A Fatwtpegdbiam, oI omELREEE, AESNE
40°C x 5 AP Fhe o /R0y, B AR T AELBAFTHRETLRSFHB

A, b T ARL A EAAMS IUEEIT M xR AR A R IR . AUARIR A
FEAOLGE M. 3 A A BOEAL A A T AT AL S, BB AR A TR
SBIEF AL, B, BB IR EE T AR EE L iRFE, 244k
A R Ig AR AL R B, ARk 5~200 um.

W A& B 6 B Atk % FUAE A AR 4G TR T TR A B e Bk ey AY I 4%
Bl e RS, [24F R EA T4 AW AR, EA BRI EESME ILRSR
PG TR ARG 4T ok sk, STRAE R CAed AR B iRR . B AL, A AR
8 44 B A4k % FUBE A AR A TR A48 — K Bt e 4 A % Eda ity

5 3,45
GBIt VAT A4 B b b BLEA AL B, A2 AR B S AR TR R T X sk )

F ] 1

(1) ARG RA A H

ETBTH27TRENHE (XAAFRATE) XXM (Fmt:
Kynar2801. ATOFINA #t#li%. <A ESH F: #9 10 M E%. Hakdb A
2300~2700Pa - s) BRI 73 S Heg @A T, bl fAIE ISR, AT
AR (757 R4 ) TR 243 REBELRESFRAFZF R (B
¥i4E: 0.44Debye) #=l8] —F XK (1BIL4E: 0.35Debye) #946-t&H F: 80 &
K%K 80 & R%vA L], B BMSTIERAH.

(2) B 2 BT &

Bl R/ REAEROHEMSILBEALL: BT 0 — T AR
S (#) H). BE219um. FEARE: 253sec/100cc. FR|FEHZ: 3028mN/20

14

CosMX Exhibit 1002, Page 134 of 334



200480034190. 3 o B 5 ZE13/20M

um. HOLHEE: 16% (MD: 105°C/8 4B ). 5.5% (TD: 105°C/8 8 ).
FAbUF 2 7B F . 90MPa (MD). 65MPa (TD). F¥Ri@3L4%: 0.04um. &
KIUZ: 02 um. FURRE: 47%], BBEMUBRAHFE (B (B—/ Xy
oo ) #55. #B4%: 20mm. 4Eik: 48rpm) AA LR RAR. kA, BibHE
BEVAEZE 60CHT Y (4m) +, #HATTIR, $MELESME LK,

52345 2

Mg 3 (1BAR4E: 0.375Debye ) V5 A T RIEF) BLH BTG AR ASE,
536 1 BIAFHIE S 6% LR,

= A 3

% 7 BR 4 Be A bh )R A S 68.1 R, AR A R RIEA 69 29.2 /R
Syt 1-TBE (1B 4E: 1.68Debye) Bl AATAGRA RIS, B EKHEHF] 1
B AR I B A % LR,

3645 4

1% A “Kynar2821” (% &%, ATOFINA #b#lid, < RAAHSH F:
2 10 8%, MExFsE: 1200~2000Pa - s) 4EAR (NAAH-RATH)
H B4, KRR B RBHEE A 77.8 BB, ¥R F ReBe ik
% 19.5 B4y, A ARISRA RS, B EEE) 1 B RSELESME
UL

F A S

3 W Ak h R ROE R Bk AR A iR A-RA S, B e 4 FIARILHIAE
A5 5 U,

F ) 6

Mg i) “Kynar28517 ( B &a%, ATOFINA #:4li&, - R AEEH £
25 JEF%. MERFEE: 1700~2700Pa - s) AR (SARE-RATH ) K
540, A% ARIS RARIASS, 5Lk 4 R AIE R S F LR,

LA ) 1

Bds B ER A B At IR 973 JRBW, ARl RIEN, Bl A
BE R AEVASS, B e 1 FIARM R4 B A % LR,

PhAR ) 2

Fo % 79 BF 64 B A bb 1 IE . 68.1 SR B4y, AAm 292 R EMW 4 LERT BF
({B484E: 1.84Debye) ¥4 R RIEA], Bl AMAERERIASS, BRG]

15
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200480034190. 3 o B 5 F14/200

Bl A 44k 26 2 LR

LAz 4 3

(1) BEM g RA 6 Bt

AETRTH 27 FEHHR (NARHE-RATHE) XRY (Ht:
Kynar2801) /M4 97.3 HEW 4 N-TF A28 0B (NMP) +, #EH &R
g 69 NMP /5% .

(2) BEENHTR

VA2 R/othid BEAEE S S 1 FIANROHMEIURE (Rt &
F 4 —F ), B @it I poR A R (4R #55. R4E: 20mm. F5ik: 48rpm)
Ve Bk AR H NMP 5%, MIRH S IR LIk 6cm x 6cm #9440, f&

BT ALESTZEOLH4. RAEEREREE 0CHBEATTHERS S
AP, RIVEE A% FLIE.
LA 45 4

Padiih A T 5 rbai ) 3 B AR 69 AR 69 NMP ik o9 eIz & 1-T
B2 pAsh, L a3 BIAREME B e % LR,
A A5 5
Medg v T S rbak ) 3 B AR 6 BURTRE 69 NMP %0 64 4 50 IR IR 3T /2 iR b
RSP UASS, Sk 3 FIARREE S S S SR,
rbAx ) 6
P A T B ) 3 B AR 49 AT RS 69 NMP S e A e iz ir 2 F
B vaslh, Hirkiig) 3 BIARREIE A AR S L.
33 52645 1 Ao kA ) 1 69 B A4 3 FUIR 69 R | AT 69 IR M B AR PR
B (x7500) =FBE 1 (Es#6 1) F28 2 (rEf 1), B 1w, £E
5] 1 6 A S ILERA HARN 04~4um g EARRG FBIL., HAaR,
4o 2 B, JEPRERE) 1 89 A M S LR Y, BB TIK, RAF
A E AR 8 28 3L,
M) 1~6 VAR LIRS 1~6 15|69 A 644 % FUR 6 A A T 7 s
F . A A PRE) 7, TR 1~6 ForbiRH) 1~6 FARA &K THe ik % 3L
B2 &4 4 Ve R B ARG iR BAT .
- B EZEMIRA: RTIER S M REATILE.
CBEAEWEE: BitBAEET (BRXAREI Y hI4E) MEAEE

16

H

CosMX Exhibit 1002, Page 136 of 334
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ERMREGHRE, FHELESRUHEMEZIVENEEZE.

- B E R ERILGZ: RAERNI/ENT 10 ATiEIL AR,
F AT,

CEAJE: 3R JIS P8117 #ATMIE, K BIEFH 20 um 49SR/F 6.

S LM @A E FIREATRE.

S ERIRAE: 4E8 A4 1lmm (0.5mm R) #94HvA 2mm/A) &1k B T
A5 MSEIBRATRORARE, FREHRFEA 20 um BRF41E.

ol gE . A3 FUIE VS B MD &R B E 69 R B R R AR
(BZeg¥/EH 35m), £ 130CHRE FTAIE 1 hEf, RE TD F #y a4k
=

CE AR MR A RO EE R E A& (130°C/1 e ) FTREEE
2% (JISP8117), FH K H#FA R 20 um REH.

CPEARAE M £ RFRR T A dom x 3em AAEM VA MD 6] 5 AEAR 4]
¥ F ety XE L LM% ILE, £ 150 CHIRE T 34T 10 987 AL,
A AL, KRB, DR STCH MBI IR /E A AT R A AL 2,
Y B R AR 098 A AR

A AL IE A 2 B R B (JEM: LiCoO,. fifk: & &) X
|, A A e gk (BER: LiPFe. &A): BB T CEI+EER = TEF ).
R, BEAMBEAT 40C x 5 S4F e /E G, Fr oA L oM 2 ILREF S,
BB LRI E. ATFHELENLTSAA, O MARE . AR < 7]
BRI G,

17
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200480034190. 3 OB B $16/207
% 1

4] No. L)1 FHA) 2 FE A 3 S5 4

RAmams g [ PE#ZIUEY PEMEILEY [ PEMBILEY | PEM3ZILED

AR

BT RE [ P(VDF-HFP) P(VDF-HFP) P(VDF-HFP) P(VDF-HFP)
#*Fah® ES L8 2 Feapn® ES LN

2F (wi%) 2.7 2.7 2.7 2.7

B ) 7 B 7 B 7 B 7 B

2% (wit%) 73.0 73.0 68.1 77.8

I RIE A R RO G 1-T B Re-—FEO

1 D(Debye) 0.44/0.34 0.375 1.68 0.44/0.34

5% (Wi%) 24.3 24.3 29.2 19.5

AR JE ) TN R F) 8495% 5T

TR A — — — —

u YDebye) — — — —

S ArerE (40) — — — —

TR A&

BE(C) 60 60 60 60

B 1) (50) 2 2 2 2

A A1 % FLIE 6 Mt

BEEHRKSE FH AT RAARG | BATEAR | BART BAR|HBAT BAER

8 3L

& #m 3L

44 4m JU 12 & 4t
RE S AR AR A A

44 4m 3L
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TR
| BE2EWMEE (L 1.0 1.0 0.9 0.5
m)
BEENHTHR 2 2 2 5
il 542 (1 m)
% 5 JE (sec/100cc) 523 548 1208 419
F &) 3% & (mN/20 3733 3645 3361 3616
pm)
HoxEE F TD(%) 29 29 29 30
2 4ES® 27000 55000 31000 41000
(sec/100cc)
| EARE(C) | 160 160 160 160
Fo da, AL 8 #4241
EM o o o o
AR O o) O o)
18




200480034190. 3 R B B FEi7/20m
& 1(%)
| %1 No. JEZZE | #3641 6 PeEE A 1 PLE ) 2
Fhamzig [PE#ZIURY  [PE#ZILEY |PE#BILEYD | PEmZLR®
AT A5 P(VDF-HFP) P(VDF-HFP) [ P(VDF-HFP) P(VDF-HFP)
#F FH4p® #F 9 #F4pS
SF (wWt%) 2.7 2.7 2.7 2.7

B ) ) fiF) ) BF) %) BF) %) BF)
HE (wit%) 77.8 77.8 97.3 68.1
T RIEFH L B FXO — BT B8

u P(Debye) 0.375 0.44/0.34 — 1.84
L8 (Wi%) 19.5 19.5 — 29.2
AT e 6 TS BE ] 69IRT
R BB — — — —

U U)(Debye) — — — —
ZAREE (&) — — — —
FIEEAE
BE(C) 60 60 60 60
B 18] (47) 2 2 2 2

o 2 LR

kS
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BEENIRE F R T REAKM | BT BAEK| 83060 &K | @308 F ok~
4m 3L &4 4m 3L R, AR | AR ARIE R
P ALH TR | R AR TR

BEENEE(L 0.5 0.4 0.8 0.5
m)
BEZEOFHR 5 5 AL E AL R
3B L7321 m)
% 4% (sec/100cc) 683 362 65000 5800
F #) i% A& (mN/20 3410 3361 3528 3479
g m)
Hol 25 & TD(%) 30 29 28 28
L D 100000 31000 >100000 60000
(sec/100cc)
P B E(C) 160 160 160 160
Fo 4% 0 #bi)

AR O (@] @] @]

A O O o) o)

19




200480034190. 3 Ui Bl B FE18/20m
A 1(%)
4] No. AR 5] 3 AR ) 4 e 45 S i B 6
EMrEm% 3L | PE # 3 3LEW PE# % 3L02™ | PE #% 3 3L |PEm3LE®
R AR
A A P(VDE-HFP) P(VDF-HFP) P(VDF-HFP) P(VDF-HFP)
EF S HFAH® EF Ay HFA4HS
4% (wt%) 2.7 2.7 2.7 2.7
IR NMP® NMP® NMP®? NMP®
4% (wt%) 97.3 97.3 97.3 97.3
B EF — — — —
u Y(Debye) — — — —
AF (Wi%) — — — —
R A BUEF R R
R B FH 7852 1-T B B — O L
n M(Debye) 1.68 1.68 0.44/0.34 0.375
2 FetiE (4) 0.1 0.1 0.1 0.1
F A
BE(C) 60 60 60 60
B 1] (47) 5 5 5 5
Ao LR
BEEMKE AR RSY TR 2@l | FAR Z@mIeh | AR L @il
SFLEIR RIS T | BRI ES, @1 | BRRAS, @
BEEZERE | BEEZERHB HEZEHB
BEEMBE(u 0.8 0 0 0
m)
BEEMTHR| FaenlE — — —
BIZE(um)
% A& (sec/100cc) 1551 263 260 259
F #| 3% A (mN/20 3224 3038 2999 3018
Hm)
BOHGE E TD(%) 29 32 32 32 ]
345 50000 1900 1810 1850
(sec/100cc) |
YiAkiB JE(C) 160 155 155 155
Fo Mah A |
EAR ) x
R o x
20
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200480034190. 3 o B 5 ZE19/20M

F1(%)
1) No. 2
BrEmk % LE | PE M2 ILEY
FARE —
HE (wit%) —
B —
A& (wit% ) —
NP —
u D(Debye) —
BF (wWi%) —
TRAT S 6 R RUUR R 69
AR —
u D(Debye) —
EorerE (4) —
TR
2 /Z(C) —
5= E(4Y) —
8w 3 LR
BEEWKRE —
BEEWMBE(M —
m)
BEENTFHR —
@ 3L4ZE(um) ]
% AL (sec/100cc) 253
F A 3% A (mN/20 3028
um)
P LE & TD(%) | 16(MDY/5.5(TD)Y
H ) 4F RS 1820
(sec/100cc)
AR E (C) 155
Fo Ao AR
EAR
RAR x

(1) 1B48E

(2) 130CHBE T4 1 N HAREHERE

(3) FHEAMB UL L E 2 AHREE (EHM: LiCoO,. Ath: &F)
20, HZARGMIE (LMR: LiPF. AR SEAT CEHE Lh)
&, BEAMBAT 40°C < S 5-4F ek, ¥ B i T oM S LR G, A
EF B SR,

(4) RUWH#HEZIE, AL BT 1 —F. RRLFE (BR) 4

21
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200480034190. 3 o B 5 ZE20/20m

(5) R (SNEAAH-BETH) 2R (H =% : Kynar2801. ATOFINA
Bl SEAHESHE: 4 10 R E%. EaFE: 2300~2700Pa - s)

(6) AR = F XK (MBIFE: 0.44Debye ) F= /8] = F K (1B 4E: 0.35Debye )
Byb-it & F: 80 BER%K 80 B R%¥A L,

(7)) B (FAAAH-RATH ) 2R (FEL: Kynar2821, ATOFINA
AFiE, SEAEESA FE: 410 M E%. ek /E: 1200~2000Pa - s)

(8) B (SNAAH-MATH ) ERY (Fs:%: Kynar2851, ATOFINA
AEE, NRAHERFE: 4 5SRE%. EEFSE: 1700~2700Pa - s)

(9) N-F A -2-vh ek 4% BR)

(10) 3 2 FURAE 105 CeyBE Fi#AT 8 DT EN#KF @
(MD). F % (TD) #94kss 2347 3 RmE, K-F3944,

dof 1 BT, BB 6 R R ) 1~6 89 24 5 ILEEE
B FRIRAE. Mok, 4. m%%&u&ﬁ%MMﬁ%&iﬁﬁ
FE. B—FHE, EREF LT, BT ERFRFEIHRESTFRES, Bk
A TR BRI, FEREE, ERBEFA 2P, B TFARART ST
1B SEAZ T 1.8Debye 697 BIER], BEEA HRE ARG @I, FAEE.
R 3 F, B TERAQRARTRETRIER, ERAKE, RRERR
BAVR, BAA R B AR EIL, FREE. S 46 F, IFE
HEURA R T RARRIRRN, EEFE, ZHRERRERNF, B, R
LRI AL, M BB EERAINB. Erhip 7%, & TEA WIS E,
B o2 F] 45 b Foxd dLAR 69 3R £ |

22
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HED 2 RV ERSHA, % 2 ET R REA RO, B R AR NG
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KRR TR A RRARIEK R IR

AR G
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[0002]  LIBEES F R s M ACR EEK R R i gl ) 2 B AR 2B i A s ki L AL 31
TOARMLFRAE UG AL S U A YR AL, ek, i T B S i B X FE
FRAIE, IX 28 AR YRR I Y B AR5

[0003]  fREHE(EHE R 7 & /DR R, AEK R R s e 204k, &
VI, A BN b SEE N AN Ae, (HBE 5 T R T RSN EEE, AT R I THRE S A
TER MU, A A T S M, SRR i, DR, R Rl A 7e 0, AR S R 2 TR
A i 2 TR BRI 18 AT AETR I A B 22 XA IR AR B o MR DOZ B W A HE A o FEL AR
HEEATR A AR =R, CHIREZEARIER.

00041  VEAHPI— MRS, OG0 K HEE M S8 BRI 2 fLE (LUF, B
AR S EZ L2 B T1E 8 DA S IR 10 B A v 2 AL B 13 B B i HoR (g an 2
WARRISCER D fid G2 LB &, 475 58 AR FPRE T E& ik FIFAUE, WEe
A3 LA S B I R AT A, B BDRY S TRE R . BRI, BeRs ol iR B i AR R g o
00051 by 4k, ZEAY H CAAE 4 8 G A sk i E e vt G 00 L B il SRR AE A1
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/013,887 06/20/2018 Jianjian Yi DEHE-1806-USPT
CONFIRMATION NO. 3106
129752 PUBLICATION NOTICE
BYIP

G622 Lancmark Pice A

Frisco, TX 75035

Title:SEPARATOR AND ENERGY STORAGE DEVICE

Publication No.US-2019-0319243-A1
Publication Date:10/17/2019

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/013,887 06/20/2018 Tianjian Yi DEHE-1806-USPT 3106
129752 7590 11/07/2019 | AMINGR |
BYIP LTD.
5700 Granite Parkway, Suite 200 CHMIELECKL, SCOTT J
Plano, TX 75024
| ART UNIT | PAPER NUMBER |
1729
| NOTIFICATION DATE | DELIVERY MODE |
11/07/2019 ELECTRONIC

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

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

charles_ho@barron-young.com
charlesho@barron-young.com
cho@barron-young.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/013,887 Yi etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
SCOTT J CHMIELECKI 1729 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of ime may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

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

Status
1) Responsive to communication(s) filed on 20 June 2018.
(J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)(] This action is FINAL. 2b) [J This action is non-final.

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

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

Disposition of Claims*
5) Claim(s)  1-17 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) [J Claim(s) ___is/are allowed.
7) O Claim(s) ____is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) Claim(s) 1-17 are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10})(J The specification is objected to by the Examiner.
11)(0 The drawing(s) fledon ____ is/are: a)(]] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)d Al b)(J Some** ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.1 Certified copies of the priority documents have been received in Application No.

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

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [] Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20191105
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Application/Control Number: 16/013,887 Page 2
Art Unit: 1729

DETAILED ACTION
Notice of Pre-AIA or AIA Status

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

under the first inventor to file provisions of the AlA.
Election/Restriction

1. Restriction to one of the following inventions is required under 35 U.S.C. § 121:
l. Claims 1-10, drawn to a separator, classified in HO1M 2/1686.
Il. Claims 11-17, drawn to a method of making a separator, classified in HO1M 2/145.
2. The inventions are independent or distinct, each from the other because:

Inventions Group Il and Group | are related as process of making and product
made. The inventions are distinct if either or both of the following can be shown: (1) that
the process as claimed can be used to make another and materially different product or
(2) that the product as claimed can be made by another and materially different process
(MPEP § 806.05(f)). In the instant case the process as claimed can be used to make a
catalytic layer comprising inorganic particles suspended in a film.
3. Restriction for examination purposes as indicated is proper because all the
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because one or more of the following reasons apply:

a) each Group possesses a separate classification as set forth above; and

b) each Group requires a separate field of search to find relevant prior art (see
MPEP § 808.02).

Applicant is advised that the reply to this requirement to be complete must
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include (i) an election of an invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
§ 103 or pre-AIA 35 U.S.C. § 103(a) of the other invention.

4. Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. A request to correct inventorship under 37 CFR 1.48(a)
must be accompanied by an application data sheet in accordance with 37 CFR 1.76 that

identifies each inventor by his or her legal name and by the processing fee required
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under 37 CFR 1.17(i).

5. The examiner has required restriction between product or apparatus claims and
process claims. Where applicant elects claims directed to the product/apparatus, and all
product/apparatus claims are subsequently found allowable, withdrawn process claims
that include all the limitations of the allowable product/apparatus claims should be
considered for rejoinder. All claims directed to a nonelected process invention must
include all the limitations of an allowable product/apparatus claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the
product/apparatus claims and the rejoined process claims will be withdrawn, and the
rejoined process claims will be fully examined for patentability in accordance with 37
CFR 1.104. Thus, to be allowable, the rejoined claims must meet all criteria for
patentability including the requirements of 35 U.S.C. § 101, 102, 103 and 112. Until all
claims to the elected product/apparatus are found allowable, an otherwise proper
restriction requirement between product/apparatus claims and process claims may be
maintained. Withdrawn process claims that are not commensurate in scope with an
allowable product/apparatus claim will not be rejoined (see MPEP § 821.04).
Additionally, in order for rejoinder to occur, applicant is advised that the process claims
should be amended during prosecution to require the limitations of the
product/apparatus claims. Failure to do so may result in no rejoinder. Further, note
that the prohibition against double patenting rejections of 35 U.S.C. § 121 does not
apply where the restriction requirement is withdrawn by the examiner before the patent

issues (See MPEP § 804.01).
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT J CHMIELECKI whose telephone number is
(671)270-5591. The examiner can normally be reached on M-F 8:30 am to 5 pm.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ula Ruddock can be reached on 5712721481. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http:/pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call

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

/SCOTT J. CHMIELECKV
Primary Examiner, Art Unit 1729
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: NINGDE AMPEREX TECHNOLOGY LIMITED
Application No.: 16/013,887

Filing Date: June 20, 2018

Entitled: SEPARATOR AND ENERGY STORAGE DEVICE

RESPONSE TO RESTRICTION REQUIREMENT

This paper is submitted in response to the Restriction Requirement mailed on November

7,2019.

Listing of Claims begin on page 2 of this paper.

Remarks begin on page 6 of this paper.

{DEHE-1806-USPT/01080441v1} 1
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Listing of Claims
This listing of claims will replace all prior versions, and listings, of claims in the application:

1. (Original)A separator, comprising:

a porous substrate; and

a porous layer arranged on a surface of the porous substrate, wherein the porous layer
comprises inorganic particles and a binder, and a ratio of Dv90 of the inorganic

particles to the thickness of the porous layer is in a range from 0.3 to 3.0.

2. (Original)The separator according to claim 1, wherein the porous layer has a

thickness of 0.2 um to 10 um.

3. (Original)The separator according to claim 1, wherein the porous layer has pores

formed by the binder, and the pores at least comprises a part of the inorganic particles.

4. (Original)The separator according to claim 3, wherein the pores have an average pore

size of 0.3 um to 20 um.

5. (Original)The separator according to claim 1, wherein a volume ratio of the inorganic

particles to the binder is in a range from 0.2 to 3.0.

6. (Original)The separator according to claim 1, wherein the porous layer has a porosity

of 20% to 90%.

{DEHE-1806-USPT/01080441v1} 2
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7. (Original)The separator according to claim 1, wherein the inorganic particles are one
or more selected from the group consisting of alumina, silica, magnesia, titanium oxide,
hafnium dioxide, tin oxide, zirconia, cerium dioxide, nickel oxide, zinc oxide, calcium
oxide, boehmite, aluminum hydroxide, magnesium hydroxide, calcium hydroxide, and

barium sulfate.

8. (Original)The separator according to claim 1, wherein the binder is one or more
selected from the group consisting of polyvinylidene fluoride, vinylidene fluoride-
hexafluoropropylene copolymer, polyamide, polyacrylonitrile, polyacrylate, polyacrylic
acid, polyacrylates, sodium carboxymethylcellulose, polyvinylpyrrolidone, polyvinyl

ether, polymethyl methacrylate, polytetrafluoroethylene and polyhexafluoropropylene.

9. (Original)An energy storage device, comprising the separator according to claim 1.

10. (Original)The energy storage device according to claim 9, wherein the energy

storage device is a lithium-ion battery.

11. (withdrawn)A method for preparing a separator, wherein the method comprises steps
of:

mixing inorganic particles with a binder to generate a mixture;

adding a first solvent into the mixture;

stirring the mixture with the first solvent to obtain a uniform coating solution;

coating the uniform coating solution onto a surface of a porous substrate to form a wet

film;

{DEHE-1806-USPT/01080441v1} 3
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immersing the wet film into a coagulating solution for phase transformation; and

drying the phase-transformed wet film to obtain the separator.

12. (withdrawn)The method according to claim 11, wherein the solid content in the

coating solution is in a range from 7% to 25%.

13. (withdrawn)The method according to claim 11, wherein the coagulating solution
comprises a second solvent and a third solvent, and the second solvent has a mass

percentage of 20% to 60%.

14. (withdrawn)The method according to claim 11, wherein the first solvent is one or
more independently selected from the group consisting of N-methylpyrrolidone ,

dimethylacetamide and dimethylformamide.

15. (withdrawn)The method according to claim 11, wherein the porous substrate
comprises a polymer film, a multilayer polymer film, or a non-woven fabric formed by
any one or more of the following polymers: polyethylene, polypropylene, polyethylene
terephthalate, polyphthaloyl diamine, polybutylene terephthalate, polyester, polyacetal,
polyamide, polyimide, polyetheretherketone , polyaryletherketone, polyetherimide,
polyamide imide, polybenzimidazole, polyethersulfone, polyphenylene oxide,

cycloolefin copolymer, polyphenylene sulfide, and polyethylene naphthalene.

{DEHE-1806-USPT/01080441v1} 4
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16. (withdrawn)The method according to claim 15, wherein the polyethylene is at least
one selected from the group consisting of high density polyethylene, low density

polyethylene, and ultrahigh molecular weight polyethylene.

17. (withdrawn)The method according to claim 13, wherein the second solvent is one or
more independently selected from the group consisting of N-methylpyrrolidone,
dimethylacetamide and dimethylformamide, and the third solvent is one or more
selected from the group consisting of deionized water, ethanol, propanol, acetone,

dimethyl carbonate and diethyl carbonate.

{DEHE-1806-USPT/01080441v1} 5
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REMARKS
Claims 1-17 were originally filed in the present application, of which claims 11-17 have been
withdraw without prejudice or disclaimer. Consideration and allowance of pending claims 1-10

is respectfully requested.

The Examiner has identified two inventions for restriction:

I Claims 1-10, drawn to a separator, classified in HOIM 2/1686.
IL Claims 11-17, drawn to a method of making a separator, classified in
HOIM 2/145.

Applicants provisionally elect, without traverse, Group I, which includes claims 1-10.

Applicant respectfully requests an early action on the merits.

Respectfully submitted,

Dated: Jan. 3, 2020 By: /charles ho/

Charles S. Ho, Reg. No. 51807

Charles_ho@barron-young.com

{DEHE-1806-USPT/01080441v1} 6
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Application No. Applicant(s)

16/013,887 Yi etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
SCOTT J CHMIELECK] 1729 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of ime may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

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

Status
1) Responsive to communication(s) filed on 3 January 2020.
U A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(J This action is FINAL. 2b) ¥ This action is non-final.

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

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

Disposition of Claims*
5) Claim(s) 1-17 is/are pending in the application.
5a) Of the above claim(s) 11-17 is/are withdrawn from consideration.

6) (] Claim(s)_____is/are allowed.

7) Claim(s) 1-10 is/are rejected.

8) [ Claim(s) _____is/are objected to.

9) (O Claim(s) ____ are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(J The specification is objected to by the Examiner.
11) The drawing(s) filed on 20 June 2018 is/are: a)¥ accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

a)™ All b)(J Some** ¢)0 None of the:
1.4 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 5 0 Otr:)er- (s)
Paper No(s)/Mail Date 07/16/2018; 08/05/2019. —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200108a
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DETAILED ACTION
Notice of Pre-AlIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Election/Restrictions
1. Applicant’s election without traverse of Group |, claims 1-10, in the reply filed on
January 3, 2020 is acknowledged. Claims 11-17 are withdrawn from further
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected Group,
there being no allowable generic or linking claim.

Claim Rejections - 35 USC § 103

2. In the event the determination of the status of the application as subject to AIA 35
U.S.C. §§ 102 and 103 (or as subject to pre-AlA 35 U.S.C. §§ 102 and 103) is incorrect,
any correction of the statutory basis for the rejection will not be considered a new
ground of rejection if the prior art relied upon, and the rationale supporting the rejection,
would be the same under either status.
3. The following is a quotation of 35 U.S.C. § 103 which forms the basis for all

obviousness rejections set forth in this Office action:
A patent for a claimed invention maynotbe obtained, notwithstanding thatthe claimed
invention is not identicallydisclosed as setforth insection 102, if the differences between the
claimedinvention and the prior artare such thatthe claimed invention as a whole would have
been obvious before the effective filing date of the claimed inventionto a person having

ordinaryskillinthe art to which the claimed invention pertains. Patentabilityshall notbe
negated by the mannerin which the invention was made.

4, Claims 1-10 are rejected under 35 U.S.C. § 103 as being unpatentable over Nam
et al (US 2019/0355953 A1), hereinafter “Nam,” in view of Shimura et al (US

2019/0123319 A1), hereinafter “Shimura.”
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5. Regarding claim 1, Nam teaches a separator comprising:
a porous substrate, in this case the porous polyolefin substrate ( 0026);
a porous layer arranged on a surface of the porous substrate comprising
inorganic particles and a binder, in this case the organic-inorganic hybrid porous

coating layer (9 0026).

Nam does not teach the ratio of the inorganic particles’ Dv30 value to the porous
layer’s thickness. However, Shimura teaches a separator comprising inorganic particles
and a binder wherein the inorganic particle size may be adjusted to provide appropriate
Gurley and porosity values (f 0028). One with ordinary skill in the art would realize that
Dv90 is dependent on particle size and adjusting the ratio of the inorganic particles
Dv90 value to the porous layer’s thickness to be 0.3 to 3.0 would ensure that the
separator possessed the appropriate Gurley and porosity values (see § 0028), thereby
facilitating improved separator performance. Therefore, it would have been obvious to
have made the Dv90 to thickness ratio to be 0.3 to 3.0 in order to facilitate improved
separator performance.

6. Regarding claim 2, Nam further teaches that the porous layer’s thickness is 0.2
pMm to 10 pm, in this case the coating thickness is 3 um (4 0057).

7. Regarding claim 3, Nam further teaches that the porous layer has pores formed
by the binder and comprise at least a part of the inorganic particle, in this case the
porous structure is formed due to the interstitial volume between the inorganic particles
and the binder (§ 0027) which results in the claimed structure.

8. Regarding claim 4, Nam further teaches that the average pore sizeis 0.3 pm to

20 um, in this case 0.5 um (§ 0057).
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9. Regarding claim 5, Nam does not teach the volume ratio of the inorganic
particles to that of the binder. However, Shimura teaches that the volume % of the
inorganic particles in the binder is 2 vol % to 40 % or less (§ 0027), which overlaps with
the claimed ratio of 0.2 to 3.0. One with ordinary skill in the art would realize that making
the volume ratio of inorganic particles to binder to be 0.2 to 3.0 would yield a separator
with the desired heat resistance and short circuit prevention (see § 0005), thereby
facilitating improved separator performance and safety. Therefore, it would have been
obvious to have mad the volume ratio of inorganic particles to binder to be 0.2 to 3.0 in
order to facilitate improved separator performance and safety.
10.  Regarding claim 6, Nam further teaches that the porous layer’s porosity is 20% to
90%, in this case 45% (§ 0057).
11.  Regarding claim 7, Nam further teaches that the inorganic particles are selected
from alumina, titanium oxide, zinc oxide, calcium oxide, nickel oxide, and others (1
0030).
12.  Regarding claim 8, Nam further teaches that the binder is selected from
polyvinylidene fluoride hexafluoropropylene copolymer, polyacrylonitrile,
polyvinylpyrrolidone, and others (§ 0028 & 0049).
13.  Regarding claim 9, Nam further teaches an energy storage device comprising the
separator, in this case a lithium secondary battery (§ 0012 & 0029).
14.  Regarding claim 10, Nam further teaches that the energy storage device is a
lithium-ion battery, in this case a lithium secondary battery. (0012 & 0029).
Conclusion

Any inquiry concerning this communication or earlier communications from the
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examiner should be directed to SCOTT J CHMIELECKI whose telephone number is
(571)270-5591. The examiner can normally be reached on M-F 8:30 am to 5 pm.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ula Ruddock can be reached on 5712721481. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see https:/ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/SCOTT J. CHMIELECKV
Primary Examiner, Art Unit 1729
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Application/Control No. Applicant(s)/Patent Under Reexamination
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

N

Ref jiHits {{Search Query DBs {Default 4Plurals jTime

# Operator Stamp

L1 4245 {iseparator WITH binder WITH inorganic ADJ us- OR ON 2020/01/08
particle AND inorganic ADJ particle SAME PGPUB; 17:46

(alumina silica magnesia (titanium hafnium tin jUSPAT
zirconia nickel zinc calcium) ADJ oxide cerium
ADJ dioxide boehmite (aluminum magnesium
calcium) ADJ hydroxide barium ADJ sulfate)
AND binder SAME (polyvinylidene ADJ fluoride
pvdf vinylidene ADJ fluoride ADJ
hexafluoroproyplene polyamide polyacrylonitrile
polyacrylate polyacrylic ADJ acid sodium ADJ
carboxymethylcellulose polyvinylpyrrolidone
polyvinyl ADJ ether polymethyl ADJ
methacrylate polytetrafluoroethylene ptfe
polyhexafluoropropylene)

L2 166 L1 AND porous ADJ (substrate layer film base) {US- OR ON 2020/01/08
PGPUB; 17:47
USPAT
L3 3 L2 AND "dv90" us- OR ON 2020/01/08
PGPUB; 18:22
USPAT
L5 {0 L1 AND "dv90" NOT L3 us- OR ON 2020/01/08
PGPUB; 18:23
USPAT
L6 {0 separator WITH binder WITH inorganic ADJ FPRS; {{OR ON 2020/01/08
particle AND inorganic ADJ particle SAME EPO; 18:31

(alumina silica magnesia (titanium hafnium tin {JPO
zirconia nickel zinc calcium) ADJ oxide cerium
ADJ dioxide boehmite (aluminum magnesium
calcium) ADJ hydroxide barium ADJ sulfate)
AND binder SAME (polyvinylidene ADJ fluoride
pvdf vinylidene ADJ fluoride ADJ
hexafluoroproyplene polyamide polyacrylonitrile
polyacrylate polyacrylic ADJ acid sodium ADJ
carboxymethylcellulose polyvinylpyrrolidone
polyvinyl ADJ ether polymethyl ADJ
methacrylate polytetrafluoroethylene ptfe
polyhexafluocropropylene)

L7 i1 separator WITH binder WITH inorganic ADJ FPRS; {OR ON 2020/01/08
particle AND "dv90" EPO; 18:32
JPO
L8 i3 separator WITH binder WITH inorganic ADJ us- OR ON 2020/01/08
particle AND "dv90" PGPUB; 18:32
USPAT
L9 {127 {iL2 AND particle ADJ size us- OR ON §2020/O1/08
PGPUB; {18:39
USPAT
L10 {100 {L2 AND particle ADJ size WITH inorganic us- OR ON 12020/01/08
PGPUB; {18:40
USPAT
L11 1 (ningde ADJ amperex.AS. (yi zhang wei jus- OR ON §I2020/O1/08

file:///C/Users/schmielecki/Documents/e-Red%20Folder/16013887/EASTSearchHistory.16013887_AccessibleVersion.htm[1/8/2020 8:09:19 PM]
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EAST Search History

PGPUB; !
USPAT |

tao).IN.) AND (inorganic ADJ particle WITH
{jporous ADJ substrate WITH porous ADJ layer
WITH "dv80").CLM.

EAST Search History (I nterference)

< This search history is empty>

1/8/2020 8:09:16 PM
C:\ Users\ schmielecki\ Documents\ EAST\ Workspaces\ 16\ 013887.wsp
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Receipt date: 08/05/2019 16/013,887 - GAU: 1729

Doc code: IDS PTO/SB/08a (02-18)

. . . . Approved for use through 11/30/2020. 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 16013887
Filing Date P018-06-20

INFORMATION DISCLOSURE

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

First Named Inventor ‘Ilianjian Yi
Art Unit \ 1729

Examiner Name ‘ Chmielecki, Scott J.

Attorney Docket Number |DEHE—1806—USPT

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages Columns Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document

Figures Appear

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

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial® No |Number3 Code?j Code4| Date PR Passages or Relevant
Document .
Figures Appear
s.J7.¢c. /1 [1882436 N A 2006-12-20 Tonen Sekiyukagaku KK )¢
s.J.c.42 |po3155217 N A 2013-06-12  |[Teijin Limited X

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.18 ALL REFERENCES CONSIDERED EXCERPT WHERE LINED THROUGH. /S.J.C./7
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soeipt date: 08/05/2019 1E/013,887 - GaU: 172
Application Number 16013887

Filing Date 2018-06-20

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Jianjian Yi
Art Unit ‘ 1729

Examiner Name ‘ Chmielecki, Scott J.

Attorney Docket Number ‘ DEHE-1806-USPT

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

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

Examiner Signature |I/chTT J. CHMIELECKI/ Date Considered “ NL/08/2020

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

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

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

EFS Web 2.1.18 ALL REFERENCES CONSIDERED EXCERPT WHERE LINED THROUGH. /S.J.C./7
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sceipt date: 08/05/2019 16/013,887 - GAU: 172

Application Number 16013887

Filing Date 2018-06-20

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Jianjian Yi

Art Unit ‘ 1729

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Chmielecki, Scott J.

Attorney Docket Number ‘ DEHE-1806-USPT

CERTIFICATION STATEMENT

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

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

OR

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

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

See attached certification statement.
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 [Charles Ho/ Date (YYYY-MM-DD) 2019-08-05
Name/Print Charles Ho Registration Number |51 ,807

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 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18 ALL REFERENCES CONSIDERED EXCERPT WHERE LINED THROUGH. /S.J.C./7
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Receipt date: 08/05/2019 16/013,887 - GAU: 1729

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 he disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.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.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /8.J.C.7
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Receipt date: 07/18/2018 16/013,887 - GAU: 1729

Doc code: IDS PTO/SB/08a (02-18)

. . . . Approved for use through 11/30/2020. 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 16013887
Filing Date P018-06-20

INFORMATION DISCLOSURE

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

First Named Inventor ‘Ilianjian Yi
Art Unit \ 1726

Examiner Name ‘ Not Yet Assigned

Attorney Docket Number |DEHE—1806—USPT

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document

Figures Appear

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

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial® No |Number3 Code?j Code4| Date PR Passages or Relevant
Document .
Figures Appear
; [Shenzhen Taibai
S.J.C. {1 1103474602 N A 2013-12-25 Technology Co., Ltd X
Shenzhen Hongtai
s.J.0.42 05004376 N U 2016-01-27  |Battery Technology Co., 4
| td

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
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soeipt date: 07/186/2018 1E/013,887 - GaU: 172
Application Number 16013887

Filing Date 2018-06-20

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Jianjian Yi
Art Unit ‘ 1726

Examiner Name ‘ Not Yet Assigned

Attorney Docket Number ‘ DEHE-1806-USPT

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

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature || /SCOTT J. CHMIELECRI/ Date Considered “ 01/08/2020

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

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ¥ Applicant is to place a check mark here if|
English language translation is attached.
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sceipt date: 07/16/2018 16/013,887 - GAU: 172

Application Number 16013887

Filing Date 2018-06-20

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Jianjian Yi

Art Unit ‘ 1726

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Not Yet Assigned

Attorney Docket Number ‘ DEHE-1806-USPT

CERTIFICATION STATEMENT

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

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

OR

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

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

See attached certification statement.
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 [Charles Ho/ Date (YYYY-MM-DD) 2018-07-13
Name/Print Charles Ho Registration Number |51 ,807

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 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 07/16/2018 16/013,887 - GAU: 1729

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 he disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.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.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /8.J.C.7
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Electronic Acknowledgement Receipt

EFS ID: 39120604
Application Number: 16013887
International Application Number:
Confirmation Number: 3106

Title of Invention:

SEPARATOR AND ENERGY STORAGE DEVICE
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Filer Authorized By:
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Jianjian Yi
Application No.:16/013,887
Filing Date: June 20, 2018

Entitled: SEPARATOR AND ENERGY
STORAGE DEVICE

Attorney Docket No.: DEHE-1806-USPT

RESPONSE TO NON-FINAL OFFICE ACTION

Dear Sir:

The present paper is being submitted in response to the Non-Final Office Action mailed

January 15, 2020.

Remarks begin on page 2 of this paper.

{DEHE-1806-USPT/01127058v1} 1
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Remarks

Claims 1-17 are pending in the present application, of which claims 11-17 are withdrawn
from consideration. By this paper, no claims are amended. Applicant respectfully requests

reconsideration of the pending claims in view of the following remarks.

Rejection Under 35 U.S.C. §103

Claims 1-10 are rejected under 35 U.S.C. 103 as being unpatentable over Nam e7 al.
(US2019/0355953A1, hereafter “Nam”), in view of Shimura ez a/.(US2019/0123319A1,

hereafter “Shimura”).

Applicants respectfully disagrees for the below reasons.
Claim1 recites:

[a] a ratio of Dv90 of the inorganic particles to the thickness of
the porous layer arranged on a surface of the porous substrate is

in a range from 0.3 to 3.0.

The examiner deems that Nam dose not disclose or teach “ratio of Dv90 of the inorganic
particles to the thickness of the porous layer”, but Shimura teaches. Applicant respectfully

disagrees.

Firstly, the Shimura’s separator comprising: “a base material resin having voids; and an

inorganic particle having a surface (A) facing the void and a surface (B) in contact with the resin,
wherein the length of the surface (A) is 50% or more of the length of the outer periphery of the
particle in a cross-sectional SEM photograph of the separator (see claimi and para.0018)”. Thus,

in Shimura, the separator comprises “the base material resin” having void, NOT “the porous

layer” arranged on a surface of “the base material resin” which is a different matter, this is

because there is no porous layer at all. Based on this, it is impossible for Shimura to think that a
porous layer having voids is disposed on the base material. Furthermore, it is also impossible for

Shimura to think of the correlation between Dv90 of the inorganic ions and the thickness of the

{DEHE-1806-USPT/01127058v1} 2
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porous layer. Thus, Shimura fails to disclose the porous layer which the office action relied on
to anticipate the original claims 1. Therefore, Shimura fails to disclose or teach “a ratio of Dv90
of the inorganic particles to the thickness of the porous layer arranged on a surface of the porous

substrate is in a range from 0.3 to 3.0” as recited in claim 1.

Secondly, even though Shimura disclosed that the inorganic particle size can be adjusted to
adjust the porosity (see para.0028) and air-permeability (see para.0036), the relationship between
Dv90 and the thickness of the porous layer is not easy for those skilled in the art to conceived.

The specific reasons are as follows:

i) As can be seen from the para.0028 of Shimura “... the particle size of the inorganic

particles is not particularly limited...the particle size may be adjusted such that separator

characteristics, such as Gurley value and porosity, become appropriate values...”, so the

inorganic particle size is adjusted to affect the size of the pores formed between the inorganic
particles, thereby affecting the porosity and air-permeability of the separator in Shimura.
However, the feature “ratio of Dv90 of the inorganic particles to the thickness of the porous layer”
recited in claim 1 is used to make the separator and the electrode have excellent adhesion, to
ensure that the battery has good safety performances, which is different from the porosity and

air-permeability.

ii) There are many parameters that represent the inorganic particle size, such as Dv10, Dv50,
Dv99, etc. Generally, it is more preferred to use Dv50, which is the average particle size, to
more truly reflect the overall situation of inorganic particle distribution for those skilled in the art,
such as “the mode diameter” disclosed by Shimura, represents the diameter of the largest
proportion of particles, and its physical meaning is close to the average particle size. Therefore,
even if the relationship between the size of the inorganic particles and the thickness of the porous
layer is conceived, the ratio of the average particle size of the inorganic particles to the thickness
of the porous layer can be only considered by those skilled in the art, but not the relationship

between the Dv90 of inorganic particles and the thickness of the porous layer.

Based on the above, it is nonobvious for one with ordinary skill in the art to have the
feature “a ratio of Dv90 of the inorganic particles to the thickness of the porous layer arranged

on a surface of the porous substrate is in a range from 0.3 to 3.0” as recited in claim 1.

(O8]

{DEHE-1806-USPT/01127058v1}
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In summary, applicant respectfully submits that the cited references, either individually or
in combination, fail to disclose or teach the features “a ratio of Dv90 of the inorganic particles to
the thickness of the porous layer arranged on a surface of the porous substrate is in a range

from 0.3 to 3.0” as recited in claim 1.

Accordingly, for at least the above reason, withdrawal of the rejection of claim 1 is
respectfully requested. Claims 2-8 which depend upon claim 1 are patentably distinct over the

cited prior art due to their dependence upon claim1 and also due to their own limitations.

Claim 9 recites an energy storage device, comprising the separator according to claim 1,
thus also patentable. Similarly Claim 10, which depend upon claim 9 are patentably distinct over

the cited prior art due to their dependence upon claim 9 and also due to their own limitations.

For at least the above reasons, the claims currently under consideration are believed to be in
condition for allowance. While this response sets forth arguments against certain made by the
office action, Applicant does not concede to the validity of other allegations not argued in this

response.
The Commissioner is hereby authorized to charge any additional fees which may be required, or
credit any overpayment to Deposit Account No. 50-5658.
Respectfully submitted,

Dated: April 10, 2020 By: /charles ho/
Charles S. Ho, Reg. No. 51807

Charles ho@barron-young.com

{DEHE-1806-USPT/01127058v1} 4
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DETAILED ACTION
Notice of Pre-AIA or AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlIA. The text of those sections of Title 35,
U.S. Code not included in this action can be found in a prior Office action.

Claim Rejections - 35 USC § 103

1. The rejection of claims 1-10 under 35 U.S.C. § 103 as being unpatentable over
Nam et al (US 2019/0355953 A1), hereinafter “Nam,” in view of Shimura et al (US
2019/0123319 A1), hereinafter “Shimura,” is maintained as set forth below.
2. Regarding claim 1, Nam teaches a separator comprising:

a porous substrate, in this case the porous polyolefin substrate (§ 0026);

a porous layer arranged on a surface of the porous substrate comprising

inorganic particles and a binder, in this case the organic-inorganic hybrid porous

coating layer ( 0026).

Nam does not teach the ratio of the inorganic particles’ Dv30 value to the porous
layer’s thickness. However, Shimura teaches a separator comprising inorganic particles
and a binder wherein the inorganic particle size may be adjusted to provide appropriate
Gurley and porosity values (§ 0028). One with ordinary skill in the art would realize that
Dv90 is dependent on particle size and adjusting the ratio of the inorganic particles
Dv90 value to the porous layer’s thickness to be 0.3 to 3.0 would ensure that the
separator possessed the appropriate Gurley and porosity values (see § 0028), thereby
facilitating improved separator performance. Therefore, it would have been obvious to

have made the Dv90 to thickness ratio to be 0.3 to 3.0 in order to facilitate improved
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separator performance.

3. Regarding claim 2, Nam further teaches that the porous layer’s thickness is 0.2
pMm to 10 um, in this case the coating thickness is 3 um (] 0057).

4. Regarding claim 3, Nam further teaches that the porous layer has pores formed
by the binder and comprise at least a part of the inorganic particle, in this case the
porous structure is formed due to the interstitial volume between the inorganic particles
and the binder (§ 0027) which results in the claimed structure.

5. Regarding claim 4, Nam further teaches that the average pore size is 0.3 um to
20 pm, in this case 0.5 um (] 0057).

6. Regarding claim 5, Nam does not teach the volume ratio of the inorganic
particles to that of the binder. However, Shimura teaches that the volume % of the
inorganic particles in the binder is 2 vol % to 40 % or less (§ 0027), which overlaps with
the claimed ratio of 0.2 to 3.0. One with ordinary skill in the art would realize that making
the volume ratio of inorganic particles to binder to be 0.2 to 3.0 would yield a separator
with the desired heat resistance and short circuit prevention (see § 0005), thereby
facilitating improved separator performance and safety. Therefore, it would have been
obvious to have mad the volume ratio of inorganic particles to binder to be 0.2 to 3.0 in
order to facilitate improved separator performance and safety.

7. Regarding claim 6, Nam further teaches that the porous layer’s porosity is 20% to
90%, in this case 45% (§ 0057).

8. Regarding claim 7, Nam further teaches that the inorganic particles are selected
from alumina, titanium oxide, zinc oxide, calcium oxide, nickel oxide, and others (4

0030).
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9. Regarding claim 8, Nam further teaches that the binder is selected from

polyvinylidene fluoride hexafluoropropylene copolymer, polyacrylonitrile,

polyvinylpyrrolidone, and others (§ 0028 & 0049).

10.  Regarding claim 9, Nam further teaches an energy storage device comprising the

separator, in this case a lithium secondary battery (§ 0012 & 0029).

11.  Regarding claim 10, Nam further teaches that the energy storage device is a

lithium-ion battery, in this case a lithium secondary battery. (§ 0012 & 0029).
Response to Arguments

12.  Applicant’'s arguments filed April 10, 2020 have been fully considered but they

are not persuasive. Applicant argues that the claimed apparatus is not taught by the

cited prior art.

13.  In response to applicant’'s arguments against the references individually, one

cannot show nonobviousness by attacking references individually where the rejections

are based on combinations of references (see In re Keller, 642 F.2d 413, 208

USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir.

1986)). Particularly, Applicant’'s argument that certain features are not taught by

Shimura are unpersuasive because Nam teaches these features as discussed in the

rejection of claims, above.

14.  Applicant’s arguments fail to comply with 37 CFR 1.111(b) because they amount

to a general allegation that the claims define a patentable invention without specifically

pointing out how the language of the claims patentably distinguishes them from the

references. While Applicant is correct that neither reference explicitly recites the Dv90

value, Applicant fails to address Shimura’s teaching that adjusting particle size results in
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achieving desired Gurley and porosity values (see § 0028). Again, since Dv90 is a
description of particle size one with ordinary skill in the art would understand to adjust
this value in order to obtain a separator with the appropriate Gurley and porosity values
to ensure proper separator functionality. Furthermore, Applicant fails to provide any
evidence or reasoning as to why the Dv90 value is significant or provides unexpected
results. Therefore, Applicant’'s argument is unpersuasive.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT J CHMIELECKI whose telephone number is
(571)270-5591. The examiner can normally be reached on M-F 8:30 am to 5 pm.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

CosMX Exhibit 1002, Page 208 of 334



Application/Control Number:16/013,887 Pageb
Art Unit:1729

interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ula Ruddock can be reached on 5712721481. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see https:/ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/SCOTT J. CHMIELECKV
Primary Examiner, Art Unit 1729
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: NINGDE AMPEREX
TECHNOLOGY LIMITED
Application No.:16/013,887

Filing Date: June 20, 2018

Entitled: SEPARATOR AND ENERGY
STORAGE DEVICE
Attorney Docket No.: DEHE-1806-USPT
RESPONSE TO FINAL OFFICE ACTION MAILED APRIL 20, 2020

Dear Sir:

The present paper is being submitted in response to the Final Office Action mailed April

20, 2020.

Listing of Claims begins on page 2 of this paper.
Remarks begin on page 5 of this paper.

{DEHE-1806-USPT/01167079v1}
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) A separator, comprising:

a porous substrate; and

a porous layer arranged on a surface of the porous substrate, wherein the porous
layer comprises inorganic particles and a binder, and a ratio of Dv90 of the inorganic
particles to the thickness of the porous layer is in a range from 0.3 to 3.0,

wherein the porous layer has pores formed by the binder, and the pores at least

comprises a part of the inorganic particles.

2. (Original) The separator according to claim 1, wherein the porous layer has a

thickness of 0.2 um to 10 um.
3. (Canceled).

4. (Currently Amended) The separator according to claim [[3]] 1, wherein the pores

have an average pore size of 0.3 um to 20 um.

5. (Original) The separator according to claim 1, wherein a volume ratio of the

inorganic particles to the binder is in a range from 0.2 to 3.0.

6. (Original) The separator according to claim 1, wherein the porous layer has a

porosity of 20% to 90%.

7. (Original) The separator according to claim 1, wherein the inorganic particles
are one or more selected from the group consisting of alumina, silica, magnesia,
titanium oxide, hafnium dioxide, tin oxide, zirconia, cerium dioxide, nickel oxide, zinc
oxide, calcium oxide, boehmite, aluminum hydroxide, magnesium hydroxide, calcium

hydroxide, and barium sulfate.

{DEHE-1806-USPT/01167079v1} 2
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8. (Original) The separator according to claim 1, wherein the binder is one or more
selected from the group consisting of polyvinylidene fluoride, vinylidene fluoride-
hexafluoropropylene copolymer, polyamide, polyacrylonitrile, polyacrylate, polyacrylic
acid, polyacrylates, sodium carboxymethylcellulose, polyvinylpyrrolidone, polyvinyl

ether, polymethyl methacrylate, polytetrafluoroethylene and polyhexafluoropropylene.

9. (Original) An energy storage device, comprising the separator according to

claim 1.

10. (Original) The energy storage device according to claim 9, wherein the energy

storage device is a lithium-ion battery.

11. (withdrawn)A method for preparing a separator, wherein the method comprises
steps of’

mixing inorganic particles with a binder to generate a mixture;

adding a first solvent into the mixture;

stirring the mixture with the first solvent to obtain a uniform coating solution,;

coating the uniform coating solution onto a surface of a porous substrate to form a
wet film;

immersing the wet film into a coagulating solution for phase transformation; and

drying the phase-transformed wet film to obtain the separator.

12. (withdrawn)The method according to claim 11, wherein the solid content in the

coating solution is in a range from 7% to 25%.

13. (withdrawn)The method according to claim 11, wherein the coagulating
solution comprises a second solvent and a third solvent, and the second solvent has a

mass percentage of 20% to 60%.

14. (withdrawn)The method according to claim 11, wherein the first solvent is one
or more independently selected from the group consisting of N-methylpyrrolidone,

dimethylacetamide and dimethylformamide.

(O8]
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15. (withdrawn)The method according to claim 11, wherein the porous substrate
comprises a polymer film, a multilayer polymer film, or a non-woven fabric formed by
any one or more of the following polymers: polyethylene, polypropylene, polyethylene
terephthalate, polyphthaloyl diamine, polybutylene terephthalate, polyester, polyacetal,
polyamide, polyimide, polyetheretherketone , polyaryletherketone, polyetherimide,
polyamide imide, polybenzimidazole, polyethersulfone, polyphenylene oxide,

cycloolefin copolymer, polyphenylene sulfide, and polyethylene naphthalene.

16. (withdrawn)The method according to claim 15, wherein the polyethylene is at
least one selected from the group consisting of high density polyethylene, low density

polyethylene, and ultrahigh molecular weight polyethylene.

17. (withdrawn)The method according to claim 13, wherein the second solvent is
one or more independently selected from the group consisting of N-methylpyrrolidone,
dimethylacetamide and dimethylformamide, and the third solvent is one or more
selected from the group consisting of deionized water, ethanol, propanol, acetone,

dimethyl carbonate and diethyl carbonate.

{DEHE-1806-USPT/01167079v1} 4
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Remarks

Claims 1-10 were previously pending in the present application. By this paper, claims 1
and 4 are amended without introducing new matter; claim 3 is canceled without prejudice or
disclaimer. Applicant respectfully requests reconsideration of the pending claims in view of the

above amendments and the following remarks.

Rejection Under 35 U.S.C. §103

Claims 1-10 are rejected under 35 U.S.C. 103 as being unpatentable over Nam e7 al.
(US2019/0355953A1, hereafter “Nam”), in view of Shimura ez a/.(US2019/0123319A1,

hereafter “Shimura”).

Applicants respectfully disagrees for the below reasons.
Amended claim]1 recites:

[a] the porous layer has pores formed by the binder, and the

pores at least comprises a part of the inorganic particles.

The examiner deems that Nam teaches “the porous layer has pores formed by the binder,
and the pores at least comprises a part of the inorganic particles”. Applicant respectfully

disagrees.

In Nam, the battery separator, comprises: (a) a polyolefin-based substrate; and (b) an active
layer comprising a mixture of inorganic particles and a binder, wherein the inorganic particles in
the active layer are connected and fixed to each other by the binder, and a porous structure is
formed due to an interstitial volume between the inorganic particles (see claim1 and para.0027).

The figure is introduced as follows:

{DEHE-1806-USPT/01167079v1} 5
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Fig.8 of Nam

As can been seen from the above and the para.0054, the binder according to the Nam is able
to retain strong hydrogen bonding due to the —O/—OH group, in the above figure, the triangular
shape denotes a hydroxyl group or a hydrophilic group, and the circle denotes inorganic particles.

Thus, in Nam,_the binder is only used to connect and fix the inorganic particles in the active

layer to each other, and the porous structure is formed by the inorganic particles.

Based on this, in the case where Nam tends to form inorganic particles into a porous
structure with a binder, it is impossible to have pores formed by the binder, and it is impossible
to include inorganic particles in the pores formed by the binder. In comparison, current claim 1
discloses that the inorganic particles is located in the pores formed by the binder, which is quite
different from Nam. Therefore, Nam is completely opposite to the technical feature “the porous
layer has pores formed by the binder, and the pores at least comprises a part of the inorganic

particles” as recited in claim 1.

In Shimura, the separator comprises: “a base material resin having voids; and an

inorganic particle having a surface (A) facing the void and a surface (B) in contact with the resin
(see claim! and para.0018). However, Shimura fails to disclose or teach “the porous layer has
pores formed by the binder, and the pores at least comprises a part of the inorganic particles” as

recited in claim 1.

{DEHE-1806-USPT/01167079v1} 6
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Based on the above, it is nonobvious for one with ordinary skill in the art to have the feature
“the porous layer has pores formed by the binder, and the pores at least comprises a part of the

inorganic particles” as recited in claim 1 on the basis of Nam and Shimura.

In summary, applicant respectfully submits that the cited references, either individually or
in combination, fail to disclose or teach the features “the porous layer has pores formed by the

binder, and the pores at least comprises a part of the inorganic particles” as recited in claim 1.

Accordingly, for at least the above reason, withdrawal of the rejection of claim 1 is
respectfully requested. Claims 2 and 4-8 which depend upon claim 1 are patentably distinct over

the cited prior art due to their dependence upon claim1 and also due to their own limitations.

Claim 9 recites an energy storage device, comprising the separator according to claim 1,
thus also patentable. Similarly Claim 10, which depend upon claim 9 are patentably distinct over

the cited prior art due to their dependence upon claim 9 and also due to their own limitations.
Conclusion:

For at least the above reasons, the claims currently under consideration are believed to be in
condition for allowance. While this response sets forth arguments against certain made by the
office action, Applicant does not concede to the validity of other allegations not argued in this

response.
The Commissioner is hereby authorized to charge any additional fees which may be required, or
credit any overpayment to Deposit Account No. 50-5658.
Respectfully submitted,

Dated: June 18, 2020 By: /charles ho/
Charles S. Ho, Reg. No. 51807

Charles_ho@barron-young.com

{DEHE-1806-USPT/01167079v1} 7
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Art Unit: 1729

DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlIA. The text of those sections of Title 35,
U.S. Code not included in this action can be found in a prior Office action.

Response to Arguments

1. Applicant’s arguments filed June 19, 2020 have been fully considered but they
are not persuasive. Applicant argues that the claimed separator is not taught by the
cited prior art.
2. In response to Applicant’s argument that “pores formed by the binder, and the
pores at least comprises a part of the inorganic particles” is not taught by Nam et al (US
2019/0355953 A1), hereinafter “Nam,” Nam clearly depicts this feature in figure 8. As
seen in the figure, the pores (see annotated fig. 8, shaded area) are “formed” by the
gaps between the particles (see annotated fig. 8, items 1 and 2) and the binder (see
annotated fig. 8, item 3). In other words, the pore has walls defined by the adjacent
particles and binder. Thus the pore is indeed “formed by the binder’ and “comprises a

part of the inorganic particle.” Therefore, Applicant's argument is unpersuasive.
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Pore . Binder Inorganic
Particles

3. Applicant's argument regarding Shimura et al (US 2019/0123319 A1), hereinafter
“Shimura,” is irrelevant as the claim limitation at issue is clearly taught by Nam.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT J CHMIELECKI whose telephone number is
(671)270-5591. The examiner can normally be reached on M-F 8:30 am to 5 pm.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Ula Ruddock can be reached on 5712721481. The fax phone number for
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the organization where this application or proceeding is assigned is 571-273-8300.
Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see https:/ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/SCOTT J. CHMIELECKV
Primary Examiner, Art Unit 1729
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Application No. Applicant(s)
Advisory Action 16/013,887 Yietal.
Before the Filing of an Appeal Brief | Examiner Art Unit AlA (FITF) Status
SCOTT J CHMIELECKI 1729 Yes
--The MAILING DATE of this cc 1ication appears on the cover sheet with the correspondence address --

THE REPLY FILED 19 June 2020 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANGCE.
NO NOTICE OF APPEAL FILED
1. The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) E] The period for reply expires months from the mailing date of the final rejection.
b) The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) (A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Aavisory Actiorn or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate

extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The

appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally

set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the

mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. [ The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice

of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a).
AMENDMENTS
3. The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) (] They raise new issues that would require further consideration and/or search (see NOTE below);
b) ] They raise the issue of new matter (see NOTE below);
c) They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) O They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: (See 37CFR 1.116 and 41.33(a)).

4. [] The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5.0 Applicants reply has overcome the following rejection(s):

6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable

claim(s).
7. For purposes of appeal, the proposed amendment(s):(a)will not be entered, or (b)DwiII be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.

AFFIDAVIT OR OTHER EVIDENCE

8.(JA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

9. [J The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37
CFR 1.116(e).

10. (] The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. () The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. The request for reconsideration has been considered but does NOT place the application in condition for allowance because:
See attached.

13. (J Note the attached Information Disclosure Statements). (PTO/SB/08) Paper No(s).

14. (O other:

STATUS OF CLAIMS

15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:

Claim(s) objected to:

Claim(s) rejected:1-10.

Claim(s) withdrawn from consideration:

/SCOTT J. CHMIELECKI/
Primary Examiner, Art Unit 1729

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20200623
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Application of: NINGDE AMPEREX
TECHNOLOGY LIMITED
Application No.:16/013,887
Filing Date: June 20, 2018

Entitled: SEPARATOR AND ENERGY
STORAGE DEVICE
Attorney Docket No.: DEHE-1806-USPT
RESPONSE TO FINAL OFFICE ACTION MAILED APRIL 20, 2020

Dear Sir:

The present paper is being submitted in response to the Final Office Action mailed April

20, 2020.

Listing of Claims begins on page 2 of this paper.
Remarks begin on page 5 of this paper. DO NOT ENTER: /8.J.C./

06/23/2020

{DEHE-1806-USPT/01167079v1}
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Doc code: RCEX PTO/SB/30EFS (07-03)

Doc descripticn: Request for Continued Examination (RCE} Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF GOMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond {o a collection of infoermation uniess it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
{Submitted Only via EFS-Web)

Application | L0153 aa7 Filing | ba1g.06-20 Docket Number | |- r 1506 UuspT At 1 729
Number Date (if applicable) Unit

First Named| o won vi Examiner |CHMEELECK|, SCOTT J

Inventor Name

This is a Request for Continued Examination (RCE} under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) praciice under 37 CFR 1.114 does not appiy to any utility or plant application filed pricr to June 8,
18995, or to any design application. The Instruction Sheet for this form is located at WWW USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed uneniered amendments and amendmenis enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish {o have any previously filed unentered amendment(s)
entered, applicant must request non-enfry of such amendment(s).

D Previously submitted. If a final Office action is cutstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] other

Enclosed

[X] Amendment/Reply
|:| Information Disclosure Statement {IDS)

[] Affidavit(sy Declaration{s}

[] Other

MISCELLANEQOUS

D Suspensicn of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months,; Fee under 37 CFR 1.17{) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17{e} is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No t505658

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature

EFS - Web2.1.15
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Doc code: RCEX

Doc descripfion: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)
Approved for use through 07/31/2812. OMB $651-0031
U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond {o a collection of infoermation uniess it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

'charles ho/

Date (YYYY-MM-DD) |p020-07-20 I

Name

Charles S. Ho

Registration Number F1807

This coliection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is fo
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form fo the USFTQO. 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.

If yvou need assistance in completing the form, cafl 1-800-PT0O-9199 and select option 2.

EFS - Web2.1.15

CosMX Exhibit 1002, Page 229 of 334



Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) 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 Infermation

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
Departiment of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the informaticn 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 fo 5 U.S.C. 552a{m).

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

8. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.8.C. 181} and for review pursuant to the Atemic Energy Act (42 U.8.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and proegrams, under authority of 44 U.S.C. 2904 and
2806. Such disclesure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of recerds may be disclosed, as a routine use, fo 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 limitaticns of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandened 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.

8. A record from this system of recerds may be disclosed, as a routine use, fo a Federal, State, or locat law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or regulation.

EFS - Web 2.1.15
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Electronic Patent Application Fee Transmittal

Application Number: 16013887

Filing Date: 20-Jun-2018

Title of Invention: SEPARATOR AND ENERGY STORAGE DEVICE
First Named Inventor/Applicant Name: Jianjian Yi

Filer: Charles S. Ho/Ethan Huang
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Application of: NINGDE AMPEREX
TECHNOLOGY LIMITED
Application No.:16/013,887
Filing Date: June 20, 2018
Entitled: SEPARATOR AND ENERGY

STORAGE DEVICE

RESPONSE FILED WITH RCE

Dear Sir:
The present paper is being submitted along with RCE.

Listing of Claims begins on page 2 of this paper.

Remarks begin on page 5 of this paper.

{DEHE-1806-USPT/01183986v1} 1
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

1. (Currently Amended) A separator, comprising:

a porous substrate; and

a porous layer arranged on a surface of the porous substrate, wherein the porous
layer comprises inorganic particles and a binder, and a ratio of Dv90 of the inorganic
particles to the thickness of the porous layer is in a range from 0.3 to 3.0,

wherein the porous layer has pores formed by the binder, at least a part of the

inorganic particles are embedded in the pores, and the pores each has an opening

oriented in the thickness direction of the porous layer.

2. (Original) The separator according to claim 1, wherein the porous layer has a

thickness of 0.2 um to 10 um.
3. (Canceled).

4. (Currently Amended) The separator according to claim [[3]]1, wherein the pores

have an average pore size of 0.3 um to 20 um.

5. (Original) The separator according to claim 1, wherein a volume ratio of the

inorganic particles to the binder is in a range from 0.2 to 3.0.

6. (Original) The separator according to claim 1, wherein the porous layer has a

porosity of 20% to 90%.

7. (Original) The separator according to claim 1, wherein the inorganic particles
are one or more selected from the group consisting of alumina, silica, magnesia,
titanium oxide, hafnium dioxide, tin oxide, zirconia, cerium dioxide, nickel oxide, zinc
oxide, calcium oxide, boehmite, aluminum hydroxide, magnesium hydroxide, calcium

hydroxide, and barium sulfate.

{DEHE-1806-USPT/01183986v1} 2
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8. (Original) The separator according to claim 1, wherein the binder is one or more
selected from the group consisting of polyvinylidene fluoride, vinylidene fluoride-
hexafluoropropylene copolymer, polyamide, polyacrylonitrile, polyacrylate, polyacrylic
acid, polyacrylates, sodium carboxymethylcellulose, polyvinylpyrrolidone, polyvinyl

ether, polymethyl methacrylate, polytetrafluoroethylene and polyhexafluoropropylene.

9. (Original) An energy storage device, comprising the separator according to

claim 1.

10. (Original) The energy storage device according to claim 9, wherein the energy

storage device is a lithium-ion battery.

11. (Withdrawn) A method for preparing a separator, wherein the method
comprises steps of:

mixing inorganic particles with a binder to generate a mixture;

adding a first solvent into the mixture;

stirring the mixture with the first solvent to obtain a uniform coating solution,;

coating the uniform coating solution onto a surface of a porous substrate to form a
wet film;

immersing the wet film into a coagulating solution for phase transformation; and

drying the phase-transformed wet film to obtain the separator.

12. (Withdrawn) The method according to claim 11, wherein the solid content in

the coating solution is in a range from 7% to 25%.

13. (Withdrawn) The method according to claim 11, wherein the coagulating
solution comprises a second solvent and a third solvent, and the second solvent has a

mass percentage of 20% to 60%.

14. (Withdrawn) The method according to claim 11, wherein the first solvent is one
or more independently selected from the group consisting of N-methylpyrrolidone ,

dimethylacetamide and dimethylformamide.

(O8]

{DEHE-1806-USPT/01183986v1}
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15. (Withdrawn) The method according to claim 11, wherein the porous substrate
comprises a polymer film, a multilayer polymer film, or a non-woven fabric formed by
any one or more of the following polymers: polyethylene, polypropylene, polyethylene
terephthalate, polyphthaloyl diamine, polybutylene terephthalate, polyester, polyacetal,
polyamide, polyimide, polyetheretherketone , polyaryletherketone, polyetherimide,
polyamide imide, polybenzimidazole, polyethersulfone, polyphenylene oxide,

cycloolefin copolymer, polyphenylene sulfide, and polyethylene naphthalene.

16. (Withdrawn) The method according to claim 15, wherein the polyethylene is at
least one selected from the group consisting of high density polyethylene, low density

polyethylene, and ultrahigh molecular weight polyethylene.

17. (Withdrawn) The method according to claim 13, wherein the second solvent is
one or more independently selected from the group consisting of N-methylpyrrolidone,
dimethylacetamide and dimethylformamide, and the third solvent is one or more
selected from the group consisting of deionized water, ethanol, propanol, acetone,

dimethyl carbonate and diethyl carbonate.

{DEHE-1806-USPT/01183986v1} 4
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Remarks

Claims 1-10 were previously pending in the present application. By this paper, claim 1 is
amended, the amendments are derived from fig.1, without introducing new matter. Applicant
respectfully requests reconsideration of the pending claims in view of the above amendments and

the following remarks.

Rejection Under 35 U.S.C. §103

Claims 1-10 are rejected under 35 U.S.C. 103 as being unpatentable over Nam e7 al.
(US2019/0355953A1, hereafter “Nam”), in view of Shimura ez a/.(US2019/0123319A1,

hereafter “Shimura”).

Applicants respectfully disagrees for the below reasons.
Amended claim 1 recites:

[a] at least a part of the inorganic particles are embedded in the
pores formed by the binder, and the pores each has an opening

oriented in the thickness direction of the porous layer.

Firstly, in the present application, at least a part of the inorganic particles are fully
embedded in the pores formed by the binder, which can be used to support the skeleton of the
porous layer, improve the mechanical properties of the porous layer, prevent the porous layer
from being compressed and blocked during the preparation and circulation of the energy storage

device, and improve the rate performance and cycle performance of the energy storage device.

But in Nam, see the para.0054, the binder in the battery separator is used to retain strong
hydrogen bonding due to the —O/—OH group, see the figure as follows, the triangular shape

denotes a hydroxyl group or a hydrophilic group, and the circle denotes inorganic particles.

{DEHE-1806-USPT/01183986v1} 5
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Fig.8 of Nam

Thus, in Nam,_the binder is only used to connect and fix the inorganic particles in the

active laver to each other, and the porous structure is formed by the inorganic particles.

Thus, in the case where the binder is only used to connect the inorganic particles, it is

impossible to embed at least a part of the inorganic particles in the pores formed by the

binder, since it is in conflict with itself.

Secondly, in the present application, the pores each has an opening oriented in the thickness
direction of the porous layer. This orientation shortens the transmission distance of lithium ions
between the positive and negative electrodes, thereby increasing the shuttle rate of lithium ions
between the positive and negative electrodes, thereby the separator would exhibit high ionic
conductivity, and the rate performance and cycle performance of the energy storage device are

greatly improved.

But in Nam, it is impossible to orient the formed holes in a certain direction when the binder
is used to connect inorganic particles, as the binder is intended to connecting the inorganic
particles, not to accommodate, thus the holes in Nam cannot be oriented, even if the holes are

formed by the binder, which is conflict with its own role.

{DEHE-1806-USPT/01183986v1} 6
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Therefore, Nam fails to disclose or suggest the technical feature “at least a part of the
inorganic particles are embedded in the pores formed by the binder, and the pores each has an

opening oriented in the thickness direction of the porous layer” as recited in claim 1.

In Shimura, the separator comprises: “a base material resin having voids; and an

inorganic particle having a surface (A) facing the void and a surface (B) in contact with the resin
(see claim! and para.0018). However, Shimura fails to disclose or teach “at least a part of the
inorganic particles are embedded in the pores formed by the binder, and the pores each has an

opening oriented in the thickness direction of the porous layer” as recited in claim 1.

Thus, it is nonobvious for one with ordinary skill in the art to have the feature “at least a
part of the inorganic particles are embedded in the pores formed by the binder, and the pores
each has an opening oriented in the thickness direction of the porous layer” as recited in claim 1

on the basis of Nam and Shimura.

In summary, applicant respectfully submits that the cited references, either individually or
in combination, fail to disclose or teach the features “at least a part of the inorganic particles are
embedded in the pores formed by the binder, and the pores each has an opening oriented in the

thickness direction of the porous layer” as recited in claim 1.

Accordingly, for at least the above reason, withdrawal of the rejection of claim 1 is
respectfully requested. Claims 2 and 4-8 which depend upon claim 1 are patentably distinct over

the cited prior art due to their dependence upon claim1 and also due to their own limitations.

Claim 9 recites an energy storage device, comprising the separator according to claim 1,
thus also patentable. Similarly Claim 10, which depend upon claim 9 are patentably distinct over

the cited prior art due to their dependence upon claim 9 and also due to their own limitations.

For at least the above reasons, the claims currently under consideration are believed to be in
condition for allowance. While this response sets forth arguments against certain made by the
office action, Applicant does not concede to the validity of other allegations not argued in this

response.

{DEHE-1806-USPT/01183986v1} 7
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The Commissioner is hereby authorized to charge any additional fees which may be required, or
credit any overpayment to Deposit Account No. 50-5658.
Respectfully submitted,

Dated: July 20, 2020 By: /charles ho/
Charles S. Ho, Reg. No. 51807

Charles_ho@barron-young.com

{DEHE-1806-USPT/01183986v1} 8
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DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA. The text of those sections of Title 35,
U.S. Code not included in this action can be found in a prior Office action.
Continued Examination Under 37 CFR 1.114

1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant’s submission filed on July 20,
2020 has been entered.

Claim Rejections - 35 USC § 112

2. The following is a quotation of the first paragraph of 35 U.S.C. § 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. § 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.
3. Claims 1, 2, and 4-10 are rejected under 35 U.S.C. § 112(a) or 35 U.S.C. § 112
(pre-AlA), first paragraph, as failing to comply with the written description requirement.

The claims contain subject matter which was not described in the specification in such a
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way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for pre-AlA the inventors, at the time the application was filed, had
possession of the claimed invention. Particularly, claim 1 includes the limitation “the
pores each has an opening oriented in the thickness direction of the porous layer,”
which lacks textual support in the specification as filed. Likewise, none of the drawings
appear to show any particular pore “orientation.” Therefore the limitation introduces new
matter.

4. The following is a quotation of 35 U.S.C. § 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. § 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

5. Claims 1, 2, and 4-10 are rejected under 35 U.S.C. § 112(b) or 35 U.S.C. § 112
(pre-AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AlA
the applicant regards as the invention. Particularly, claim 1 includes the limitation “the
pores each has an opening oriented in the thickness direction of the porous layer,”
rendering the claims indefinite. It is unclear how the pore openings must be “oriented” in
order to meet this claim limitation. For example, a pore opening that is perpendicular to
the thickness direction is no less “oriented” in the thickness direction than is a pore
opening that is parallel to the thickness direction. In other words, Applicant has provided
a frame of reference to determine the desired direction of the pore openings, but has
failed to provide the desired direction. For the purposes of examination, the limitation

will be held to require that the pore openings be perpendicular to the thickness direction.
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Claim Rejections - 35 USC § 103
6. The rejection of claims 1, 2, and 4-10 under 35 U.S.C. § 103 as being
unpatentable over Nam et al (US 2019/0355953 A1), hereinafter “Nam,” in view of
Shimura et al (US 2019/0123319 A1), hereinafter “Shimura,” is maintained as set forth
below.
7. Regarding claim 1, Nam teaches a separator comprising:
a porous substrate, in this case the porous polyolefin substrate (§ 0026);
a porous layer arranged on a surface of the porous substrate comprising
inorganic particles and a binder, in this case the organic-inorganic hybrid porous
coating layer ( 0026); and
wherein the porous layer has pores formed by the binder, at least a part of
the inorganic particles are embedded in the pores, in this case the porous
structure is formed due to the interstitial volume between the inorganic particles
and the binder (§ 0027; see annotated fig. 8) which results in at least a part of the
inorganic particles being “embedded” in the pore (see annotated fig. 8, items 1 &
2) or wholly “embedded” in the pore (see annotated fig. 8, item 4), and the pores
each have an opening oriented in the thickness direction, in this case the pores
open on the surface of the inorganic particles and binder opposite the polyolefin
separator and are thus “oriented” in the thickness direction (see fig. 8).
Nam does not teach the ratio of the inorganic particles’ Dv90 value to the porous
layer’s thickness. However, Shimura teaches a separator comprising inorganic particles
and a binder wherein the inorganic particle size may be adjusted to provide appropriate

Gurley and porosity values ( 0028). One with ordinary skill in the art would realize that
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Dv90 is dependent on particle size and adjusting the ratio of the inorganic particles
Dv90 value to the porous layer’s thickness to be 0.3 to 3.0 would ensure that the
separator possessed the appropriate Gurley and porosity values (see § 0028), thereby
facilitating improved separator performance. Therefore, it would have been obvious to
have made the DvQ0 to thickness ratio to be 0.3 to 3.0 in order to facilitate improved

separator performance.

Pore Binder lnorganic
' 3 : Particles

8. Regarding claim 2, Nam further teaches that the porous layer’s thickness is 0.2
pMm to 10 um, in this case the coating thickness is 3 um (7] 0057).

9. Regarding claim 4, Nam further teaches that the average pore size is 0.3 ym to
20 um, in this case 0.5 ym (1 0057).

10.  Regarding claim 5, Nam does not teach the volume ratio of the inorganic

particles to that of the binder. However, Shimura teaches that the volume % of the
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inorganic particles in the binder is 2 vol % to 40 % or less (§ 0027), which overlaps with
the claimed ratio of 0.2 to 3.0. One with ordinary skill in the art would realize that making
the volume ratio of inorganic particles to binder to be 0.2 to 3.0 would yield a separator
with the desired heat resistance and short circuit prevention (see § 0005), thereby
facilitating improved separator performance and safety. Therefore, it would have been
obvious to have mad the volume ratio of inorganic particles to binder to be 0.2 to0 3.0 in
order to facilitate improved separator performance and safety.
11.  Regarding claim 6, Nam further teaches that the porous layer’s porosity is 20% to
90%, in this case 45% (§ 0057).
12.  Regarding claim 7, Nam further teaches that the inorganic particles are selected
from alumina, titanium oxide, zinc oxide, calcium oxide, nickel oxide, and others (1
0030).
13.  Regarding claim 8, Nam further teaches that the binder is selected from
polyvinylidene fluoride hexafluoropropylene copolymer, polyacrylonitrile,
polyvinylpyrrolidone, and others (9§ 0028 & 0049).
14.  Regarding claim 9, Nam further teaches an energy storage device comprising the
separator, in this case a lithium secondary battery (§ 0012 & 0029).
15.  Regarding claim 10, Nam further teaches that the energy storage device is a
lithium-ion battery, in this case a lithium secondary battery (9 0012 & 0029).

Response to Arguments
16.  Applicant’s arguments filed July 20, 2020 have been fully considered but they are
not persuasive. Applicant argues that the claimed structure is not taught by the cited

prior art.
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17. Inresponse to Applicant’s argument that the pores being formed by the binder is
not taught by Nam, Nam clearly shows that the binder forms at least a portion of the
pores (see annotated fig. 8, item 3 & shaded area). Furthermore, Nam clearly shows
inorganic particles entirely within the pore (see annotated fig. 8, item 4). Thus the pores
are formed in least in part by the binder and the particles can be considered to be
“‘embedded” within the pores. In other words, Applicant’s claim language fails to
distinguish the claimed structure from that taught by Nam. Therefore, Applicant’s
argument is unpersuasive.
18. Inresponse to Applicant’s argument regarding the pore opening orientation, the
pores open on the surface of the inorganic particles and binder opposite the polyolefin
separator and are thus “oriented” in the thickness direction (see fig. 8). In other words
the pore openings are “oriented” orthogonally to the thickness direction. Therefore,
Applicant’'s argument is unpersuasive.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT J CHMIELECKI whose telephone number is
(571)270-5591. The examiner can normally be reached on M-F 8:30 am to 5 pm.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Ula Ruddock can be reached on 5712721481. The tax phone number for
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the organization where this application or proceeding is assigned is 571-273-8300.
Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see https:/ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/SCOTT J. CHMIELECKYV/
Primary Examiner, Art Unit 1729
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( POWER OF ATTORNEY BY APPLICANT | J

1 hereby revoke alt previotis powers'of attorney given'in the application identified in ﬂﬂ]ﬂtﬁ& sttached transmittal letteror
the boxes’ be!cmw

Application Number Filing Date

{Note:, The hokes ahove mav be'left blank if information 'is provided on form PTOMIAE2AY

! hereby apgoint the Patent Practitioner(s) associated with the following Customer Numbier as myfour attorney(s) or agent(s). and
totransactall business inthe United States Fatentand Trademark Cffice connecied therewith for the aoplicatlon raferenced in
the attached ransmital leter (form PTOMIAR2A) or identified above: '155592

OR
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all business in the United States Patert ard Trademark Office connected therewith for the patert application referencedin the
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OR.

D The addreiss assocsted with Customer Number:
OR

I:I Firm.or
ndividual Name

Address

ey .  mee [ . lze__

Counfry

Telephione ] Email [

 l'an tie Applicart (f the Applicant is a juristic entity, Tist the Applicant dame in the box):

:Ningde Amperex Technology Limited

D tnventor.or Joint fnventor (title'not requiréd below).

l.egal Representative of a.Deceasedor Legally Incapacitated Inventor (title not regtired below) N
Assignee or Person to Whom the Inventoris Underan Ohiigation to-Assign (provide signer’s tile if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient F"opnetaw Irilerest (e.g:, a petition under 37 CFR 1.48{b)(2} was granted in the
apphca*lon or s curcurrerth' being filed with this' document) (provide. signers tile if apolicant is-2 jurrs‘uc antit )

SBIGNATURE of Apphcanﬁor Patent

The-undersigned [whose title is sUpplied, below) is aitorized to act o behslf of the applicent {e.g.. where the applicant is a juristic entity).

Signature T AN | Date {Optional] |anuary 19, 2020
Marme . Liangn Yang ;4-—?‘17@‘7‘4},—
The 1P Manager | /

MNOTE: Signature «This form must be sigried by the applicant i accodarice with 37 CER 1.33. Ses 3?CFR 1 dfors signature requirements
and cer certifications. 1f more than ane applicant, «se muttiple fonms. ’

I:‘Total of forms are submitted.

e e
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Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

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

Application Number 16/013,887

Filing Date 2018-06-20

First Named Inventor Jianjian i

Title SEPARATOR AND ENERGY STORAGE

Art Unit 1729

Examiner Name CHMIELECKI, SCOTT J

Attorney Docket Number | 76604-1012

SIGNATURE of Applicant or Patent Practitioner

Signature /Zhaoyang ||/ Date (Optional)
Name Zhaoyang Li Regitration | 46872

Title (if Applicantis a | Patent Practitioner
juristic entity)

Applicant Name (if Applicant is a juristic entity) N|ngde Amperex Technology lel’[ed

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

I:l *Total of forms are submitted.

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

CosMX Exhibit 1002, Page 256 of 334




Doc Code: PA..

. PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

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

POWER OF ATTORNEY BY APPLICANT

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

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

|:| | hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR

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

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

|:| The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

|:| Firm or
Individual Name

Address

City | state | Zip
Country

Telephone | Email |

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

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

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

LI

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature | Date (Optional) |
Name

Title

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

DTotaI of forms are submitted.

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

No more than ten (10) patent practitioners total may be appointed as set forth below by name and registration number.

This page need not be submitted if appointing the Patent Practitioner(s) associated with a Customer Number (see form
PTO/AIA/82B):

Registration
Name Number
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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 records.

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

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

4. 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 to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
NINGDE AMPEREX TECHNOLOGY LIMITED

Applicant/Patent Owner:

Application No./Patent No.: _16/013,887 Filed/Issue Date: June 20, 2018
Titled: SEPARATOR AND ENERGY STORAGE DEVICE

NINGDE AMPEREX TECHNOLOGY LIMITED , Foreign For Profit

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 046171 , Frame 0539 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i}, the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/zhaoyang li/ 2020-10-02

Signature Date

Zhaoyang Li 46872

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

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

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

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

4. 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 to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Examiner:

NINGDE AMPEREX TECHNOLOGY CHMIELECKI. SCOTTJ

LIMITED

Serial No.: 16/013,887 Group Art Unit: 1729

Filing Date: June 20, 2018 Confirmation No.: 3106

For: SEPARATOR AND ENERGY Customer No.: 155692
STORAGE DEVICE

MAIL STOP: Submitted via EFS
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION

Dear Examiner:

In response to the Non-final Office Action mailed August 4, 2020 (hereinafter

"NFOA"), please consider the amendment to claims and remarks as follows.
Claims are reflected in the Listing of Claims that begins at page 2.

Remarks begin on page 5 of this paper.
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LISTING OF THE CLAIMS

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

claims in the present application:
1. (Currently Amended) A separator, comprising: a porous substrate; and

a porous layer arranged on a surface of the porous substrate, wherein the porous layer
comprises inorganic particles and a binder, and a ratio of Dv90 of the inorganic particles to the

thickness of the porous layer is in a range from 0.3 to 3.0;

2. (Original) The separator according to claim 1, wherein the porous layer has a thickness of 0.2

pum to 10 pm.
3. (Canceled).

4. (Previously Presented) The separator according to claim 1, wherein the pores have an

average pore size of 0.3 um to 20 um.

5. (Original) The separator according to claim 1, wherein a volume ratio of the inorganic

particles to the binder is in a range from 0.2 to 3.0.

6. (Original) The separator according to claim 1, wherein the porous layer has a porosity of 20%

to 90%.

7. (Original) The separator according to claim 1, wherein the inorganic particles are one or more
selected from the group consisting of alumina, silica, magnesia, titanium oxide, hafnium dioxide,
tin oxide, zirconia, cerium dioxide, nickel oxide, zinc oxide, calcium oxide, boehmite, aluminum

hydroxide, magnesium hydroxide, calcium hydroxide, and barium sulfate.

8. (Original) The separator according to claim 1, wherein the binder is one or more selected from
the group consisting of polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene
copolymer, polyamide, polyacrylonitrile, polyacrylate, polyacrylic acid, polyacrylates, sodium
carboxymethylcellulose, polyvinylpyrrolidone, polyvinyl ether, polymethyl methacrylate,
polytetrafluoroethylene and polyhexafluoropropylene.
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9. (Original) An energy storage device, comprising the separator according to claim 1.

10. (Original) The energy storage device according to claim 9, wherein the energy storage device

is a lithium-ion battery.

11. (Withdrawn-Currently Amended) A method for preparing [[a]]the separator of claim 1,

wherein the method comprises steps of:
mixing inorganic particles with a binder to generate a mixture;
adding a first solvent into the mixture;

stirring the mixture with the first solvent to obtain a uniform coating solution; coating the

uniform coating solution onto a surface of a porous substrate to form a wet film;
the coating solution is in a range from 7% to 25%.
13. (Withdrawn) The method according to claim 11, wherein the coagulating

solution comprises a second solvent and a third solvent, and the second solvent has a mass

percentage of 20% to 60%.

14. (Withdrawn) The method according to claim 11, wherein the first solvent is one or more
independently selected from the group consisting of N-methylpyrrolidone , dimethylacetamide

and dimethylformamide.

15. (Withdrawn) The method according to claim 11, wherein the porous substrate comprises a
polymer film, a multilayer polymer film, or a non-woven fabric formed by any one or more of
the following polymers: polyethylene, polypropylene, polyethylene terephthalate, polyphthaloyl
diamine, polybutylene terephthalate, polyester, polyacetal, polyamide, polyimide,
polyetheretherketone , polyaryletherketone, polyetherimide, polyamide imide,
polybenzimidazole, polyethersulfone, polyphenylene oxide, cycloolefin copolymer,

polyphenylene sulfide, and polyethylene naphthalene.

16. (Withdrawn) The method according to claim 15, wherein the polyethylene is at least one
selected from the group consisting of high density polyethylene, low density polyethylene, and

ultrahigh molecular weight polyethylene.

17. (Withdrawn) The method according to claim 13, wherein the second solvent is one or more

independently selected from the group consisting of N-methylpyrrolidone, dimethylacetamide
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and dimethylformamide, and the third solvent is one or more selected from the group consisting

of deionized water, ethanol, propanol, acetone, dimethyl carbonate and diethyl carbonate.

18. (New) The separator according to claim 1, wherein the porous layer has pores formed by the

binder, at least a part of the inorganic particles are embedded in the pores.
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REMARKS

Claims 1-2, and 4-17 are currently pending. Claim 18 is newly added.

Claim 3 was previously canceled.

Claims 11-17 were withdrawn.

Claim 1 is amended to obviate the new matter issue. No new matter is introduced.
Withdrawn claim 11 is amended to correct a typographic error.

Applicant respectfully requests reconsideration of the pending claims in view of the above

amendments and the following remarks.

Rejection Under 35 U.S.C. §112

Claims 1, 2 and 4-10 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112(pre-AIA), first
paragraph, as failing to comply with the written description requirement. Applicant believes the

amendment to claim 1 obviates the rejections.

Claims 1, 2 and 4-10 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112(pre-AIA), second

paragraph, as being indefinite. Applicant believes the amendment to claim 1 obviates the rejection.

Claim Rejections under 35 U.S.C. 103

Claims 1, 2 and 4-10 are rejected under 35 U.S.C. 103 as allegedly being obvious over
Nam et al. (US2019/0355953 A1, hereinafter “Nam”) in view of Shimura et al.
(US2019/0123319A1, hereinafter “Shimura”). Applicant respectfully traverses the rejections if

they are applied to claims as amended.

The claimed invention

Claim 1, from which claims 2 and 4-10 depend or ultimately depend, defines a separator

as comprising:

a porous substrate; and
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a porous layer arranged on a surface of the porous substrate,

wherein the porous layer comprises inorganic particles and a binder, and a ratio of Dv90 of the

inorganic particles to the thickness of the porous layer is in a range from 0.3 to 3.0.

It is important to emphasize that the technical feature, a ratio of Dv90 of the inorganic particles
to the thickness of the porous layer being in a range from 0.3 to 3.0 is a key feature of claimed
separator. The As a person of ordinary skill in the art would appreciate, a properly designed and
effective separator in a lithium-based secondary battery serves as separation of the electrodes,
and in the meanwhile, as channels for electrolytes, and sometimes, air molecules, to pass
through. Due to the various procedures and processes in the manufacture process and use --
charging-recharging -- of the battery, the separator is exposed to various damaging impacts, e.g.,
temperature increase to cause the separator sheet/pores thereof to shrink, and mechanical impact,

which would cause the pore structure to collapse.

The key role of this technical feature plays in maintaining the separator pore structure is

explained in detail at paragraph [0037] of the instant application:

... By increasing the ratio of Dv90 of the inorganic particles to the thickness of
the porous layer, the mechanical strength of the porous layer is increased, and the
porous layer is prevented from undergoing pore blockage due to compression in
the preparation or cycle process of the energy storage device (such as a lithium-
ion battery), thereby increasing the rate performance of the energy storage device
(such as a lithium-ion battery). Conversely, the mechanical properties of the
porous layer may be reduced by reducing the ratio of Dv90 of inorganic particles
to the thickness of the porous layer, leading to pore blockage of the porous layer
due to compression in the preparation and cycle processes of the energy storage
device (such as a lithium-ion battery), and the rate performance of the energy
storage device (such as a lithium-ion battery) is reduced. In addition, if the ratio of
the Dv90 of the inorganic particles to the thickness of the porous layer is too high,
the pore size distribution of the porous layer tends to be non-uniform, resulting in
a non-uniform surface of the porous layer, which further makes the porous layer
easy to detach from the surface of the porous substrate and forms defects in the
energy storage device (such as a lithium-ion battery). Moreover, if the ratio of
Dv90 of the inorganic particles to the thickness of the porous layer is too high, the
adhesive force of the porous layer is reduced, affecting the safety performance of
the energy storage device (such as a lithium-ion battery). If the ratio of Dv90 of
the inorganic particles to the thickness of the porous layer is too low, the
inorganic p311licles cannot be effectively exposed on the surface of the porous
layer, which does not facilitate an exchange between the first solvent in the
coating solution and the third solvent in the coagulating solution in the
preparation of the porous layer, therefore cannot enhance diffusion, and is not
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advantageous for the development of the pores.
Paragraph [0037] of the instant application. The claimed range of the ratio of Dv90 of the
inorganic particles to the thickness of the porous layer being in a range from 0.3 to 3.0 is
therefore a key element in maintaining the pore structure of the separator as defined in claim 1
and thus shall not be ignored. Note, a person of ordinary skill in the art would not be able to
provide the ratio from the parameter of Dv90 or thickness of the porous layer alone — one would

need both parameters to provide the ratio.

Nam and Shimura

Nam discloses a separator having a porous layer formed from a binder and inorganic
particles. So does Shimura. Both Nam and Shimura tried to provide a separator having proper
porosity. Nam and Shimura are not directed to maintaining, or fail to see how to maintain, the
pore structure on the separator. It is one thing to create a desirable pore structure on a separator,

but it is quite another to maintain the pore structure.

The Office acknowledges that Nam fails to disclose a key feature of the instant
application, that is, to provide a porous layer formed from a binder and inorganic particles where
the size of the inorganic particles and the thickness of the porous layer can play a key role in
maintaining the pore structure, that is, a ratio of Dv90 of the inorganic particles to the thickness

of the porous layer being in a range from 0.3 to 3.0.

The Office alleges that Shimura would make up the deficiencies of Nam with respect to
the claimed invention. Applicant respectfully disagrees. Shimura discloses achieving a porosity
and Curley value (measurement of air permeability) of the separator. However, contrary to the
Office’s assertion, Shimura fails to teach how to maintain the porosity and Curley value of the
separator as does the claimed invention (see Background section, paragraphs [0035] and [0036],
and the Examples of the instant application). To be clear, Applicant copies and pastes below
paragraph [0028] of Shimura below, which reads:

The particle size of the inorganic particles is not particularly limited. The
particle size may be adjusted such that separator characteristics, such as Gurley
value and porosity, become appropriate values. In the first embodi-ment, the

upper limit of the mode diameter of the inorganic particles (1), the inorganic
particles (2) and the inorganic particles (3) is preferably 2 um or less and more

CosMX Exhibit 1002, Page 276 of 334



Attorney Docket No.: 76604-1012 Application No. 16/013,887

preferably 1 um or less, and the lower limit thereof is preferably 0.1 um or more
and more preferably 0.2 pm or more. In the second embodiment, the upper limit
of the mode diameter of the inorganic particles (2) and the inorganic particles (3)
is preferably 2 um or less and more preferably 1 um or less, and the lower limit
thereof is preferably 0.1 um or more and more preferably 0.2 um or more. In the
third embodiment, the upper limit of the mode diameter of the inorganic particles
(3) is preferably 2 pm or less and more preferably 1 pm or less, and the lower
limit thereof is preferably 0.1 um or more and more preferably 0.2 pm or more.
Herein, the mode diameter means the mode value of a particle size distribution.
50 inorganic particles selected randomly from cross-sectional SEM photographs
of the separator may be considered as all of the inorganic particles to simplify the
calculation of the mode diameter of the inorganic particles. Herein, the particle
size means the distance of the longest line connecting two points on the outer
circumference of a particle in SEM observation.

It is clear that Shimura at paragraph [0028] discloses only the diameter of the inorganic particles
and nothing on the thickness of the porous layer, much less a ratio of the particle size to the

thickness of the porous layer.

On a further note, Curley value by definition reflects the overall influences of factors on

the air permeability of a porous layer, the factors being —
1) ratio of large pores in all the pores of the porous layer;
i) pore size of single pore;

iii) tortuosity of pores in strata of the porous layer, e.g., gas permeability is higher in a
straight pore, and pore of camber would cause an increase of gas travel resistance to
cause an increase of time for a unit volume of gas to pass through the pore strata, so

as to cause the Curley value to increase; and

iv) distribution of pore shape, e.g., if a pore has a small inlet or a small outlet, gas travel
through the pore would be delayed, and if a pore on one side of the strata is large and
another pore on another side of the strata is small, gas travel would be slow as rate of

gas travel is limited by the smaller pore.

Therefore, Curley value is mainly about pore sizes and shapes and distributions of pores and not
much about the thickness of the porous layer. As such, discussion of Curley values and pore
sizes would not provide any motivation for a person of ordinary skill in the art to adjust the
thickness of the porous layer and Dv90 value to reach the claimed ratio of Dv90 of the inorganic

particles to the thickness of the porous layer, much less the ratio in a range from 0.3 to 3.0.
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To sum, Neither Nam nor Shimura individually or in combination provide any guidance
to a person having an ordinary skill in the art to modify the structure of Nam to have a ratio of
Dv90 of the inorganic particles to the thickness of the porous layer in a range from 0.3 to 3.0 to
achieve the desired results of maintaining the pore structure. Given the complexity of the
technology and no guidance by the cited prior art references, a person having ordinary skill in the
art will have to do undue experimentation to reach at the claimed feature of the invention and
will not be possible without involving inventive skill. Therefore, Applicant respectfully states
that a person having ordinary will not be motivated to modify Nam even in view of Shimura to
reach at the invention as claimed in claim 1 of the instant application without applying inventive

skill.
Thus, claim 1 is not obvious over Nam even in view of Shimura.
Applicant respectfully requests the Office to withdraw the rejections.

Claims 2 and 4-10 and newly added claim 18 depend directly or indirectly on claim 1

and are patentable at least for the same reasons.

Claim 5 additionally recites a volume ratio of the inorganic particles to the binder being
in a range from 0.2 to 3.0. As fully explained at paragraph [00125] of the instant application,
this feature is another key feature of the claimed invention. To be clear, paragraph [00125] is

pasted below:

As can be seen from the comparison among Example 3 and Examples 8-12,
the volume ratio of inorganic particles to the binder has an effect on the rate
performance and cycle performance of the lithium-ion battery. An increase of
the volume ratio is advantageous for an exchange of the third solvent in the
coagulating solution and the first solvent in the coating solution and the
increase of the porosity of the porous layer. If the volume ratio of inorganic
particles to the binder is too low, the porosity of the porous layer is decreased,
the gas permeability of the separator deteriorates, and the rate performance of
the lithium-ion battery is not significantly improved, which is not
advantageous for the improvement of the rate performance and cycle
performance. If the ratio of the volume ratio of the inorganic particles to the
binder is too high, the adhesive force of the porous layer is reduced, gaps are
easily formed between the separator and the electrodes, the hardness of the
lithium-ion battery is reduced, and thus the rate performance and the cycle
performance are not significantly improved.

Paragraph [00125] of the instant application.
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It is clear that Nam and Shimura both fail to teach this feature. As such, claim 5 not
only is non-obvious over Nam in view of Shimura for being a dependent claim of claim 1,
but also is non-obvious over Nam in view of Shimura independently as it recites the volume

ratio of the inorganic particles to the binder which Nam and Shimura fail to teach.

10
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CONCLUSION

Applicant believes that pending claims are in condition for examination on the merit

and respectfully request the same.

Applicants believe that no additional fees are required with this submission.
However, if Applicants are incorrect, the undersigned authorizes the Commissioner to
charge any fees that may be required, or credit any overpayment to be made, to the Taylor

English Duma LLP Deposit Account No. 50-5154.

Should the Examiner have any questions regarding this communication, the

Examiner is invited to contact the undersigned at the telephone number shown below.

Respectfully submitted

Taylor English Duma LLP

Date: November 4, 2020 By: /zhaoyang li/
Zhaoyang Li, Ph.D.
Reg. No. 46,872
Attorney for Applicants

1600 Parkwood Cir. STE 200
Atlanta, Georgia 30339

Tel: (415) 851-9211

Fax: (415) 851-8868
zhi@tayiorenglish.com
Customer No.: 155692

11
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
155692 7590 12/18/2020
Taylor English Duma LLP - Remote CHMIELECKL, SCOTT J
1600 Parkwood Circle, Suite 200
Atlanta, GA 30339 | ART UNIT PAPER NUMBER |
1729
DATE MAILED: 12/18/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/013,887 06/20/2018 Jianjian Yi 76604-1012 3106

TITLE OF INVENTION: SEPARATOR AND ENERGY STORAGE DEVICE

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/18/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

HOW TO REPLY TO THIS NOTICE:

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

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

155692 7590 12/18/2020 Certificate of Mailing or Transmission
Taylor Enghsh Duma LLP - Remote I hereby certify that this Fee(s) Transmittal is being deposited with the United
K . States Postal Service with sufficient postage for first class mail in an envelope
1600 Parkwood Circle, Suite 200 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Atlanta. GA 30339 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
5
(Typed or printed name
(Signature
(Date;
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/013,887 06/20/2018 Jianjian Yi 76604-1012 3106
TITLE OF INVENTION: SEPARATOR AND ENERGY STORAGE DEVICE
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/18/2021

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
CHMIELECKI, SCOTT J 1729 429-144000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2
a- e . . L 2 registered patent attorneys or agents. If no name is

Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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

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

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

[5%)

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

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

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

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

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

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

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

| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-8S5 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/013,887 06/20/2018 Jianjian Yi 76604-1012 3106
| EXAMINER |
155692 7590 12/18/2020
Taylor English Duma LLP - Remote CHMIELECKL, SCOTT J
1600 Parkwood Circle, Suite 200
Atlanta, GA 30339 | ART UNIT PAPER NUMBER |

1729

DATE MAILED: 12/18/2020

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

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

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 16/013,887 Yietal.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
SCOTT J CHMIELECKI 1729 Yes

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

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS

NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative

of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to Amendment filed 4 November 2020.

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

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3.V The allowed claim(s) is/are 1-2 and 4-18 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a) MAIl b) (JSome  *c) (J None of the:
1. Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

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

* Certified copies not received:

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

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

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

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

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

Attachment(s)

1. Notice of References Cited (PTO-892)

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. Other .
of Biological Material

4. Interview Summary (PTO-413),

Paper No./Mail Date. 20201215.

/SCOTT J. CHMIELECKI/

Primary Examiner, Art Unit 1729

5. ¥ Examiner's Amendment’/Comment
6. Examiner's Statement of Reasons for Allowance

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

Notice of Allowability Part of Paper No./Mail Date 20201215
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Application/Control Number: 16/013,887 Page 2
Art Unit: 1729

DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA. The text of those sections of Title 35,
U.S. Code not included in this action can be found in a prior Office action.

Election/Restrictions
1. Claims 1, 2, 4-10, and 18 are allowable. The restriction requirement between
Groups | and 11, as set forth in the Office action mailed on November 7, 2019, has been
reconsidered in view of the allowability of claims to the elected invention pursuant to
MPEP § 821.04(a). The restriction requirement is hereby withdrawn as to any
claim that requires all the limitations of an allowable claim. Specifically, the
restriction requirement of November 7, 2019 is withdrawn. Claims 10-17, directed to a
method of making a separator, are no longer withdrawn from consideration because the
claims require all the limitations of an allowable claim.

In view of the above noted withdrawal of the restriction requirement, applicant is
advised that if any claim presented in a continuation or divisional application is
anticipated by, or includes all the limitations of, a claim that is allowable in the present
application, such claim may be subject to provisional statutory and/or nonstatutory
double patenting rejections over the claims of the instant application.

Once a restriction requirement is withdrawn, the provisions of 35 U.S.C. § 121
are no longer applicable (see In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-

32 (CCPA 1971); see also MPEP § 804.01).
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Art Unit: 1729

Claim Rejections - 35 USC § 112
2. The rejection of claims 1, 2, and 4-10 under 35 U.S.C. § 112(a) or pre-AlA 35
U.S.C. § 112, first paragraph, is withdrawn because Applicant amended claim 1.
3. The rejection of claims 1, 2, and 4-10 under 35 U.S.C. § 112(b) or pre-AlA 35
U.S.C. § 112, second paragraph, is withdrawn because Applicant amended claim 1.
Claim Rejections - 35 USC § 103
4. The rejection of claims 1, 2, and 4-10 under 35 U.S.C. § 103 as being
unpatentable over Nam et al (US 2019/0355959 A1), hereinafter “Nam,” in view of
Shimura et al (US 2019/0123319 A1), hereinafter “Shimura,” is withdrawn because
Applicant amended claim 1 and Applicant’s argument with respect to the ratio of the
inorganic particles’ Dv90 value to the porous layer’s thickness is persuasive.
EXAMINER’S AMENDMENT
5. An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.
6. Authorization for this examiner’'s amendment was given in an interview with
Zhaoyang Li on Tuesday December 15, 2020.
The application has been amended as follows:
11. (Amended) A method for preparing [[a]]the separator of claim 1, wherein the method
comprises steps of:
mixing inorganic particles with a binder to generate a mixture;

adding a first solvent into the mixture;
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Art Unit: 1729

stirring the mixture with the first solvent to obtain a uniform coating solution;
coating the uniform coating solution onto a surface of a porous substrate to form
a wet film;

the coating solution is in a range from 7% to 25%; and

wherein a ratio of Dv90 of the inorganic particles to the thickness of the porous

layer is in a range from 0.3 to 3.0.

Allowable Subject Matter
7. Claims 1, 2, and 4-18 are allowed.
8. The following is an examiner’s statement of reasons for allowance: no prior art
reference could be found that fairly teaches or suggests a separator comprising a
porous layer including inorganic particles wherein the ratio of the Dv90 of the inorganic
particles to the porous layer’s thickness is 0.3 to 3.0.

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

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SCOTT J CHMIELECKI whose telephone number is
(571)270-5591. The examiner can normally be reached on M-F 8:30 am to 5 pm.

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

interview, applicant is encouraged to use the USPTO Automated Interview Request
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Application/Control Number: 16/013,887 Page 5
Art Unit: 1729

(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ula Ruddock can be reached on 5712721481. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see https:/ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/SCOTT J. CHMIELECKI/
Primary Examiner, Art Unit 1729

CosMX Exhibit 1002, Page 289 of 334



Application No. Applicant(s)
16/013,887 Yi et al.
P aypx y i AlA (First | t P
Examiner-Initiated Interview Summary ggwjr G:ltit to Fi(le;rgia?:: i "9°
CHMIELECKI 1729 | Yes 1oft

SCOTT J CHMIELECKI Primary Examiner [ Telephonic
ZHAOYANG LI Attorney

Date of Interview: 15 December 2020

Issues Discussed:

Election/Restriction

Received Applicant's permission to amend withdrawn claim 11 to include the allowable subject matter of
claim 1 in order to place the application in condition for allowance.

/SCOTT J. CHMIELECKI/
Primary Examiner, Art Unit 1729

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

Please further see:

MPEP 713.04

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

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:It is not necessary for applicant to provide a separate record of the substance of interview.

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

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20201215
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EAST Search History

EAST Search History (Prior Art)

Ref Hits Search Query DBs Default Plurals
# s Operator
L4 2 inorganic ADJ particle NEAR3 (diameter radius  FPRS; ~ OR ON
: :"dv90" "d.sub.v90" size) WITH ratio WITH {EPO; ;

: porous NEAR3 (layer film coat$3) WITH (depth JPO
5 5 ‘thick$4) ?
L7 :314 :separator WITH binder WITH inorganic ADJ] us- ‘OR ‘ON
- particle AND inorganic ADJ] particle SAME PGPUB;
(alumina silica magnesia (titanium hafnium tin | USPAT
“ zirconia nickel zinc calcium) ADJ oxide cerium
§ADJ dioxide boehmite (aluminum magnesium
¢ calcium) ADJ hydroxide barium ADJ sulfate)
“ AND binder SAME (polyvinylidene ADJ fluoride
- pvdf vinylidene AD] fluoride ADJ
hexafluoroproyplene polyamide polyacrylonitrile :
polyacrylate polyacrylic ADJ acid sodium ADJ
- carboxymethylcellulose polyvinylpyrrolidone
: polyvinyl ADJ ether polymethyl ADJ
: methacrylate polytetrafluoroethylene ptfe
5  polyhexafluoropropylene) :
‘L8 4 L7 AND particle NEAR3 (diameter radius "dv90" : US- OR ON
"d.sub.v90" size) WITH ratio WITH porous PGPUB;
5 : NEAR3 (layer film coat$3) WITH (depth thick$4) USPAT
L9 139 (HO1M2/1686 or HO1M2/166 or HO1M2/145 or  US- ‘OR ON
- HO1M10/0525 or HO1M2/1653 or YO2E60/10 or  PGPUB; é
HO1M2/16 or HO1M2/14 or HO1M2/1646).cpc.  USPAT
: AND particle NEAR3 (diameter radius "dv90" :
:"d.sub.v90" size) WITH ratio WITH porous :
NEAR3 (layer film coat$3) WITH (depth thick$4) |
'NOT L8
'S1 245 separator WITH binder WITH inorganic AD] US- OR ON
particle AND inorganic ADJ] particle SAME PGPUB; 5

: (alumina silica magnesia (titanium hafnium tin  USPAT

- Zirconia nickel zinc calcium) ADJ oxide cerium

: AD] dioxide boehmite (aluminum magnesium

: calcium) ADJ hydroxide barium ADJ sulfate)

- AND binder SAME (polyvinylidene ADJ fluoride

- pvdf vinylidene AD] fluoride ADJ

- hexafluoroproyplene polyamide polyacrylonitrile
polyacrylate polyacrylic ADJ acid sodium ADJ :
carboxymethylcellulose polyvinylpyrrolidone

: polyvinyl ADJ ether polymethyl ADJ

: methacrylate polytetrafluoroethylene ptfe

 polyhexafluoropropylene)
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'S2 166 - S1 AND porous ADJ (substrate layer film base)  US- OR ON 2020/01/08
‘PGPUB; : 17:47 :
- USPAT 5 5
S3 i3 S2 AND "dvo0" us- ‘OR ‘ON 2020/01/08
PGPUB; 18:22 f
'USPAT
iS4 0 S1AND "dv90" NOT S3 ‘Us- OR ON 2020/01/08
-  PGPUB; . 18:23
e USPAT _ 5
'S5 0  separator WITH binder WITH inorganic AD] FPRS; OR ‘ON 2020/01/08
particle AND inorganic ADJ particle SAME EPO; 5 18:31 5
- (alumina silica magnesia (titanium hafnium tin ~ JPO
. zirconia nickel zinc calcium) ADJ oxide cerium
- AD] dioxide boehmite (aluminum magnesium
: ‘ calcium) ADJ hydroxide barium ADJ sulfate)
- AND binder SAME (polyvinylidene ADJ fluoride
: pvdf vinylidene ADJ fluoride ADJ]
- hexafluoroproyplene polyamide polyacrylonitrile
: polyacrylate polyacrylic ADJ acid sodium ADJ :
carboxymethylcellulose polyvinylpyrrolidone
- polyvinyl ADJ ether polymethyl ADJ
: methacrylate polytetrafluoroethylene ptfe
 polyhexafluoropropylene)
S6 1 separator WITH binder WITH inorganic AD] .FPRS; OR ON 2020/01/08
: . particle AND "dv90" EPO; 18:32 :
'S7 3 separator WITH binder WITH inorganic ADJ Us- OR ON 2020/01/08
: particle AND "dv90" PGPUB; 5 18:32 :
5 USPAT
;S8 1127 S2 AND particle AD] size US- ‘OR ‘ON 2020/01/08
o PGPUB; : 18:39 f
v v _USPAT
'S9 100 ' S2 AND particle ADJ size WITH inorganic ‘Us- OR ON 2020/01/08
L 'PGPUB; é 18:40 f
USPAT 5
S10:1  (ningde ADJ amperex.AS. (yi zhang wei us- ‘OR ‘ON 2020/01/08
:tao).IN.) AND (inorganic ADJ particle WITH PGPUB; 20:08 5
_porous ADJ substrate WITH porous ADJ layer ~ USPAT
~ WITH "dv90").CLM.
S11 314 separator WITH binder WITH inorganic AD] Us- OR ‘ON 2020/12/15
‘ particle AND inorganic ADJ particle SAME PGPUB; 09:30 5
5 ‘ (alumina silica magnesia (titanium hafnium tin - USPAT

zirconia nickel zinc calcium) ADJ oxide cerium

: ADJ dioxide boehmite (aluminum magnesium

: calcium) ADJ hydroxide barium ADJ sulfate)
§AND binder SAME (polyvinylidene ADJ fluoride

: pvdf vinylidene ADJ fluoride ADJ]
- hexafluoroproyplene polyamide polyacrylonitrile
polyacrylate polyacrylic AD] acid sodium AD]
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: carboxymethylcellulose polyvinylpyrrolidone

: polyvinyl ADJ ether polymethyl ADJ
methacrylate polytetrafluoroethylene ptfe
polyhexafluoropropylene)

S12:4  S11 AND particle NEAR3 (diameter radius us- ‘OR ‘ON 2020/12/15
- "dv90" "d.sub.vo0" size) WITH ratio WITH PGPUB; 09:30 :
_porous NEAR3 (layer film coat$3) WITH (depth USPAT '
thick$4)
'S13 4 inorganic ADJ particle NEAR3 (diameter radius Us- OR ‘ON 2020/12/15
"dv90" "d.sub.v90" size) WITH ratio WITH PGPUB; 09:54 5
porous NEAR3 (layer film coat$3) WITH (depth  USPAT i

thick$4) NOT S12

12/15/2020 12:07:37 PM
C:\Users\schmielecki\Documents\EAST\Workspaces\16\013887.wsp
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Attorney Docket No.: 76604-1012 Application No.16/013,887

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Examiner:

NINGDE AMPEREX TECHNOLOGY CHMIELECKI. SCOTTJ

LIMITED

Serial No.: 16/013,887 Group Art Unit: 1729

Filing Date: June 20, 2018 Confirmation No.: 3106

For: SEPARATOR AND ENERGY Customer No.: 155692
STORAGE DEVICE

MAIL STOP: Submitted via EFS
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

SUBMISSION UNDER 37 CFR 1.132

Dear Examiner:

This submission responds to the Notice of Allowance mailed on December 18,
2020 and the telephonic conversation on January 15, 2021, initiated by the Office.

Please consider the amendment to claims and remarks as follows.
Claims are reflected in the Listing of Claims that begins at page 2.

Remarks begin on page 5 of this paper.
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LISTING OF THE CLAIMS

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

claims in the present application:
1. (Currently Amended) A separator, comprising: a porous substrate; and

a porous layer arranged on a surface of the porous substrate, wherein the porous layer
comprises inorganic particles and a binder, and a ratio of Dv90 of the inorganic particles to the

thickness of the porous layer is in a range from 0.3 to 3.0.

2. (Original) The separator according to claim 1, wherein the porous layer has a thickness of 0.2

pum to 10 pm.
3. (Canceled).

4. (Previously Presented) The separator according to claim 1, wherein the pores have an

average pore size of 0.3 um to 20 um.

5. (Original) The separator according to claim 1, wherein a volume ratio of the inorganic

particles to the binder is in a range from 0.2 to 3.0.

6. (Original) The separator according to claim 1, wherein the porous layer has a porosity of 20%

to 90%.

7. (Original) The separator according to claim 1, wherein the inorganic particles are one or more
selected from the group consisting of alumina, silica, magnesia, titanium oxide, hafnium dioxide,
tin oxide, zirconia, cerium dioxide, nickel oxide, zinc oxide, calcium oxide, boehmite, aluminum

hydroxide, magnesium hydroxide, calcium hydroxide, and barium sulfate.

8. (Original) The separator according to claim 1, wherein the binder is one or more selected from
the group consisting of polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene
copolymer, polyamide, polyacrylonitrile, polyacrylate, polyacrylic acid, polyacrylates, sodium
carboxymethylcellulose, polyvinylpyrrolidone, polyvinyl ether, polymethyl methacrylate,

polytetrafluoroethylene and polyhexafluoropropylene.
9. (Original) An energy storage device, comprising the separator according to claim 1.

10. (Original) The energy storage device according to claim 9, wherein the energy storage device
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is a lithium-ion battery.

11. (Withdrawn-Previously presented) A method for preparing the separator of claim 1, wherein

the method comprises steps of:
mixing inorganic particles with a binder to generate a mixture;
adding a first solvent into the mixture;

stirring the mixture with the first solvent to obtain a uniform coating solution; coating the

uniform coating solution onto a surface of a porous substrate to form a wet film;
the coating solution is in a range from 7% to 25%; and

wherein a ratio of Dv90 of the inorganic particles to the thickness of the porous layer is in a

range from 0.3 to 3.0.

12. (Withdrawn) The method according to claim 11, wherein the solid content in the coating

solution is in a range from 7% to 25%.
13. (Withdrawn) The method according to claim 11, wherein the coagulating

solution comprises a second solvent and a third solvent, and the second solvent has a mass

percentage of 20% to 60%.

14. (Withdrawn) The method according to claim 11, wherein the first solvent is one or more
independently selected from the group consisting of N-methylpyrrolidone , dimethylacetamide

and dimethylformamide.

15. (Withdrawn) The method according to claim 11, wherein the porous substrate comprises a
polymer film, a multilayer polymer film, or a non-woven fabric formed by any one or more of
the following polymers: polyethylene, polypropylene, polyethylene terephthalate, polyphthaloyl
diamine, polybutylene terephthalate, polyester, polyacetal, polyamide, polyimide,
polyetheretherketone , polyaryletherketone, polyetherimide, polyamide imide,
polybenzimidazole, polyethersulfone, polyphenylene oxide, cycloolefin copolymer,

polyphenylene sulfide, and polyethylene naphthalene.

16. (Withdrawn) The method according to claim 15, wherein the polyethylene is at least one
selected from the group consisting of high density polyethylene, low density polyethylene, and
ultrahigh molecular weight polyethylene.
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17. (Withdrawn) The method according to claim 13, wherein the second solvent is one or more
independently selected from the group consisting of N-methylpyrrolidone, dimethylacetamide
and dimethylformamide, and the third solvent is one or more selected from the group consisting

of deionized water, ethanol, propanol, acetone, dimethyl carbonate and diethyl carbonate.

18. (Previously presented) The separator according to claim 1, wherein the porous layer has

pores formed by the binder, at least a part of the inorganic particles are embedded in the pores.
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REMARKS

Claims 1-2, and 4-18 are currently pending.
Withdrawn claims 11-17 were previously rejoined.
Claims 1-2, 4-10 and 18 are allowed.

This paper is submitted to provide the listing of claim 12, which was missing from

the listing of claims in the previous submission.

Applicant gratefully appreciates the Examiner’s guidance.
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CONCLUSION

All claims are allowed. Applicants believe that no additional fees are required with
this submission. However, if Applicants are incorrect, the undersigned authorizes the
Commissioner to charge any fees that may be required, or credit any overpayment to be

made, to the Taylor English Duma LLP Deposit Account No. 50-5154.

Should the Examiner have any questions regarding this communication, the

Examiner is invited to contact the undersigned at the telephone number shown below.

Respectfully submitted

Taylor English Duma LLP

Date: January 16, 2021 By: /zhaoyang li/
Zhaoyang Li, Ph.D.
Reg. No. 46,872
Attorney for Applicants

1600 Parkwood Cir. STE 200
Atlanta, Georgia 30339

Tel: (415) 851-9211

Fax: (415) 851-8868
zh@taviorenglish.com
Customer No.: 155692
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/013,887 06/20/2018 Jianjian Yi 76604-1012 3106
155692 7590 01/22/2021 | EXAMINER |
Taylor English Duma LLP - Remote
1600 Parkwood Circle, Suite 200 AMPONSAH, OSELK
Atlanta, GA 30339
| ART UNIT | PAPER NUMBER |
1729
| NOTIFICATION DATE | DELIVERY MODE |
01/22/2021 ELECTRONIC

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

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

rdocketing @taylorenglish.com

PTOL-90A (Rev. 04/07)
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. . 16/013,887 Yietal.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
OSE|I K AMPONSAH 1729 Yes

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

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS

NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative

of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to Response filed 16 January 2021.

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

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3.V The allowed claim(s) is/are 1-2 and 4-18 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a) MAIl b) (JSome  *c) (J None of the:
1. Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

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

* Certified copies not received:

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

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

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892)

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. Other .
of Biological Material

4.0 Interview Summary (PTO-413),

Paper No./Mail Date. .

/OSEI K AMPONSAH/
Primary Examiner, Art Unit 1729

5. ¥ Examiner's Amendment’/Comment
6. Examiner's Statement of Reasons for Allowance

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

Notice of Allowability Part of Paper No./Mail Date 20210116
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Application/Control Number: 16/013,887 Page 2
Art Unit: 1729

DETAILED ACTION

Response to Arguments
This communicationis in responsive tothe Response filed 01-16-2021. Claims 1-2 and 4-

18 are currently pending.

Election/Restrictions

Claims 1, 2, 4-10, and 18 are allowable. The restrictionrequirement between Groups |
and Il, as set forth in the Office action mailed on November7, 2019, has beenreconsideredin
view of the allowability of claims to the elected invention pursuantto MPEP § 821.04(a). The
restriction requirement is hereby withdrawn as to any claim that requiresall the limitations
of an allowable claim. Specifically, the restriction requirement of November 7, 2019 is
withdrawn. Claims 11-17, directed to a method of making a separator, are no longerwithdrawn
from consideration because the claims require all the limitations of an allowable claim.

In view of the above noted withdrawal of the restriction requirement, applicantis
advisedthat if any claim presentedina continuation or divisional applicationis anticipated by,
or includes all the limitations of, a claim that is allowable in the present application, such claim
may be subject to provisional statutory and/or nonstatutory double patentingrejections over
the claimsof the instant application.

Once a restrictionrequirementis withdrawn, the provisionsof 35 U.S.C. § 121 are no
longerapplicable (see In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-32 (CCPA 1971);

see also MPEP § 804.01).
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Claim Rejections - 35 USC § 112
The rejection of claims 1, 2, and 4-10 under 35 U.S.C. § 112(a) or pre-AlA35 U.S.C. §
112, first paragraph, is withdrawn because Applicantamendedclaim 1.
The rejection of claims 1, 2, and 4-10 under 35 U.S.C. § 112(b) or pre-AIA35 U.S.C. §

112, second paragraph, is withdrawn because Applicantamendedclaim 1.

Claim Rejections - 35 USC § 103
The rejectionof claims 1, 2, and 4-10 under 35 U.S.C. § 103 as being unpatentable over
Nam et al (US 2019/0355959 A1), hereinafter “Nam,” in view of Shimuraet al (US
2019/0123319 A1), hereinafter “Shimura,” is withdrawn because Applicantamendedclaim 1
and Applicant’sargument with respectto the ratio of the inorganic particles’ Dv90 value to the

porous layer’s thicknessis persuasive.

EXAMINER’S AMENDMENT

An examiner'samendmentto the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no late r than the
payment of the issue fee.

Authorization for this examiner’samendmentwas givenin an interview with Zhaoyang
Li on Tuesday December 15, 2020.

The application has beenamended as follows:

11. (Amended) A method for preparing [[a]]the separator of claim 1, whereinthe method
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comprises steps of:
mixinginorganic particles witha binderto generate a mixture;
adding a first solventintothe mixture;
stirring the mixture with the first solvent to obtain a uniform coating solution; coating
the uniform coating solution onto a surface of a porous substrate to form a wet film;
the coating solutionisin a range from 7% to 25%; and

wherein a ratio of Dv90 of the inorganic particles to the thickness of the porous layeris

in a range from 0.3 to 3.0.

Allowable Subject Matter

Claims 1, 2, and 4-18 are allowed.

The followingis an examiner’s statement of reasons for allowance: no prior art
reference could be found that fairly teaches or suggests a separator comprisinga porous layer
includinginorganic particles wherein the ratio of the Dv90 of the inorganic particlesto the
porous layer’sthicknessis 0.3 to 3.0.

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

Allowance.”
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Conclusion

Any inquiry concerning this communication or earliercommunications from the
examinershould be directed to OSEI K AMPONSAH whose telephone numberis (571)270-3446.
The examinercan normally be reached on Monday - Friday, 8:00 am - 5:00 pm EST.

Examinerinterviews are available via telephone, in-person, and video conferencing
using a USPTO supplied web-based collaboration tool. To schedule an interview, applicantis
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examinerby telephone are unsuccessful, the examiner’s
supervisor, Ula C Ruddock can be reached on (571)272-1481. The fax phone number for the
organization where this application or proceedingis assignedis 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from eitherPrivate PAIR or PublicPAIR. Status information for unpublished
applicationsis available through Private PAIR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative oraccess to

the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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JOSEI K AMPONSAH/
Primary Examiner, Art Unit 1729
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Issue Classification |i¢13 887 Vietal
H “ ““‘ Examiner Art Unit
OSEI K AMPONSAH 1729

CPC

Symbol Type Version

HO1M F 2021-01-01

HO1M 1 2013:01:01

HO1M | 2021-01-01

HO1M 1 2021-01-01

HO1M 1 2021:01:01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 17
/OSEI K AMPONSAH/ 16 January 2021 . . -
Primary Examiner, Art Unit 1729 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20210116
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Issue Classification |i¢13 887 Vietal
H “ ““‘ Examiner Art Unit
OSEI K AMPONSAH 1729

INTERNATIONAL CLASSIFICATION
CLAIMED

HO01M2/16

HO1M2/14

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 17
/OSEI K AMPONSAH/ 16 January 2021 . . B
Primary Examiner, Art Unit 1729 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/013,887 Yietal.
Examiner Art Unit
OSEI K AMPONSAH 1729

(O Claims renumbered in the same order as presented by applicant (J CPA (O T.D. (O R.1.47

Primary Examiner, Art Unit 1729
(Primary Examiner)

CLAIMS
Final |Original|Final OriginallFinaI Original|[Final |Original|Final |Original|Final OriginallFinaI Original|Final |Original
1 1 9 10
2 2 10 11
- 3 11 12
3 4 12 13
4 5 13 14
5 6 14 15
6 7 15 16
7 8 16 17
8 9 17 18
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 17
/OSEI K AMPONSAH/ 16 January 2021

0O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20210116
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CLAIMS
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Page 1 of 2

Part of Paper No.: 20210116

CosMX Exhibit 1002, Page 319 of 334




Search Noftes

Application/Control No.

16/013,887

Applicant(s)/Patent Under Reexamination

Examiner

OSEI K AMPONSAH

/OSEI K AMPONSAH/

Primary Examiner, Art Unit 1729

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20210116

CosMX Exhibit 1002, Page 320 of 334




OK TO ENTER: /0.K.A/

Attorney Docket No.: 76604-1012 Application No.16/013,887

01/16/2021

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Examiner:

NINGDE AMPEREX TECHNOLOGY CHMIELECKI. SCOTTJ

LIMITED

Serial No.: 16/013,887 Group Art Unit: 1729

Filing Date: June 20, 2018 Confirmation No.: 3106

For: SEPARATOR AND ENERGY Customer No.: 155692
STORAGE DEVICE

MAIL STOP: Submitted via EFS
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

SUBMISSION UNDER 37 CFR 1.132

Dear Examiner:

This submission responds to the Notice of Allowance mailed on December 18,
2020 and the telephonic conversation on January 15, 2021, initiated by the Office.

Please consider the amendment to claims and remarks as follows.
Claims are reflected in the Listing of Claims that begins at page 2.

Remarks begin on page 5 of this paper.
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LISTING OF THE CLAIMS

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

claims in the present application:
1. (Currently Amended) A separator, comprising: a porous substrate; and

a porous layer arranged on a surface of the porous substrate, wherein the porous layer
comprises inorganic particles and a binder, and a ratio of Dv90 of the inorganic particles to the

thickness of the porous layer is in a range from 0.3 to 3.0.

2. (Original) The separator according to claim 1, wherein the porous layer has a thickness of 0.2

pum to 10 pm.
3. (Canceled).

4. (Previously Presented) The separator according to claim 1, wherein the pores have an

average pore size of 0.3 um to 20 um.

5. (Original) The separator according to claim 1, wherein a volume ratio of the inorganic

particles to the binder is in a range from 0.2 to 3.0.

6. (Original) The separator according to claim 1, wherein the porous layer has a porosity of 20%

to 90%.

7. (Original) The separator according to claim 1, wherein the inorganic particles are one or more
selected from the group consisting of alumina, silica, magnesia, titanium oxide, hafnium dioxide,
tin oxide, zirconia, cerium dioxide, nickel oxide, zinc oxide, calcium oxide, boehmite, aluminum

hydroxide, magnesium hydroxide, calcium hydroxide, and barium sulfate.

8. (Original) The separator according to claim 1, wherein the binder is one or more selected from
the group consisting of polyvinylidene fluoride, vinylidene fluoride-hexafluoropropylene
copolymer, polyamide, polyacrylonitrile, polyacrylate, polyacrylic acid, polyacrylates, sodium
carboxymethylcellulose, polyvinylpyrrolidone, polyvinyl ether, polymethyl methacrylate,

polytetrafluoroethylene and polyhexafluoropropylene.
9. (Original) An energy storage device, comprising the separator according to claim 1.

10. (Original) The energy storage device according to claim 9, wherein the energy storage device
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is a lithium-ion battery.

11. (Withdrawn-Previously presented) A method for preparing the separator of claim 1, wherein

the method comprises steps of:
mixing inorganic particles with a binder to generate a mixture;
adding a first solvent into the mixture;

stirring the mixture with the first solvent to obtain a uniform coating solution; coating the

uniform coating solution onto a surface of a porous substrate to form a wet film;
the coating solution is in a range from 7% to 25%; and

wherein a ratio of Dv90 of the inorganic particles to the thickness of the porous layer is in a

range from 0.3 to 3.0.

12. (Withdrawn) The method according to claim 11, wherein the solid content in the coating

solution is in a range from 7% to 25%.
13. (Withdrawn) The method according to claim 11, wherein the coagulating

solution comprises a second solvent and a third solvent, and the second solvent has a mass

percentage of 20% to 60%.

14. (Withdrawn) The method according to claim 11, wherein the first solvent is one or more
independently selected from the group consisting of N-methylpyrrolidone , dimethylacetamide

and dimethylformamide.

15. (Withdrawn) The method according to claim 11, wherein the porous substrate comprises a
polymer film, a multilayer polymer film, or a non-woven fabric formed by any one or more of
the following polymers: polyethylene, polypropylene, polyethylene terephthalate, polyphthaloyl
diamine, polybutylene terephthalate, polyester, polyacetal, polyamide, polyimide,
polyetheretherketone , polyaryletherketone, polyetherimide, polyamide imide,
polybenzimidazole, polyethersulfone, polyphenylene oxide, cycloolefin copolymer,

polyphenylene sulfide, and polyethylene naphthalene.

16. (Withdrawn) The method according to claim 15, wherein the polyethylene is at least one
selected from the group consisting of high density polyethylene, low density polyethylene, and
ultrahigh molecular weight polyethylene.
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17. (Withdrawn) The method according to claim 13, wherein the second solvent is one or more
independently selected from the group consisting of N-methylpyrrolidone, dimethylacetamide
and dimethylformamide, and the third solvent is one or more selected from the group consisting

of deionized water, ethanol, propanol, acetone, dimethyl carbonate and diethyl carbonate.

18. (Previously presented) The separator according to claim 1, wherein the porous layer has

pores formed by the binder, at least a part of the inorganic particles are embedded in the pores.
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REMARKS

Claims 1-2, and 4-18 are currently pending.
Withdrawn claims 11-17 were previously rejoined.
Claims 1-2, 4-10 and 18 are allowed.

This paper is submitted to provide the listing of claim 12, which was missing from

the listing of claims in the previous submission.

Applicant gratefully appreciates the Examiner’s guidance.
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CONCLUSION

All claims are allowed. Applicants believe that no additional fees are required with
this submission. However, if Applicants are incorrect, the undersigned authorizes the
Commissioner to charge any fees that may be required, or credit any overpayment to be

made, to the Taylor English Duma LLP Deposit Account No. 50-5154.

Should the Examiner have any questions regarding this communication, the

Examiner is invited to contact the undersigned at the telephone number shown below.

Respectfully submitted

Taylor English Duma LLP

Date: January 16, 2021 By: /zhaoyang li/
Zhaoyang Li, Ph.D.
Reg. No. 46,872
Attorney for Applicants

1600 Parkwood Cir. STE 200
Atlanta, Georgia 30339

Tel: (415) 851-9211

Fax: (415) 851-8868
zh@taviorenglish.com
Customer No.: 155692
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The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Case 2:22-ov-00232-3RG  Document 8§ Filed 08/04/22 Page 1 of 1 Pageld # 1392

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following

[] Trademarks or [M Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:22-cv-232 6/24/2022 Eastern District of Texas
PLAINTIFF DEFENDANT
Ningde Amperex Technology Limited Zhuhai CosMX Battery Co., Ltd.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 10,971,706 4/6/2021 Ningde Amperex Technology Limited
2 11,329,352 5/10/2022 Ningde Amperex Technology Limited
3
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

A6 NEHDEDREY ™ Amendment ] Answer [ Cross Bill [0 Other Pleading
TRIEQSIE/I]\XFR(I)(RN 0. %?{T”IER()AI:D};ﬁEEIE HOLDER OF PATENT OR TRADEMARK

1 10,833,363 11/10/2020 Ningde Amperex Technology Limited

2 10,964,987 3/30/2021 Ningde Amperex Technology Limited

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director ~Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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