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New International Appikzaimn Filed with the USPTQO as a Recsiving Offise

fanew internationad appiicalion is being Hed and the intermadional application includaes the necessary companents for an
international fiing dats (ses DLT Article 1 ansj MPEP 1810}, a Notification of the International Ap;‘i cation Number and of the
international Filing Dale (Form POT/RGDE) will be issuad in dus course, subject o prescriptions concaming national securily,

and tha date ahown on this Acknowlaedgemant Receipt will astablish the infarmalional filing date of the applicalion.
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Electronically filed February 7, 2024

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Tao Tao et al. Confirmation No.: 2876
Serial No.: 17/407,081 Art Unit: 1751
Filed: August 19, 2021 Examiner: Cynthia Kyung Soo Walls
For: Lithium-lon Battery Having ~ Attorney Docket No.: 024607-02-5113-US
Desirable Safety
Performance

SUPPLEMENTAL AMENDMENT TO RESPONSE TO NON-FINAL OFFICE ACTION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
The enclosed Amendment is supplemental to the response filed on January 24, 2024
to the Office Action dated October 25, 2023 for the above identified patent application.
The Commissioner is hereby authorized to charge any required fee(s) to Morgan,

Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5113-US).

024607-02-5113-US 1 Supplemental Response to Non-Final Office Action
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Amendments to the Claims

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

in the application:

Listing of Claims:

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

a first plate comprising a first current collector, a first film and a first lead, wherein
the first film is disposed on the first current collector and is provided with a first recess
configured to receive the first lead, and the first lead is electrically connected to the first
current collector;

a first insulating glue layer, disposed on a first location of a surface of the first lead;

a second plate comprising a second current collector, a second film and a second lead,
wherein the second film is disposed on the second current collector and is provided with a
second recess configured to receive the second lead, and the second lead is electrically
connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a
remaining portion of the first film from an edge of the first insulating glue layer covering the
first film to an edge of the first film opposite to the first recess; and a second insulating glue
layer is disposed on a second location of the surface of the first film opposite to the second
lead across the separator in a thickness direction of the first plate and the second plate to

reduce lithium precipitation on the second plate where the second recess is located;

the first plate is a positive plate, the first current collector is a positive current
collector, the first film is a positive film, the first lead is a positive lead; and
the second plate is a negative plate, the second current collector is a negative current

collector, the second film is a negative film and the second lead is a negative lead.
2. (Canceled)

3. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a distance
between a center of the first recess and an end of the positive film is 1/4 - 3/4 of a length of
the positive film, and a distance between a center of the second recess and an end of the

negative film is 1/4 - 3/4 of a length of the negative film.

024607-02-5113-US 2 Supplemental Response to Non-Final Office Action
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4. (Canceled).

5. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a length of the
first recess is less than a length of the positive lead by 1 - 100mm, a width of the first recess
is greater than a width of the positive lead by 1 - 10mm; and

a length of the second recess is less than a length of the negative lead by 1 - 100mm, a

width of the second recess is greater than a width of the negative lead by 1 - 10mm.

6. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a length of the
first recess is less than a width of the positive film by 1 - 100mm, and a length of the second

recess is less than a width of the negative film by 1 - 100mm.

7. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a depth of the
first recess is no larger than a thickness of the positive film, and a depth of the second recess

is no larger than a thickness of the negative film.
8. (Canceled).

9. (Original) The lithium-ion battery of claim 1, wherein a width of a portion of the first
lead in the first recess is greater than a width of a remaining portion of the first recess not

occupied by the first lead located on one side of the first lead.

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

a first plate, comprising a first current collector, a first film and a first lead, wherein
the first film is disposed on the first current collector and is provided with a first recess
configured to receive the first lead, and the first lead is electrically connected to the first
current collector, the first recess having three sides defined by the first film;

a first insulating glue layer, disposed on a first location of a first surface of the first
lead and covering the three sides of the first recess defined by the first film;

a second plate, comprising a second current collector, a second film, and a second
lead, wherein the second film is disposed on the second current collector and is provided with
a second recess configured to receive the second lead, and the second lead is electrically
connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a

remaining portion of the first film from an edge of the first insulating glue layer covering the

024607-02-5113-US 3 Supplemental Response to Non-Final Office Action
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first film to an edge of the first film opposite to the first recess; and a second insulating glue
layer is disposed on a second location of the surface of the first film opposite to the second
lead across the separator in a thickness direction of the first plate and the second plate to

reduce lithium precipitation on the second plate where the second recess is located;

the first plate is a positive plate, the first current collector is a positive current
collector, the first film is a positive film, the first lead is a positive lead; and
the second plate is a negative plate, the second current collector is a negative current

collector, the second film is a negative film and the second lead is a negative lead.
11. (Canceled)

12. (Original) The lithium-ion battery of claim 10, wherein a distance between a center of
the first recess and an end of the first film is 1/4 - 3/4 of a length of the first film, and a
distance between a center of the second recess and an end of the second film is 1/4 - 3/4 of a

length of the second film.
13. (Canceled).

14. (Original) The lithium-ion battery of claim 10, wherein a length of the first recess is
less than a length of the first lead by 1 - 100mm, a width of the first recess is greater than a
width of the first lead by 1 - 10mm; and

alength of the second recess is less than a length of the second lead by 1 - 100mm, a

width of the second recess is greater than a width of the second lead by 1 - 10mm.

15. (Original) The lithium-ion battery of claim 10, wherein a length of the first recess is
less than a width of the first film by 1 - 100mm, and a length of the second recess is less than

a width of the second film by 1 - 100mm.

16. (Original) The lithium-ion battery of claim 10, wherein a depth of the first recess is no
larger than a thickness of the first film, and a depth of the second recess is no larger than a

thickness of the second film.

17. (Original) The lithium-ion battery of claim 10, wherein a depth of the first recess is
greater than a thickness of the first lead by 0.005 - 0.1mm, and a depth of the second recess is
greater than a thickness of the second lead by 0.005 - 0.1mm.

024607-02-5113-US 4 Supplemental Response to Non-Final Office Action
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18. (Previously Presented) The lithium-ion battery of claim 10, wherein the second lead
on the second plate is sandwiched between the pair of second insulating glue layers in the

thickness direction of the first plate and the second plate.

19. (Previously Presented) The lithium-ion battery of claim 10, wherein the first
insulating glue layer is disposed on an upper surface and a lower surface of the first lead in a

thickness direction of the first plate and the second plate.

20. (Previously Presented) The lithium-ion battery of claim 1, wherein the first plate, the
separator and the second plate are wound together; an outer winding end of the negative plate
is located between two layers of the separator; and the two layers of the separator extend over

the outer winding end of the negative plate along the winding direction.

21. (Previously Presented) The lithium-ion battery of claim 10, wherein the first plate, the
separator and the second plate are wound together; an outer winding end of the negative plate
is located between two layers of the separator; and the two layers of the separator extend over

the outer winding end of the negative plate along the winding direction.

22. (Currently Amended) The lithium-ion battery of claim 1, wherein the first film is
disposed on both sides of the first current collector; along the thickness direction, the first
film has a first outer surface of the first film on a side of the first current collector where the
first lead is disposed and a second outer surface of the first film on an opposite side of the
first current collector, the opposite side being opposite to the side where the first lead is
disposed; wherein along the thickness direction, the first lead has a first surface of the first
lead and a second surface of the first lead opposite to the first surface of the first lead, the first

surface of the first lead facing away from the first current collector where the first lead is

disposed. and the second surface of the first lead facing towards the first current collector

where the first lead is disposed; along the thickness direction, the first surface of the first lead

exceeds beyond the first outer surface of the first film and the second surface of the first lead
is located between the second outer surface of the first film and a part of the first current

collector outside the first recess.

23. (Currently Amended) The lithium-ion battery of claim 10, wherein the first film is
disposed on both sides of the first current collector; along the thickness direction, the first
film has a first outer surface of the first film on a side of the first current collector where the

first lead is disposed and a second outer surface of the first film on an opposite side of the

024607-02-5113-US 5 Supplemental Response to Non-Final Office Action
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first current collector, the opposite side being opposite to the side where the first lead is
disposed; wherein along the thickness direction, the first lead has a first surface of the first
lead and a second surface of the first lead opposite to the first surface of the first lead, the first

surface of the first lead facing away from the first current collector where the first lead is

disposed. and the second surface of the first lead facing towards the first current collector

where the first lead is disposed; along the thickness direction, the first surface of the first lead

exceeds beyond the first outer surface of the first film and the second surface of the first lead
is located between the second outer surface of the first film and a part of the first current

collector outside the first recess.

24, (New) The lithium-ion battery of claim 1, wherein the second film is disposed on both
sides of the second current collector; along the thickness direction, the second film has a first
outer surface of the second film on a side of the second current collector where the second
lead is disposed and a second outer surface of the second film on an opposite side of the
second current collector, the opposite side being opposite to the side where the second lead is
disposed; wherein along the thickness direction, the second lead has a first surface of the
second lead and a second surface of the second lead opposite to the first surface of the second
lead, the first surface of the second lead facing away from the second current collector where
the second lead is disposed, and the second surface of the second lead facing towards the
second current collector where the second lead is disposed; along the thickness direction, the
first surface of the second lead exceeds beyond the first outer surface of the second film and
the second surface of the second lead is located between the second outer surface of the

second film and a part of the second current collector outside the second recess.

25. (New) The lithium-ion battery of claim 10, wherein the second film is disposed on
both sides of the second current collector; along the thickness direction, the second film has a
first outer surface of the second film on a side of the second current collector where the
second lead is disposed and a second outer surface of the second film on an opposite side of
the second current collector, the opposite side being opposite to the side where the second
lead is disposed; wherein along the thickness direction, the second lead has a first surface of
the second lead and a second surface of the second lead opposite to the first surface of the
second lead, the first surface of the second lead facing away from the second current collector
where the second lead is disposed, and the second surface of the second lead facing towards

the second current collector where the second lead is disposed; along the thickness direction,
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the first surface of the second lead exceeds beyond the first outer surface of the second film
and the second surface of the second lead is located between the second outer surface of the

second film and a part of the second current collector outside the second recess.
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REMARKS

This amendment is supplemental to the response filed on January 24, 2024 to the

Office Action dated October 25, 2023, which has been incorporated therein.

INTERVIEW SUMMARY

Applicant’s attorneys thank Examiner Walls for the opportunity to discuss the
pending claims during a telephone interview on February 1, 2024 with Yalei Sun. In the
interview, the Examiner suggested further amendment to the pending claim 1 that may
advance the prosecution of the application. Claims 1 and 10 have been amended based on the

Examiner’s suggestions. No agreement has been reached.

REMARKS CONCERNING CLAIMS

Claims 22 and 23 have been further amended for clarity. Claims 4 and 13 have been
canceled without prejudice. New claims 24 and 25 have been added. Support for the
amendments and the new claims can be found in at least FIGS. 1 and 5 and related
paragraphs of the application as filed. No new matter has been added.

With respect to all amendments, Applicant has not dedicated or abandoned any
unclaimed subject matter. Moreover, Applicant has not acquiesced to any characterizations
of the invention, nor any rejections or objections of the claims, made by the Examiner.
Moreover, the Applicant hereby rescinds any prior disclaimer of claim scope, to the extent
they exist, made during the prosecution of this application or made during the prosecution of
any patent or other related patents/applications, and advises the Examiner that any such
previous disclaimers and the cited references that they were made to avoid may need to be
revisited.

After entry of this amendment, the pending claims are: claims 1, 3, 5-7, 9, 10, 12, and

14-25.

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

L REJECTION OF CLAIMS 1, 3-10, AND 12-21 UNDER 35 U.S.C. 103 AS BEING
UNPATENTABLE OVER SUGITA, IN VIEW OF KIM, AND ATSUO.

The Applicant hereby incorporates the response filed on January 24, 2024 to the
Office Action dated October 25, 2023.
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As noted above, claims 1 and 10 have been further amended to recite that the location
of the second insulating glue layer disposed on the first film can prevent lithium ions in the
first film from crossing the separator in the thickness direction, thereby reducing the lithium

precipitation build-up on the second plate where the second recess is located. In contrast, the

heat-resistant protective film in Atsuo cannot prevent the movement of the lithium ions

across the separator is based on the porous nature taught in Atsuo for heat resistance purpose.

In view of the above, the Applicant respectfully submits that the pending independent
claims 1 and 10 as well as their respective dependent claims 3, 5-7, 9, 12, and 14-21 are

patentable over the three cited references.

REMARKS CONCERNING NEW CLAIMS 24 AND 25

Claims 24 and 25 further recite the structure of the second plate near the second lead,
wherein “the second film is disposed on both sides of the second current collector; along the
thickness direction, the second film has a first outer surface of the second film on a side of
the second current collector where the second lead is disposed and a second outer surface of
the second film on an opposite side of the second current collector, the opposite side being
opposite to the side where the second lead is disposed; wherein along the thickness direction,
the second lead has a first surface of the second lead and a second surface of the second lead
opposite to the first surface of the second lead, the first surface of the second lead facing
away from the second current collector where the second lead is disposed, and the second
surface of the second lead facing towards the second current collector where the second lead
is disposed; along the thickness direction, the first surface of the second lead exceeds beyond
the first outer surface of the second film and the second surface of the second lead is located
between the second outer surface of the second film and a part of the second current collector
outside the second recess™. A relevant portion of FIG. 5 of the present application including
the negative lead 23 (which is labeled as “second lead™) is reproduced below with annotation

for illustrative purposes.
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Because none of the cited references teach or suggest what is recited in claims 24 and

25, claims 24 and 25 are further patentable over the cited references.
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CONCLUDING REMARKS

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

exist.

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

resolve any remaining items.

Respectfully submitted,

Date:  February 7, 2024 /Yalei Sun/ 57,765
Yalei Sun (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-7558
E-mail: yalei.sun@morganlewis.com
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if a now application is being filed and the ¢ ;\‘Uiiaaiémn nciudas the necessary components for filing date (see 37 COFR 1.53{b-(ch
and MPER 506}, & Filing Receipt (37 CFR 1.54) wili be lasued in dus course and the date shown on this Acknowledgement
Receipt will astablish the Hiling date of ihe application

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

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

pel

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

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

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

A

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  TAO et al. Confirmation No.: 2876
Serial No.: 17/407,081 Art Unit: 1751
Filed: August 19, 2021 Examiner: Cynthia Kyung Soo Walls
For: LITHIUM-ION BATTERY Attorney Docket No.: 024607-02-5113-US
HAVING DESIRABLE SAFETY
PERFORMANCE

INFORMATION DISCLOSURE STATEMENT

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

Sir:

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

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

consideration by the office.
1b. A legible copy of:
Each foreign patent;
X Each publication or that portion which caused it to be listed on the PTO-1449;

[] For each cited pending U.S. application, the application specification including
the claims, and any drawing of the application, or portion of the application which
caused it to be listed on the PTO-1449 including any claims directed to that portion;

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

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

1d. [] Explanations of relevancy (ATTACHMENT 1(d), hereto) or English language
abstracts of the non-English language publications.
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O] This Information Disclosure Statement is filed under 37 C.F.R. §1.97(b):

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

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

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

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

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

(Check either Item 3a, 3b, 3¢ or 3d)

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

3b. Xl The $260 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. 024607-02-5113-US).

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

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

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

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

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

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

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

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

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

5b.

5c.

5d.

7a.

7b.

7c.

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

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

[] In accordance with 37 C.F.R. §1.97(¢)(2), it is certified that no item of
information contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making
reasonable inquiry, no item of information contained in the information
disclosure statement was known to any individual designated in 37 C.F.R.
§1.56(c) more than three months prior to the filing of this information disclosure
statement.

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

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

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

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

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

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

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

>
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10.

11.

Date:

8a.

9a.

9b.

9¢.

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

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

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

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

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

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

The Commissioner is authorized to charge any additional fee required or credit any
overpayment for this Information Disclosure Statement and/or Petition to Morgan,
Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5113-US).

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

Respectfully submitted,

April 11, 2024 /Yalei Sun/ 57.765

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

1400 Page Mill Road

Palo Alto, CA 94304

(650) 843-4000
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3/26/24, 7:37 PM Espacenet — search results
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CN102684148A Dry-process deburring method for positive plate of lithium ion battery

Applicants: AMPEREX TECHNOLOGY LTD NINGDE AMPEREX TECHNOLOGY LTD
inventors: ZHONGXIN ZHOU ZHISEN YAQ

Classifications:

PG HOTM4/138;
CRC YOZESU10 (EP);

Priorities: CN201210168460A 2012-05-28

Application: CN201210168480A-2012-05-28

Publication: CN102884148A-2012-08-28

Fublished as: CN102654148A

Dry-process deburring method for positive plate of lithium ion balfery

Absiract

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

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

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

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

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

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

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

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

https://worldwide.espacenet.com/patent/search/family/046859483/publication/CN102694148A?q=pn%3DCN102694148A
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Electrade plate for nonagqueous slectrolyte secondary battary, and nonaguecus electrolyte secondary battery
Abstract

Disclosed is an electrode plale for a nonagueous electrolyte secondary battery, which is capable of preventing a short-circuit
when the nonaqueous slectrolyie sscondary battery is broken by the application of pressure. Specifically disclosed is an
elecirode plats for a nonagueous elsctrolyte secondary battery, which comprises a collector (10) that is formed of a strip-shaped
metal Toil, mixiurs layers {8) that contain an aclive material and are respectively formed on tha both surfaces of the collector, and
a lsad-out line (11) that is connected o the collecior (10}, The collector (10} has an expossd portion (13) on both surfaces of
which a mixture laver (8} is not present, and the exposed portion (13} extends parpendicular to the longitudinal dirsction of the
collector {10}, The lead-out line {11) is connected to one surface of the sxposed pottion (13}, and the width of the surfacs where
the mixture laysr (8) is not present is larger than the width of the other surface whers the mixture layer (8 is not present.
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(AN EE LR AA W] DU 2 8 pAE B & B T . IEAM AR FL R A [1)JR S R E R R 5, 18
HEHlum L EH 5000 m BAR, 00N 10um DL EH 200 m BAF . @I IEHR
LML AA (1) )RS RSB AE LORTETEI N, BR O AR RE IEARAR 4 5%, I B RES A TR 4 I E
B R, AR, R EARSE AR 4 R (WK ER) 3%l b, AT
7 3% LA (e I, 4 ot 2k 6 IE AR 4 e fin— 52 B BB B AT R EAR & )2 4B 2 B
BTG . IEAh, VR H T SEE I 4 1 % ) IEARER fL vk 4A BT 2SR B 4R, 191 A e vl
MBS AR LA L0 FUE % L HL 2.0 B0 % BAR i3S B In ik i 45 30 i 4 o 8 R
TX TP 2 RS Y LE AR B LA A, TTRERE 7E IEAR & 772 4B Jr & IRG 46 50 B E RS P LA 5
DAL R RSB IR R,

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

[0055] < ICARIEMEVDR >

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

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

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

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

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

[0062] < SHLF >

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

(0064]  FEF , X FARACEAT PR T .

foo65] - FuARHR —

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

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

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

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

[0070] < FARIEHEDIT >

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

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

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

[0074] 43, XREMEREAT R4 UL AH o

[0075] - kMK -

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

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

(00781  — AE/KHLMR )T —

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

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

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

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

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

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

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

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

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

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

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

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

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

[0092]  — IEARAR T HIME 572 -

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

[0095]  — FARKMR I HIME 5 vk -

[0096]  GuEKAR 5 WIHIVE A IEUT T BTN . BN, & 56, B UGS M4 0T ROR, 45 71T & A B0IR
Weor  PEI GRS EL . B, 113 BRI SRS 2R B AT I S SR HL A BA 1R B
AR T BB, WAER IR RAT TS FIFBIE T 42 49 21 1) A B Fa fA BA AT ) IE,
VR B B )2 ) Ak

[0097] - 5L %%s -

[0098] 4 T MIEMMMR 4 S A ARAR 5 HH FR i An v He e 5 | 26, it TR 22 s Al | &
LR B I 23 I AR HE R 23 i HH

(0000] VR AN i A i) 5| Be iz e A B, VA e A B GE , SRR FE 7 7] L2k Bl 0. 2%
MR LI 0 Bk AR AR SR oS, ik 1/4 ~ 3/4 (VEH . 18 E iRk pcig
WA R A N AR, I LRSI A . IR A 5 S 7R 1 P Y AR S 8. )
bb, iR de iy B R B IER SR B —Z e BIR SRR, 5l e B B AL
TG AR N AR B 7y 1% R85 T — 5 1A 5 5 S A i HL25 ) il vt (e H 7 o 90 an 7 [
TR b, TEARAE IR BE 77 1] R b SR B AT e 5 | B e e A B, DR 5| R e e i &
AR = AN Gl 5 B lawd = YR A Al =g

[0100] | 2 H2 3 ) i R 732 0T LA 32 R T 56 A0 AT 1% 20 R Weis e o & 79 1 7
AATIRE 77 (BER ) B BRI S FE r M B 7 E T — 2

(ot01] < WLy AL BEHIIE 7% >

[0102] A ATAEE YR N AR . a0, & G, W L PR, KRR IR IRk 514k 4L %
PAEIERE R (ZHE 2 :40) b BEEI RG24 5L 2efe i mfk (2K 2 .
5A) b o BRI, W IR 4 FIAARAR 5 ATE AL BN T FEIE 6 N7 4558, Ml
WA 8. $3E, TR 8 (10 BImBLE B LGAR Ta, FFIE AL 8 (1 F om Bl & F T4 40l
Tho ARJE, ¥ KT £k 5L ST 1 R, JFR IEAR S 14 AL 5 HA W) E ALK 22 A IR 1)
B 2 058, 1 AR A 8 WA e | . ARJS, JB ki 5K sk s 1 T A
KR . B fo, o p AP 34 Ht e | T DumififEd DA 2 E &8ss, mtbmilfs it
(01081 DAF, AP SE Al e AT 940 i EH o

[0104] < SEHEH] 1. ELEHE 1>

[0105]  VEgscitifdl L, HfE s | ~ 4, /R Eesefd) L, i/ 5 ~ 7,

foto6]  DUF, GF eyt L f i A vE AT ST R

fo107] (W4t 1)

[o108]  ( IEAMMRIHIFE )

[0100] &5k, AR IEAE R I, YEAS S S5RIA20R 10 B m (1) LiNig 6,Coy 1541, 65050

[0110] &4, BN T IEAE Y 5 100. 0vol % A 4. 5vol % HIE R SHEFII L4 2 78
N— PRI e AT (NVIP) R0 s AT AR T IEARS P45 100. Ovol %24 4. Tvol % [ {E
IR GE R I B IR AR 24 (PVDF) BRI AU LiNi g 65C0q 15010 030, VR G 1R B IERZ G HI L,
ZAETRE TR HRAT BIE A IEAR R AR JZ 2 15 wm BRRSE 1) R I, JFAE T8, ik

11
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ERERNZ o SR, AW TRAT IEAR A FHR 0 5 3 1 IE AR R i AR AT 42, 15 3

JERE 0. 157mm FIARAR B IEAR AR $ 12 E AR A BROBON B TS i A 260°C HE B #e iU

SR, 2 AN R o AT IR S B IER BRI RE (R 3. 5% FHZIE AR

YIRS B 5Tmm. KB b 564mm, 79 31 FE 4 0. 157mm. %5 £ 9 57mm. 8 > 564mm ] 1F

R o

o111 (SRR A HIE )

[0112] 56, LME R AR 2129 20 wm (77 2OB8E A R GETT BRI 2 .

[0118] B4, EAE N SRS TR T 100 E &85 IR IS A S5, iinIHR 4 3 B0

Ve REEERI T 25 A 100 EEMEH 1 T % R P I AF 4 Z KT 15 8 il &

FHRE o BRI EFINRR AT BIE A DA AR T4 8 wom (AR I I, I8

P TR AAR A TE o RIS, XA P T VRAT SR A 7B I 5 1T 45 21 6 47 B S LA kAT I

L, fF 2SR 0. 156mm FIBCIR I AR . 75 190°C T 78 2R R AR XU Z 57 i

WRSE T 8 /N AAR B, V3, Bz SO TR DI 38 2 0 58. 5mm, K A2 2 750mm, 73 3 5

g 0. 156mm. 58 B 24 58. 5mm A SE 2 750mm [ TR .

[o114]  (HE/KFLRRIR A ] )

[0115]  ZEERAREKEEFI LU LR 2] 1 ¢ 3 8975 IR 15 8 . 2 156 R0 8 — FF A R 1)

TR, AR R 2 it 1) R TR AR R RN INSRIAN I Sw e %6 B e . £ 0 i i HLAE A

L 3R DAAH T T AR K VB () R SRR SR B 1. 4mo 1/ dm® (1975 VAR LiPE,, 75 31 4R 7K B #AR

lot16]  C[5fe 282 WL ot PR AR )

01171 71 Bl IERRMR T, F2 REAT 7| e e B i i 1 AR 4 A4 i HR AT 9 LA 8mm 56 FE A7 T

M FF A A BE 7 A1 24 278mm A2 286mm - 8] H HLAE IE RS v R IR A& i i LR g

FEL AR LA 2mm B FE A 28 lmm 22 283mm - [ F& H 19 75 AT IEAR A FIZ R . AR 4 5 |

S T BAMIE R T AR B AL B . AUIRAR PG 5| 0 B0 1) 8 H 1T 8 78 S i

CIAMNER ) o BRE SR 5 | 20 Bl A AE N B 1 T AR R 52 Ry ARV (5 S ) o

(o118]  IGEEFIRIEMN S (BERE 6mm) L3R IEAMAE AR IR A7) 105 4 i

b BRI SRS S (BERE Amm) AR UAREE LA o IR T 2 g 307 iR I R U

PRERVSRIAT o WAL, SRR 5 Sk 225 Ty vad i P AR V)R kAT o

(01191 7E& Huflk b ozde |2, IEARAR  FH 56 5 2k Smm F%) 28 TR S thll FRT RS &5 i % 5 | R AT

RISy, SRR T 2R 0 IR & A i 0| e BT IR R4 5, SR 5 6 1IE AR R £ A%

ﬁiUE MZ TSN T R LAz il (R B e () 77 g AT 2 4%, M AR A #5 , 7R AR 4L 1o
I L _E A, T HA AR P S MR ASIR. R)E, BRG] 4k S it ST AR

2, 3 H¥ B 51 45 B N RSV 22 4 10 (1) 35 I BRG#2 , P AR S MM AE FILIB 2 P o

NG By 3 A e P N AR K AR o B 28 R R BB LV TS IR 1 S e

CUHR AL &g%, Ik 7 st . OREZ B ARy it 1

fo120]  (Fth 2)

(01211 7F b3S 52 o) 70 el b %) 7O 4 o, 42 B LT A P AR T 5 | 2 2 2 T 10 5 T AN LA T 9 2

T2 7 AR S IE A B9 6 O 282mm % 283mm 2 [F)HEAT IEAR-S 7 2 AR B, B3 UL LLAk

5 i 1 HIE FIREHEEIT o K T R IR P ORR A FE v 2,

lo122] (i 3)

12
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[0123] 7 i[5 fay 24 e il ) o) o, BV L A B0 R (1 0 | o e T 1 88 T ) LA, 4 58 /52
a1 77 AT B IE AR (4 33 A 280mm 22 284mm 7 [A]3EAT 1E AR A7) 2 I S, 53 1 LA Ak
5 L 1 E RFEHBZEAT o KB I I r v R o vl 3.

[0124]  (FEIH 4

(0125] 75 b3S [52 o 28 et vl ) T4 o, 4 L AR R rE AR T 5 | 4 i 4 1 1 5 1 0 LA 6 55 2
& 1 77 0 B0 U AR (6 5 8 R 279mm 22 285mm 2 [A) HEAT IE A7) 2 I B, B3 1 LA
5 bt 1 IR R RE BT o K BT I IR R g HL 4

[o126]  (Fiyth 5)

(01271 7 b 3 [ ) 784 Al ) o) VR v i BRI A B WL PR T 5 | 2 i 2 T P05 T 0 LA 8mm 58 52
22 77 A0 A B IE AR 9 86 S 278mm 22 286mm 2 [F)HEAT 1IE A7) 2 R BS, B3 I LAk
5 Bt 1 IR FIREHEEAT o KT 4 IR R R HE i 5

[0128]  ( Hiith 6)

[0120] & b3 [ f 70 e s F sV o, i SRR TP AR B W AR 1 5 | 4 02 2 T 1% 28 T 0 A L 2mm 5
F 5 A 7 T FE B I ARON s 8 2 276mm 42 288mm 2 [R)HEAT IEAR G 572 34 B, Btk DA
S5 BRI 1 RHIE IR HEAT o K BT IR () r R R itk 66

[0130]  (HEHE T)

(01311 7F b i[5 fay 2 r vty ) o0 o, TEARER Fo A B0 5 | 48 T2 4 1 ) 5 TR AS 80 88 IEAR A5 71
2 P HH i 4R R Rt AR Ry LR 7

(0132]  7ZErath | ~ 7 [ fthorpy, SR AT 2R VR L UVE RS 20 S NP e AT
0CY AN EIE . 0CV A R 5E 77 vE 00 R TR

[0133]  <OCV AN KR e >

[0134] K5 Ll | ~ 7 4F 25°C BRI R L L. 4A FO1E 2 FELIAT 70 F 28 Al L T 16 5 4. 2V
15, 76 A CHEE IR 24 /M. SRJEHGAE 25°C RBE T I vt Ha HS IR eyt e R R 4. OV
PR Bt o AN R, SR R AR 2R

[0135]  HEAEVATHMAZHMWE . B AESHWE 7D R,

[o136] < MAVLZAR =R E >

[0137] W54 Ft 1 ~ 7 4F 25°C HIEREE R LA 1. 4A [ 1E 2 MO 78 W 28 IR S 31 4. 2V A 1k, A
4.2V IR 2 B 78 B AR LIS B 50mA 4 ik JE, L 0. 56A 1R LB R L R IA E 2. 5V
Ay 1 T E BT A

[0138] A XFHNL 1 ~ it 7 B H s, SRA DU B 07 VAT IR ae, sk A5 2R
[0139] < FRAkIAE: >

[0140]  T§5E, 4 &t 1 ~ 7 DL 1. 45A [E E B SR AR LR A B 4. 25V AL, LR E
JE 78 H A LA B 50mA ik B, EHIBVEIE R 30°C AT 6 & [IAIEE 5 8t 1 ~ 7 42
fiih, A5 Z A 42 LL 0. Lmm/ sec (13 FE () FLR T Lo BB ), 25 BB L ~ T )i o SR )5, AR
S ARSI E T AE it 9 R AR B 2 [ AR T I AR TR R Rt 1~
7 AR IR 1 4 Rl A T RL R TRIER 1

[0141] %?%%fi 1~ T H“0CV ANRAFR” F s it IR AR 50 A i « F i R A= i 1)
T E” MR, WEH T NIRRT,

[0142] [zj% 1]
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OCV AR F HA It 25 T M5 VR
[Ah] [mm]

HHb 1 0/20 2.9 13
HLvh 2 0/20 2.9 12

[0143] FLb 3 0/20 2.9 12
vt 4 0/20 2.9 10
Hivh 5 0/20 2.9 5
HLR 6 0/20 2.8 12
bk 7 3/20 2.9 8

[0144] <SR 2. begefh) 2>

[0145]  ( H1yh 8)

(o146]  5SiE/) 1 [RIFEHb B E BRAR , SAOARARA U A8 B 5 | 2 22k 7 vk o

(0147] 755 | 2t T, 2 M O AR 4 v A B HA A0 20 LA 6mm 58 FE 467+ Mo 3 H- R v AL
77102 372mm Z2 378mm 8] ) 77 2 FF HL ARG o g | S e T A 7 T A 2mm B8 R
HH 1) 75 22E R B AR AR (1K) 3 B0k 374mm 2 376mm 2 [B)UEAT RIS o BRI (E8R 10 51 4 B
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CN202422458U Device for round-comering pole piece
Applicants: YIYANG KELIYUAN BATTERY COLTD
Inventors: ZHENGKUN WAN,LIN FENG YOUYUN FAN SHUSHENG YANG, JUNWE! GAQ JANMING ZHOU

PG HOTM4/04;
CRC YOZESU10 (EP);

Priorities: CN201220032103U 2012-02-01
Application; CN201220032103U-2012-02-01
Publication: CN202423458U-2012-00-05
Fublished as: CN202423456U

Device for round-cornering pole piece
Absiract

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

https://worldwide.espacenet.com/patent/search/family/046748186/publication/CN202423456U?q=pn%3DCN202423456U mn
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CN202585621U Punching equipment for slecirode plates of fithium ion power batteries

Applicants: FUJAN BORUITE MOTOR CO LTD
inventors: RUAN ZHENZHONG

Classifications:

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

Priorities: CN201220225940U 2012-05-20

Application; CN20122022528400)-2012-05-20

Publication: CN202585621U-2012-12-05

Fublished as: CN202585621U

Purniching equipment for electrode plates of lithium ion power batleries

Absiract

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

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

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

increasead, while performance of the batteries is guarantesd.

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

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

Classifications:

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

Priorities: JP168449092A 1992-08-23

Application: JP184480524-1882-08-23

Publication: JPHU85275A-1984-01-14

Published as: JPHOBS275A

PLATE MATERIAL FOR BATTERY PLATE AND BATTERY PLATE

Absiract

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

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

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

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

the like due o stamping can be prevented.

https://worldwide.espacenet.com/patent/search/family/015794324/publication/JPH065275A?q=pn%3DJPHO65275A
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Lithium ion battery
Abstract

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

The invention relates to a high-power flexible packaged lithium ion battery and a processing process thereof. An individual
battary cell comprises a negative plats, a positive plate, a first membrane and a second membrane, whersain the first membrane,
the negative plale, the second membrane and the positive plate are stacked in sequence; the positive plate is arranged in an
innermost fayer and formed by winding. According o the lithium ion baltery, a first positive island ragion and a second positive
istand ragion which are not coated with active substances are arranged in a cartain distance on the two sides of a positive tab;
durning winding, the second pesitive island region and the first positive island region ars used for corespondingly wrapping a
nagative tab and the rear surface of the negative tab respectively, so that the lithium separation when the positive active
subsiances are over against the negative tab is avoided. According o the preparation method, the ballery is holly and coldly
pressed bafore formation, and excess slecirolyie in the battery is squeezed into an airbag, so that the hardness of the batlery is
improved, the favers of membranes, the positive plate and the negative plate are in relalively close contact with each other, the
interface impedance and the internal resistance of the batlery are reduced, and the power energy density of the lithium ion
battery is increased.
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SECONDARY BATTERY CELL AND WINDING FORMATION SYSTEM THEREQOF

Abstract

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

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

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

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

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

Abstract

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

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

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

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

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

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

https://worldwide.espacenet.com/patent/search/family/016427287/publication/JPH0620707A?q=pn%3DJPH0620707A
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Office Action Summary Examiner ArtUnit | AIA (FITF) Status
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Period for Reply
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DATE OF THIS COMMUNICATION.
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date of this communication.
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 7/3/2024.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)lv] This action is FINAL. 2b) [J This action is non-final.
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4)(O 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 parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1,3,5-7,9-10,12 and 14-21 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) Claim(s) 1,3,5-7,9-10,12 and 14-21 is/are rejected.
8) [0 Claim(s) _____is/are objected to.
9) (J 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)(J The drawing(s) filedon ______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)[J All b)(O Some** ¢)d None of the:
1.0 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)).
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Application/Control Number: 17/407,081 Page 2
Art Unit: 1751

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.

Response to Amendment
This Office Action is responsive to the amendment filed on 2/7/2024 and
3/7/2024. Claims 4, 8, 11, 13 have been canceled and claims 22-25 have been added.
Claims 1, 3,5-7, 9, 10, 12, 14-25 are pending. Applicant's arguments have been

considered. Claims 1, 3, 5-7, 9, 10, 12, 14-25 are finally rejected for reasons below.

Information Disclosure Statement
The Information Disclosure Statement (IDS) filed 11/26/2023, 1/26/2024,
4/11/2024 has been placed in the application file and the information referred to therein

has been considered.

Claim Rejections - 35 USC § 112

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 mostnearly connected, to make and use the same, and shall setforth the best mode
contemplated by the inventor or jointinventor of carrying outthe 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 exactterms as to
enable any person skilled in the art to which it pertains, or with which it is mostnearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying outhis invention.
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Application/Control Number: 17/407,081 Page 3
Art Unit: 1751

Claims 22-25 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
claim(s) contains subject matter which was not described in the specification in such a
way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for applications subject to pre-AlA 35 U.S.C. 112, the inventor(s), at the time
the application was filed, had possession of the claimed invention.

In claims 22, 23, “along the thickness direction, the first surface of the first
lead exceeds beyond the first outer surface of the first film” is not supported by the
disclosure as originally filed.

The instant Specification [0038] states:

The first recess 14 has a depth 0.02mm larger than a thickness of the positive lead 13.”

The instant Specification [0040] states:

The first recess 14 has a depth less than a thickness of the positive film 12.

Further, the instant Specification [0043] states:

“a first recess 14 having a thickness of 0.1mm, a width of 10mm and a length of 20mm; 4)

coupling a positive lead 13 having a thickness of 0.08mm, a width of 6mm and a length of 45mm in the

first recess 14 via laser welding, the positive lead 13 extending out of the positive plate 1 of about 15mm;”

Because the thickness of the first recess is thicker than the thickness of the
positive lead, the first surface of the first lead does not exceed beyond the first outer

surface of the first film.
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In claims 24, 25, “along the thickness direction, the first surface of the second
lead exceeds beyond the first outer surface of the second film” is not supported by the
disclosure as originally filed.

The instant Specification [0038] states:

The second recess 24 has a depth 0.02mm larger than a thickness of the negative lead 23.

The instant Specification [0040] states:

The second recess 24 has a depth less than a thickness of the negative film 22.

Further, the instant Specification [0044] states:

“the second recess 24 having a thickness of 0.10mm, a width of 10mm and a length of 20mm;

4) providing a negative lead 23 having a thickness of 0.08mm, a width of 6mm and a length of

45mm,*

Because the thickness of the second recess is thicker than the thickness of the
negative lead, the first surface of the second lead does not exceed beyond the first

outer surface of the second film.

Applicant is required to cancel the new matter in reply to this Office Action.

Claim Rejections - 35 USC § 103
1. The text of those sections of Title 35, U.S. Code not included in this action can be
found in a prior Office action.
2. This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was

commonly owned as of the effective filing date of the claimed invention(s) absent any
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evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)
prior art against the later invention.
3. Claims 1, 3, 5-7, 9, 10, 12, 14-21 are rejected under 35 U.S.C. 103 as being
unpatentable over Sugita (W02013038677A1) in view of Kim (US 2009-0246639),
Matsushita (US20140120417A1; Matsushita is 102(a)(2) art) and Atsuo
(JP2007165224A).
4. Regarding claim 1, Sugita teaches a kithiurn-ion battery ({0011-{002)), comprising:
a first plate {positive electrode plate 1a, te, 1d, 1, FiGs. 28, 4, 5, 7; [028])
comprising a first current collector {see [U27]), a first film (the term is understond
to mean "active matarial”, the active malerial is coated on the current collector, see
[027]; FKa. 2a shows the “fiim” as the dark porlion (no reference sign is provided))
and a first lead {collector taly 12, FIG. 24, [028)),
wherain the first filrm is disposed on the first curvertt collector (see [027]) and
is provided with a first recess {expossed portion 22, FIG. 24A; [027]) configured
receive the first lead (see FIG. 23), and the first lsad is electrically connected {0
the first current collector (see FIG. 2a; the siructure s inherently present since a
‘collector &b’ is necessarily electrically connected to the currant collector);
a second plale {(negative electrode plate 2¢, FIG. 13; (0301 [056hH

comprising a second currant collector (see {0271}, asecond film {the aclive malerial
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iz coated on the collecior, see {0271 and a second lead (negalive glectrode lead
8, FIG. 2b; [027],
wherein the second film is disposed on the second current collector and is
provided with a second recess (exposad portion 31, FIG. 2b) configured to receive
the second lead {(see FIG. 2b), and the sacordd lead is electrically conneciad 1o the
second current collector (the structure is inherently present since g “colisctor tab”
is necessarly electrically connected to the current collecior); and
a separator (separator 3, FiG. 1 [068]) disposed bstwesn the firsl plale
and the second plate {see FIG. 1);
whersin a length of a portion of the first lead in the first recess is less than
a width of g remaining portion of the first film from an edge of the first insulating
glue layer covering the first Hilm o an edge of the first Hilm opposite to the first
racess {see FIG. 2a; since the length of the alleged first lead covers ~1/4 of the
widdth of the current collecting plale (top-to-botiony), the bmilation is held 10 be met).
Regarding claim 1, Sugita does not teach a firsd insulating glue layer, disposed on
a first location of a surface of the first lead.  Kim ieaches the insulation plates 438 and
449 are applied over the positive and negative alecirode tabs 436 and 4406, respectively.
Thiz prevenis the zepgrator 150 from being damaged by the burrg on the posiiive and
negative elecirode tabs 436 and 446, respectively, and prevents g short oircult fram
cocurring between the slectrode plates (0057, 0059, 0042). R would have been obwious
to one of ordinary skill in the art gt the ime the invention was made o add an insulation
plate over the positive tab of Sugila, as taught by Kim, for the benelil of protecting the tab

from potential short clrouil
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Given thal Kim [eaches that short ciroulting can possibly occur at the negative lead,
it would have been cbvious 1o one of ardinary skill in the art at the time the invention was
o take the ieaching of having a positive electrode lead covered with tape, and a heat-
resistant proteciive Hilm formed on the surface of the negative glectrade plate Tacing the
uncoated portion, and apply a similar principle 10 the negalive lead.  In other words, i
would have been obvious 1o one of ordinary skill in the art at the time the invention was
made 1o form a second insulating layer on the positive Tilm, across the separaior, opposile
the negative lead on Sugita, as similarly taught by Atsuo, forthe benelll preventing a short

circui at the negative lead as well,

Regarding claim 1, Sugita does nol disclose a second insulating glue layer is
disposed on a second location of the surface of the first Hilm opposite 1o the second lead
across the separator i a thickness direction of the first plate and the second plate. Alsuc
teaches a batlery having a posilive electrode lead covered with tape, and a heat-resistant
proteclive fiim formed on the surtace of the negative electrode plate facing the uncoaled
portion [0008]. Instead of forming a heal resistant prolective film on the uncoated part of
the positive slecirode current collector, i is provided on the negative mbiure part facing
the uncoaled parl. By doing so, it is possible (o form a negalive electrode mixiure layer
with very few irregularities and a dense heat-resistant profective film with high adhesion,
and it is possible o provide a nonagueous electrolyie secondary battery thal can
suppress heat generation when an internal short circult occurs (0007,

Regarding claim 1, 1o reduce lithivm precipiiation on the second plaie whers the

sacond recess is located, the term “reduce” is interpreted broadly, and is noted that the
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presence of Atsug’s porous protective Him contribules 1o some form of reduction of lihium
precipitation compared o a fim that has no porous protective fiim, and hence the

fmitation is met, absent specific meaning of the erm “reduce”.

5. Hegarding clalm 3, Sugita in view of Kim and Atsuo teach the Hthism-ion battery
of claim 2 as described above. Sugita also teaches wherein a distance between a center
of the first recess and an end of the positive fim iz 1/4 - 3/4 of g length of the positive film
{(see FIG. Z2a and clalm mapping above), and & distance belween a center of the second
recass and an end of the negative film is 1/4 - 3/4 of a length of the negative film {(ses
FIG. 13 and claim mapping abovel.

&. Regarding claims 5, 6, Sugita in view of Kim and Atsuc teach the fithium-ion
battery of claim 2 as described above.

MNone of Sugita, Kim, and Alsuo teach wherein a length of the first recess is less
than a length of the positive lead by 1 - 100mm, g width of the firsi recess is greater than
a width of the positive lead by 1 - 10mm; and a length of the second recess is less than
a length of the negative lead by 1 - 100mm, a width of the second recess is greater than
a widih of the negative lead by 1 - 10mm {claim 35}

Mone of Sugila, Kim, and Alsuo teach wherein g length of the first recess is less
than a width of the positive film by 1 - 100mm, and a length of the second recess is less
than a width of the negative film by 1 - 100mm {ciabm 8).

However, i has been held that changes in size {dimension) are generally
recogrized as being within the level of ordinary sidl In the art. In re Rose, 220 F.2d 459,

105 LUSPO 237 (COPA 1955). Whare the only difference between the prior art and the
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claims i a recitation of relative dimengions of the claimed device, and the device having
the claimed dimensions would not perform diff erently than the pior artdavice, the claimed
device is not patentably distinct from the prior art device. Gardner v. TEC Syst, Inc., 725
F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984}, cert denied, 469 1.8, 830, 225 USP(Q 232
{1984},

it the instant case, i appears that the prior art device {i.e., the combination of
Sugiia and Kim} have the same claimed fegtures and that any relglive difference in size,
dimensions, or proporiions would oot lead 1o device thal performs differently from the
claimed device. Moregver, the present claims cover vary broad ranges (three orders of
magnitude) and there is no indication in the specification that such broad ranges establish
the criticality of the ranges. Thus, the claimed device of claims §, 6 and 8 is not patentalbidy
distinet from Sugita in view of Kim and Atsuo. Accordingly, it would have been obvious
before the effective filing date of the claimed nvention o have arrived at the claimed
irverdion of claims &, § and 8 because changes in proportion (size) are within ordinary
skifl in the art.
7. Hegarding claim 7, Sugita in view of Kim and Atsuo teach the ithium-ion batlery
of claim 2 as described above. Sugita also necessarily teachss wherein a depth of the
first recess 8 no larger than a thickness of the pogitive Tilm, and a depth of the second
recess is oo larger than a thickness of the negative [im. The recess portion are faughi by
Sugita a8 “exposed portions” {reference numeral 22, 31 or 32; | is noted the reference
sign is not provided in FIG. 13 but is apparent from comparison of the other tigures) and

the undersigned understands this 1o e a non-coaled portion {see [0291), meaning the
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depth of the recesses are approximately equal 1o the thickness of the positive/negative
films. Thus, the #mitation is ibherently met.

d. Regarding clalm 8, Sugita in view of Kim and Atsuo teach the Ethium-ion baltery
of claim 1 as described above.

Neithey Sugita nor Kim {each wherain a width of a portion of the first lead in the
first recess is greater than a width of a remaining portion of the first recess not occupied
by the first lead located on one side of the first lead.

However, i has bean held that changes in dimension are gengrally recognized as
being within the lovel of ordinary skilt in the arl. I re Rose, 220 F.2d 488, 105 USPQ 237
(COPA 1985}, Where the only difference between the prior art and the claims is a
recitation of relative dimensions of the claimed device, and the devics having the claimed
dimensions would not perform differently than the prior art device, the claimed device is
rot patertably distinet from the prior art device, Gardner v. TEC Syst, ine., 725 F.2d
1338, 220 USPQ 777 (Fed. Cir. 1984), cert. denfed, 469 U.5. 830, 225 USPG 232 (1984).

In the instant case, # does not appear that thers would be any difference betwesn
the claimed device and the prior art device of Sugita in view of Kim. For at least these
reasons, it would have been obvious before the effective filing dale of the claimed
nvention 1o have arrived al the claimed wention of clagim 9 because changes in
proportion are within ordinary skl inthe art

Fegarding claim 20, Kim teaches the first plats, the separator and the second plate
are wound fogether; an cuter winding end of the negative plate is lgcated between two
layers of the separator; and the wo layers of the separator exiend over the culer winding

end of the negative plate along the winding direction. See Figure 5. would have bean
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ohwious (o one of ordinary skill in the art at the time the inveniion was made io form the
outer end of the negative plate of Sugita between two layers of the separalor extand
over the outer winding end of the negative plate along the winding direction for the benefit

of protecting the ends of the negalive active material layer.

8. Regarding claim 10, Sugita teaches & fithium-ion battery {({001]-{0021),
COMprising:

a first plate (posilive slectrode plate 1a, 1o, 1d, 1, FiGs. 23, 4, 5, 7;; [0285
comprising a first current collector (see [027]), a first ilm (the term is undersiond
to mean "active material’; the active material is coated on the current collecior, see
[027]; FHa. 2a shows the “fiim” as the dark porlion (no reference sign is provided))
and a firsl lead {collector tab 12, FIG. 24; [029)),

wherain the first fim is disposed on the first current collector (see [027]) and
is provided with a first recess {exposed portion 22, FiG. 24; [027]) configured 1o
receive the first lead (see FIG. 2a), and the first lead is electrically connacted (o
the first current collector {see FIG. 2a; the structure is inherently presernt since a
‘collector tab” is necessarily electrically connected to the curent collector), the first
recess having three sides defined by the first film (zee FIG. 23, the first recess has
three sides defined by the alleged first film);

a second plate {negative electrode plate 2e, FIG. 13; (0301, (058D

comprising a second curent collector {see [0271), a second film (the active material

is coated on the collecior, see 0271 and a second lead (hegalive slectrode lead

&, FiG. 2b; [027),
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wherein the second fim is disposed on the sscond current collector and is
providad with a second recess (exposed portion 31, FIG. 2b) configurad to receive
the second lead {see FIG. 2b), and the second lead is glectrically connected 1o the
second current collector (the struclure is inhevenily present since a "colisctor tab’
is necessarily electrically connected o the current coliecior);

wherein a width of a portion of the first lead in the first recess is greater than
a width of a remaining portion of the first recess not occupied by the first lead

focaled on one side of the first lead (see FIG. 2a and discussion below); and

a separator (separator 3, FiG. 1, [069]) disposed between the first plate

and the second plate {ses FIG. 1),
Regarding claim 1, Sugita does not teach a first insulating glue layer, disposed on
a first location of a surface of the first lead.  Kim teaches the insulation plates 439 and
443 are applied over the positive and negative electrode tabs 436 and 448, respactivaly.
This prevents the separalor 150 from being damaged by the burrs on the positive and
regative elecirode iabs 436 and 446, respectively, and prevenis a short circull from
ocowring betwaen the electrode plates [0057, 0059, (0421, Regarding claim 18,
wherein the second lead on the second plate is sandwiched between the pair of second
insulating glue layers in a thickness direction of the first plate and the second plate, refer
to fig. 9 of Kim. Regarding claim 19, Kim izaches wherein the first insulating glue layer
is disposed on an upper swface and below a lower surface of the firstlead in a thickness

direction of the first plate and the second plate, refer to fig 9 of Kim,
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owould have bean obwious {0 one of ordinary skill in the art at the time the
invention was made 1o add an insulation plate over the positive talb of Sugila, as taught
by ¥im, for the benefit of protecting the tab from potential short circuit.

Given thal Kim [eaches that short circuiting can possibly occur at the negative lead,
it would have been obvious 1o one of ordinary skl in the art at the time the invention was
o take the ieaching of having a positive electrode lead covered with tape, and a heat-
resistant protective film formed on the surface of the negative electrode plate facing the
uncoated portion, and apply a simiiar principle 0 the negalive lead. I other words,
would have been obvicus 1o one of ordinary skill in the art at the time the invention was
made o form a second insulating layer on the positive film, across the separator, opposiie
the negative lead on Sugita, as similarly taught by Alsug, Tor the benefit preventing a short

circul at the negative lead as well,

Regarding claim 1, Sugita does notl disclose a second insulating glue layer is
disposaed on a second location of the surface of the Tl film opposite to the second lead
across the separator in a thickness direction of the first plate and the second plate. Alsuo
teaches a battery having a positive glectrode lead covered with tape, and a heal-resistant
proteciive film formed on the surface of the negative electrode plate facing the uncoated
portion [G008]. Instead of forming a heat resistant protective film on the uncosted part of
the positive slecirode current collector, i is provided on the negative mbiure part facing
the uncoated part. By doing so, itis possible 1o form a negative elecirode mixiure layer

with very few irregularities and a dense healresistant profective filrm with high adhesion,
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angd it s possible 0 provide a nonaguenus electrolyte secondary batlery thal can
suppress heat generation when an internal short circult cocurs [0007].

Regarding claim 1, o reduce ithium precipiiation on the second plaie where the
secund recess B iocaled, the term “reduce” s inderpreled broadly, and is noted that the
presence of Alsud’s porous protective film contributes 10 some form of reduction of lithium
precipitation compared 1o a film that has no porous protective film, and hence the

imilation s met, absent specific meaning of the term “reduce’.

1. Regarding claim 12, Sugita in view of Kim teach the lithium-ion battery of claim
10 as described above. Sugia also isaches wherain a distance between a center of the
first recess and an end of the positive film iz 1/4 - 3/4 of 3 length of the positive film {(ses
FIG. Za and claim mapping abave), and a distance between acenier of the second recess
and an end of the negalive film is 1/4 - 3/4 of a length of the negative film {sea FIG. 13
and claim mapping above).

11, Regarding claims 14, 15 and 17, Sugita in view of Kim teach the iihium-ion
battary of claim 10 as describad above.

Meither Sugita nor Kim teach wherein g length of the first recess is less than a
length of the firstiead by 1 — 100 mm, a width of the first recess iz greater than a widih of
the first lead by 1 - 10mm, and a length of the second recess is less than a length of the
second lead by 1 - 100mm, a width of the second recess is greater than a width of the

second lead by 1 - 10 mm {claim 14},
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Neither Sugita nor Kim teach wherein a length of the firsl recess is less than a
wichth of the first film by 1 - 100mm, and a length of the second recess s less than a width
of the second film by 1 - 100mm {claim 18}

Lastly, neither Sugita nor Kim teach wherein g depth of the firsd recess is greater
than a thickness of the first lead by 0.005 - 0.1mm, and a depth of the second recess is
gregter than a thickness of the second lead by 0.005 - O.1mm {claim 17).

However, it has been held that changes i zize {dimension) are genersily
recognized as being within the level of ardinary skill in the art. 7 re Roseg, 220 F.2d 458,
105 USPQ 237 {CCPA 1955, Where the only differance between the prior art and the
claims is a recitation of relative dimensions of the claimed device, and the device having
the claimed dimensions would not perform differently than the prior art device, the claimed
device is not patentably distinet from the prior at device. Gardner v. TEC Sysi, Inc., 725
F.2d 1338, 220 USPO 777 (Fed. Cir. 1984}, cerf. denied, 469 U.S. 830, 225 USPG 232
(1984},

In the inslamt case, it appears thal the prior art device (Le., the combinalion of
Sugita and Kim} have the same claimed features and that any relalive difference in size,
dimensions, or proportions would not lead 1o device that performs differently from the
claimed device. Moreover, the present claims cover very broad ranges {three orders of
magniiude) and there is no indication in the specification that such broad ranges establish
the criticality of the rangss. Thus, the claimed device of claims 14, 15 and 17 i3 not
patentably distinct from Sugita in view of Kim. Accordingly, it would have been cbvious

before the effeclive filing date of the claimed invention 10 have arrived at the claimed
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nvention of claims 14, 15 and 17 because changes in proportion {(size} are within ardinary
skill in the arl.
12, Regarding clalm 16, Sugiia in view of Kim teach the lthium-ion batlery of claim
10 as described above. Sugila also necessartly leacheas wherein a depth of the first recass
fs no larger than athickness of the positive film, and a depth of the second recass is no
targer than a thickness of the negative film. The recess portion are taught by Sugita as
‘exposed portions” (reference numeral 22, 31 or 32; it is noted the reference sign is not
provided in FIG. 13 bwt & apparent from comparison of the other figures) and the
undersigned understands this 1o be a non-coated portion {see [029]), meaning the depth
of the recesses are approximately egual 1o the thickness of the positive/negative filims.
Thus, the lmitation is inherently met

13, FHegarding claim 21, Kim teaches the first plate, the separator and the
second plale are wound together; an culer winding end of the negative plate is located
betwesn two layers of the separalor; and the two layers of the separator extend over the
outer winding end of the negative plate along the winding direction.  See Figure 5. It
would have been obwious o one of ardinary skill in the art al the time the invantion was
made o form the outer end of the negative plate of Sugita belween two layers of the
separator extend over the ouler winding end of the negative plate slong the winding
direction for the benelfil of protecting the ends of the negative aclive malerial layer.

14.

Response to Arguments

Argumeants tiled on 2/7/2024 and 3772024 ave addressed below:
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In the Response dated 2/7/2024, Applicant argues that the difference in the
technical problems to be addressed by Kim and Atsuo and the present application does
not provide sufficient motivation for one of ordinary skilled in the art to modify the
teachings of the cited references to arrive at the claimed invention.

In response, although Atsuo’s insulating film is porous, the limitation in claims 1,
10, namely “ig raduce Hthium precipitation on the second plate where the second recess
is located”, the term “reduce” iz interpreled broadly, and is noled thal the presence of
Atsud's porous protective fiim contributes 1o some form of reduction of ithium precipiiation
compared 0 a fim that has no porous protective film, and hence the limitation is mael,

absent specific meaning of the torm “reduce”.

Further, Applicant has not refuted the obviousness of each obviousness rationale

of the secondary references. Hence, the rejection is maintained.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). 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

1958



Application/Control Number: 17/407,081 Page 18
Art Unit: 1751

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 date of this final action.

15.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CYNTHIA KYUNG SOO WALLS whose telephone
number is (571)272-8699. The examiner can normally be reached M-F until 5pm.

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, Jonathan Leong can be reached on 571-270-12921292. The fax phone
number for the organization where this application or proceeding is assigned is 571-273-
8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and https://www.uspto.gov/patents/docx
for information about filing in DOCX format. For additional questions, contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
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from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR
CANADA) or 571-272-1000.

/CYNTHIA K WALLS/
Primary Examiner, Art Unit 1751
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Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

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

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20240625
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:
Serial No.:
Filed:

For:

Tao Tao et al. Confirmation No.: 2876
17/407,081 Art Unit: 1751
August 19,2021 Examiner: Cynthia Kyung Soo Walls

Lithium-Ion Battery Having  Attorney Docket No.: 024607-02-5113-US
Desirable Safety
Performance

PHONE INTERVIEW AGENDA

As highlighted below and illustrated in FIG. 4 of Atsuo (reproduced below with annotation),

the heat-resistive insulating film 8 is located across the separator 3 away from the uncoated
part of the positive current collector 4 and the negative electrode plate 1 coated with negative
active material 2 to reduce the impact of short circuit at this location.

(Eal

1

<3

£

Note that this location is completely opposite to the location of internal short circuit to be

addressed by the instant application, i.e., near the uncoated part of the negative current

024607-02-5113-US
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collector 21 (i.e., location of the second recess 24) and the positive plate 1 coated with
positive active material. See below.

4. More importantly, it is well-known in the art that, during the charging process of a lithium
battery depicted in FIG. 4 of Atsuo, lithium precipitation would only occur on the surface of
the negative electrode plate 1 duringthe charging process because of the extra amount of
lithium ions that cannot be intercalated in the negative electrode material 2. As shown in
FIG. 4 above, because the two portions of the active material 5 on the positive current
collector 4 (indicated by the two rectangles) are not covered by the PP tape 6, the lithium
ions released from theselocations migrate from the positive electrode to the negative
electrode through the electrolyte and the separator 3 during the charging process. But because
the corresponding surface of the negative electrode onthe other side of the separator 3 is
covered with the porous insulating film 8, the porous insulating film 8 would prevent some of
the lithium ions coming from the positive electrode arriving at the surface of the negative
electrode from intercalation with electrons in the active material of the negative electrode. As
aresult, these lithium ions ends up being combined with electrons near the surface of the
porous insulating film 8 on the negative electrode, therefore triggering lithium precipitation,
which is the primary cause of the technical problem to be addressed by the present
application. But Atsuo is completely silent about preventing the lithium precipitation and the
internal short circuit caused by the lithium precipitation.

5. Further, the material of the heat-resistant protective film taught by Atsuo is porous in nature.
For example, paragraphs [0043]-[0044] of Atsuoteach specific ways of forming a porous
heat-resistant protective film on the negative electrode plate usingalumina or titania particles
of certain dimensions (e.g., 0.3um). Even if the heat-resistant protective film were placed on
the surface of the positive plate 1 opposite to the second recess 24 across the separator, the
porosity of the heat-resistant protective film may not prevent the lithium ions from moving
through and cause lithium precipitation on the surface of the negative electrode plate of
Atsuo as effectively as the second insulating glue layer 16 of the present application because

024607-02-5113-US 2
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the atomic radius of Lithium is 0.155nm !, which is only about 0.05% of the alumina or
titania particles forming the heat-resistive protective layer.

I See,e.g.,
https://www.princeton.edu/~maelabs/mae324/glos324/lithium . htm#:~: text=Lithium %2C%20Li& text=The%20¢clectr

onic%?2 Oconfiguration%200f%20Lithium,structure % 20with%20a%20%3D %200 .350%20nm.

024607-02-5113-US 3
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CYNTHIA K WALLS Primary Examiner Video Conference
Mr.; Yalei Sun Attorney of Record

Date of Interview: 01 July 2024

Issues Discussed:

35U.8.C. 103

Proposed drawings and amendment were discussed. The Examiner noted that support would be
required for the new drawing referring to the positive electrode. No agreement was reached.

Attachment

/CYNTHIA K WALLS/
Primary Examiner, Art Unit 1751

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

Please further see:

MPEP 713.04

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

37 CFR § 1.2 Business to be transacted in writing

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

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

From: Sun, Yalei <yalei.sun@morganlewis.com>

Sent: Tuesday, June 25, 2024 3:45 PM

To: Walls, Cynthia K.

Subject: RE: Phone Interview for US Application No. 17/407,081
Attachments: Drawing1.pdf

HON: This email has originated fram 8 soures oulside of USPID. PLEASE CONSIDER THE SOURCE before responding; clicking on
links, or opening attachments.

SN
o
Ny

Examiner Walls,

Thanks for the call. Based on our discussion, | propose the following amendment
to claim 1 to recite that the two dimensions of the second insulating glue layer are
greater than the second recess (i.e., the region of the second plate that has no
active material) to reduce the lithium precipitation:

wherein a length of a portion of the first lead in the first recess is less than a width of a remaining
portion of the first film from an edge of the first insulating glue layer covering the first film to an edge of the
first film opposite to the first recess; and a second insulating glue layer is disposed on a second location of the
surface of the first film opposite to the second lead across the separator in a thickness direction of the first plate

and the second plate, a dimension of the second insulating glue layer in a length direction of the first plate and

the second plate is greater than a dimension of the second recess in the length direction of the first plate and the

second plate and a dimension of the second insulating glue laver in a width direction of the first plate and the

second plate is greater than a dimension of the second recess in the width direction of the first plate and the

second plate to reduce lithium precipitation on the second plate where the second recess is located,;

Also to help explain the structures of the battery cell near the first lead located in
the first recess and the second lead located in the second recess depicted in FIG. 5,
please find the blow-up views of two different portions of Fig. 5 that also provide
support to claims 22-25.

Thanks,

Yalei Sun

Morgan, Lewis & Bockius LLP

1400 Page Mill Road | Palo Alto, CA 94304-1124

Direct: +1.650.843.7558 | Main: +1.650.843.4000 | Fax: +1.650.843.4001
Assistant: Joanna W. Tsao | +1.650.843.7884 | joanna.tsao@morganlewis.com
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subrnission under 35 U.S.C. 371 will be issued in addition o the Fiiing Recaipt, in dus course.

Now International Application Filed with ths USPTO as a Recelving Office
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Electronically filed July 22, 2024

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Tao Tao et al. Confirmation No.: 2876
Serial No.: 17/407,081 Art Unit: 1751
Filed: August 19, 2021 Examiner: Cynthia Kyung Soo Walls
For: Lithium-lon Battery Having ~ Attorney Docket No.: 024607-02-5113-US
Desirable Safety
Performance

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION FILED WITH REQUEST
FOR CONTINUED EXAMINATION (RCE)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
The enclosed Amendment is in response to the Final Office Action dated April 24,
2024 for the above identified patent application.
The Commissioner is hereby authorized to charge any required fee(s) to Morgan,

Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5113-US).

024607-02-5113-US 1 Response to Final Office Action
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Amendments to the Specification

Please amend paragraph number [0029] as follows:
[0029] FIG. 5 depicts an exemplary cross-sectional view of a lithium-ion battery according

to one embodiment of the present disclosure. FIG. 5A depicts an amplified cross-sectional

view of the lithium-ion battery near the positive lead according to one embodiment of the

present disclosure; and FIG. 5B depicts an amplified cross-sectional view of the lithium-ion

battery near the negative lead according to one embodiment of the present disclosure.

[0034] Referring to FIG. 1 to FIG. 5, a lithium-ion battery according to one embodiment of
the present disclosure includes a positive plate 1, a negative plate 2, a separator 3 disposed
between the positive plate 1 and the negative plate 2, and electrolyte (not shown). The positive
plate 1 includes a positive current collector 11, a positive film 12 provided on the positive
current collector 11, and a positive lead 13. The negative plate 2 includes a negative current
collector 21, a negative film 22 provided on the negative current collector 21, and a negative
lead 23. The positive film 12 defines a first recess 14. The positive lead 13 is soldered and
seated in the first recess 14. The negative film 22 defines a second recess 24. The negative
lead 23 is soldered and seated in the second recess 24. An upper surface and a lower surface of
the positive lead 13 each is formed with a first insulating glue layer 15. A surface of the positive
film 12 corresponding to the second recess 24 is pasted with a second insulating glue layer 16.

FIG. 5A further depicts an amplified cross-sectional view of the lithium-ion battery near the

positive lead 13 according to one embodiment of the present disclosure. Additional annotations

are added to illustrate different components of the structure of the lithium-ion battery near the

positive lead 13. As depicted in FIG. 5A. the first surface of the positive lead 13 exceeds bevond

the first outer surface of the positive film 12 and the second surface of the positive lead 13 is

located between the second outer surface of the positive film 12 and a part of the positive

current collector 11 outside the first recess 14 along the thickness direction. FIG. 5B further

depicts an amplified cross-sectional view of the lithium-ion battery near the negative lead 23

according to one embodiment of the present disclosure. Additional annotations are added to

illustrate different components of the structure of the lithium-ion battery near the negative lead

23. As depicted in FIG. 5B. the first surface of the negative lead 23 exceeds beyvond the first

outer surface of the negative film 22 and the second surface of the negative lead 23 is located

between the second outer surface of the negative film 22 and a part of the negative current

collector 21 outside the second recess 24 along the thickness direction.

024607-02-5113-US 2 Response to Final Office Action
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Amendments to the Claims

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

in the application:

Listing of Claims:

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

a first plate comprising a first current collector, a first film and a first lead, wherein
the first film is disposed on the first current collector and is provided with a first recess
configured to receive the first lead, and the first lead is electrically connected to the first
current collector;

a first insulating glue layer, disposed on a first location of a surface of the first lead;

a second plate comprising a second current collector, a second film and a second lead,
wherein the second film is disposed on the second current collector and is provided with a
second recess configured to receive the second lead, and the second lead is electrically
connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a
remaining portion of the first film from an edge of the first insulating glue layer covering the
first film to an edge of the first film opposite to the first recess; and a second insulating glue
layer is disposed on a second location of the surface of the first film opposite to the second
lead across the separator in a thickness direction of the first plate and the second plate; a

dimension of the second insulating glue laver in a length direction of the first plate and the

second plate is greater than a dimension of the second recess in the length direction of the

first plate and the second plate. and a dimension of the second insulating glue layer in a width

direction of the first plate and the second plate is greater than a dimension of the second

recess in the width direction of the first plate and the second plate to reduce lithium

precipitation on the second plate where the second recess is located;

the first plate is a positive plate, the first current collector is a positive current
collector, the first film is a positive film, the first lead is a positive lead; and

the second plate is a negative plate, the second current collector is a negative current

collector, the second film is a negative film and the second lead is a negative lead.

2. (Canceled)

024607-02-5113-US 3 Response to Final Office Action
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3. (Previously Presented) The lithium-ion battery of claim 1, wherein a distance between
a center of the first recess and an end of the positive film is 1/4 - 3/4 of a length of the
positive film, and a distance between a center of the second recess and an end of the negative

film is 1/4 - 3/4 of a length of the negative film.
4, (Canceled).

5. (Previously Presented) The lithium-ion battery of claim 1, wherein a length of the first
recess is less than a length of the positive lead by 1 - 100mm, a width of the first recess is
greater than a width of the positive lead by 1 - 10mm; and

a length of the second recess is less than a length of the negative lead by 1 - 100mm, a

width of the second recess is greater than a width of the negative lead by 1 - 10mm.

6. (Previously Presented) The lithium-ion battery of claim 1, wherein a length of the first
recess is less than a width of the positive film by 1 - 100mm, and a length of the second

recess is less than a width of the negative film by 1 - 100mm.

7. (Previously Presented) The lithium-ion battery of claim 1, wherein a depth of the first
recess is no larger than a thickness of the positive film, and a depth of the second recess is no

larger than a thickness of the negative film.
8. (Canceled).

9. (Original) The lithium-ion battery of claim 1, wherein a width of a portion of the first
lead in the first recess is greater than a width of a remaining portion of the first recess not

occupied by the first lead located on one side of the first lead.

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

a first plate, comprising a first current collector, a first film and a first lead, wherein
the first film is disposed on the first current collector and is provided with a first recess
configured to receive the first lead, and the first lead is electrically connected to the first
current collector, the first recess having three sides defined by the first film;

a first insulating glue layer, disposed on a first location of a first surface of the first
lead and covering the three sides of the first recess defined by the first film;

a second plate, comprising a second current collector, a second film, and a second

lead, wherein the second film is disposed on the second current collector and is provided with

024607-02-5113-US 4 Response to Final Office Action
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a second recess configured to receive the second lead, and the second lead is electrically
connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a
remaining portion of the first film from an edge of the first insulating glue layer covering the
first film to an edge of the first film opposite to the first recess; and a second insulating glue
layer is disposed on a second location of the surface of the first film opposite to the second
lead across the separator in a thickness direction of the first plate and the second plate; a

dimension of the second insulating glue laver in a length direction of the first plate and the

second plate is greater than a dimension of the second recess in the length direction of the

first plate and the second plate. and a dimension of the second insulating glue layer in a width

direction of the first plate and the second plate is greater than a dimension of the second

recess in the width direction of the first plate and the second plate to reduce lithium

precipitation on the second plate where the second recess is located;

the first plate is a positive plate, the first current collector is a positive current
collector, the first film is a positive film, the first lead is a positive lead; and

the second plate is a negative plate, the second current collector is a negative current

collector, the second film is a negative film and the second lead is a negative lead.
11. (Canceled)

12.  (Original) The lithium-ion battery of claim 10, wherein a distance between a center of
the first recess and an end of the first film is 1/4 - 3/4 of a length of the first film, and a
distance between a center of the second recess and an end of the second filmis 1/4 - 3/4 of a

length of the second film.
13. (Canceled).

14. (Original) The lithium-ion battery of claim 10, wherein a length of the first recess is
less than a length of the first lead by 1 - 100mm, a width of the first recess is greater than a
width of the first lead by 1 - 10mm; and

alength of the second recess is less than a length of the second lead by 1 - 100mm, a

width of the second recess is greater than a width of the second lead by 1 - 10mm.
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15. (Original) The lithium-ion battery of claim 10, wherein a length of the first recess is
less than a width of the first film by 1 - 100mm, and a length of the second recess is less than

a width of the second film by 1 - 100mm.

16. (Original) The lithium-ion battery of claim 10, wherein a depth of the first recess is no
larger than a thickness of the first film, and a depth of the second recess is no larger than a

thickness of the second film.

17. (Original) The lithium-ion battery of claim 10, wherein a depth of the first recess is
greater than a thickness of the first lead by 0.005 - 0.1mm, and a depth of the second recess is
greater than a thickness of the second lead by 0.005 - 0.1mm.

18. (Previously Presented) The lithium-ion battery of claim 10, wherein the second lead
on the second plate is sandwiched between the pair of second insulating glue layers in the

thickness direction of the first plate and the second plate.

19. (Previously Presented) The lithium-ion battery of claim 10, wherein the first
insulating glue layer is disposed on an upper surface and a lower surface of the first lead in a

thickness direction of the first plate and the second plate.

20. (Previously Presented) The lithium-ion battery of claim 1, wherein the first plate, the
separator and the second plate are wound together; an outer winding end of the negative plate
is located between two layers of the separator; and the two layers of the separator extend over

the outer winding end of the negative plate along the winding direction.

21. (Previously Presented) The lithium-ion battery of claim 10, wherein the first plate, the
separator and the second plate are wound together; an outer winding end of the negative plate
is located between two layers of the separator; and the two layers of the separator extend over

the outer winding end of the negative plate along the winding direction.

22. (Previously Presented) The lithium-ion battery of claim 1, wherein the first film is
disposed on both sides of the first current collector; along the thickness direction, the first
film has a first outer surface of the first film on a side of the first current collector where the
first lead is disposed and a second outer surface of the first film on an opposite side of the
first current collector, the opposite side being opposite to the side where the first lead is

disposed; wherein along the thickness direction, the first lead has a first surface of the first
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lead and a second surface of the first lead opposite to the first surface of the first lead, the first
surface of the first lead facing away from the first current collector where the first lead is
disposed, and the second surface of the first lead facing towards the first current collector
where the first lead is disposed; along the thickness direction, the first surface of the first lead
exceeds beyond the first outer surface of the first film and the second surface of the first lead
is located between the second outer surface of the first film and a part of the first current

collector outside the first recess.

23. (Previously Presented) The lithium-ion battery of claim 10, wherein the first film is
disposed on both sides of the first current collector; along the thickness direction, the first
film has a first outer surface of the first film on a side of the first current collector where the
first lead is disposed and a second outer surface of the first film on an opposite side of the
first current collector, the opposite side being opposite to the side where the first lead is
disposed; wherein along the thickness direction, the first lead has a first surface of the first
lead and a second surface of the first lead opposite to the first surface of the first lead, the first
surface of the first lead facing away from the first current collector where the first lead is
disposed, and the second surface of the first lead facing towards the first current collector
where the first lead is disposed; along the thickness direction, the first surface of the first lead
exceeds beyond the first outer surface of the first film and the second surface of the first lead
is located between the second outer surface of the first film and a part of the first current

collector outside the first recess.

24, (Previously Presented) The lithium-ion battery of claim 1, wherein the second film is
disposed on both sides of the second current collector; along the thickness direction, the
second film has a first outer surface of the second film on a side of the second current
collector where the second lead is disposed and a second outer surface of the second film on
an opposite side of the second current collector, the opposite side being opposite to the side
where the second lead is disposed; wherein along the thickness direction, the second lead has
a first surface of the second lead and a second surface of the second lead opposite to the first
surface of the second lead, the first surface of the second lead facing away from the second
current collector where the second lead is disposed, and the second surface of the second lead
facing towards the second current collector where the second lead is disposed; along the
thickness direction, the first surface of the second lead exceeds beyond the first outer surface

of the second film and the second surface of the second lead is located between the second
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outer surface of the second film and a part of the second current collector outside the second

Irecess.

25. (Previously Presented) The lithium-ion battery of claim 10, wherein the second film is
disposed on both sides of the second current collector; along the thickness direction, the
second film has a first outer surface of the second film on a side of the second current
collector where the second lead is disposed and a second outer surface of the second film on
an opposite side of the second current collector, the opposite side being opposite to the side
where the second lead is disposed; wherein along the thickness direction, the second lead has
a first surface of the second lead and a second surface of the second lead opposite to the first
surface of the second lead, the first surface of the second lead facing away from the second
current collector where the second lead is disposed, and the second surface of the second lead
facing towards the second current collector where the second lead is disposed; along the
thickness direction, the first surface of the second lead exceeds beyond the first outer surface
of the second film and the second surface of the second lead is located between the second
outer surface of the second film and a part of the second current collector outside the second

Trecess.
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REMARKS

This amendment responds to the final office action mailed April 24, 2024. In the final

office action, the Examiner:

® rejected claims 22-25 under 35 U.S.C. 112(a) as failing to comply with the written

description requirement; and

® rejected claims 1, 3, 5-7, 9, 10, 12, and 14-21 under 35 U.S.C. 103 as being
unpatentable over Sugita (W02013038677A1), in view of Kim (US
2009/0246639), Matsushita et al. (US 2014/0120417A1) and Atsuo (JP
2007165224A).

INTERVIEW SUMMARY

Applicant’s attorneys thank Examiner Walls for the opportunity to discuss the
application during two telephone interviews on June 25, 2024 and July 1, 2024 with Yalei
Sun, respectively. In the interview, the Examiner agreed that amending claim 1 would
overcome the current rejection of claim 1 but requires an updated search. Claim 1 has been

amended accordingly.

REMARKS CONCERNING SPECIFICATION

With this response, the Applicant has submitted two amplified cross-sectional views
of the Lithium-ion battery depicted in FIG. 5 and corresponding text in paragraphs [0029]
and [0034] of the present application. No new matter has been added.

REMARKS CONCERNING CLAIMS

Claims 1 and 10 have been amended.

Support for the amendments can be found in paragraph [0018] and Figures 5 and 5A-
5B and related text of the application as filed. No new matter has been added.

With respect to all amendments, Applicant has not dedicated or abandoned any
unclaimed subject matter. Moreover, Applicant has not acquiesced to any characterizations
of the invention, nor any rejections or objections of the claims, made by the Examiner.
Moreover, the Applicant hereby rescinds any prior disclaimer of claim scope, to the extent
they exist, made during the prosecution of this application or made during the prosecution of

any patent or other related patents/applications, and advises the Examiner that any such
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previous disclaimers and the cited references that they were made to avoid may need to be
revisited.

After entry of this amendment, the pending claims are: claims 1, 3, 5-7, 9, 10, 12, and
14-25.

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

L REJECTION OF CLAIMS 22-25 UNDER 35 U.S.C. 112(A) AS FAILING TO COMPLY WITH
THE WRITTEN DESCRIPTION REQUIREMENT

As noted above, FIGS. 5A and 5B and related text in paragraphs [0029] and [0034] of
the present application provide sufficient support to claims 22-25. The Applicant respectfully

submits that the rejection of claims 22-25 should be withdrawn.

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

II. REJECTION OF CLAIMS 1, 3,5-7,9, 10, 12, AND 14-21 UNDER 35 U.S.C. 103 AS BEING
UNPATENTABLE OVER SUGITA, IN VIEW OF KIM, MATSUSHITA AND ATSUO

Claim 1 as amended recites, among others, that:

1. A lithium-ion battery, comprising:

a dimension of the second insulating glue layer in a
length direction of the first plate and the second plate is
greater than a dimension of the second recess in the length
direction of the first plate and the second plate and a dimension
of the second insulating glue layer in a width direction of the
first plate and the second plate is greater than a dimension of
the second recess in the width direction of the first plate and
the second plate to reduce lithium precipitation on the second
plate where the second recess is located;

Emphasis Added.

For reference, relevant portions of FIGS. 2, 4 and 5 are reproduced below. As
depicted in the figures below, the second insulating glue layer 16 is wider than the second
recess 24 along the width direction of the current collectors and the difference between the
two is represented by the double-arrow line. Meanwhile, the second insulating glue layer 16
is longer than the second recess 24 along the length direction of the current collectors. As
such, the active material under the second insulating glue layer 16 cannot easily migrate to
the location surrounding the negative lead 23. Therefore, the chance of lithium precipitation

on the second plate where the second recess 24 is located is significantly reduced.
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FIG. 2 FIG. 4
FIG. 5

In contrast, the structure of the secondary battery depicted in Atsuo does not have the
capability. As a matter of fact, Atsuo teaches the oppeosite. For reference, FIG. 4 of Atsuo

with the corresponding portions being highlighted are reproduced below.
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As illustrated in the figure above, the heat-resistive insulating film 8 is located across
the separator 3 away from the uncoated part of the positive current collector 4 and the
negative electrode plate 1 coated with negative active material 2 to reduce the impact of short

circuit at this location.

During the charging process of a lithium battery depicted in FIG. 4 of Atsuo, lithium
precipitation would occur on the surface of the negative electrode plate 1 because the extra
amount of lithium ions coming from the positive electrode material 5 cannot be intercalated
in the negative electrode material 2. As shown in FIG. 4 above, because the two portions of
the positive electrode active material 5 on the positive current collector 4 (indicated by the
two rectangles) are not covered by the PP tape 6, the lithium ions released from these
locations migrate from the positive electrode to the negative electrode through the electrolyte
and the separator 3 during the charging process. But because the corresponding surface of the
negative electrode on the other side of the separator 3 is covered with the porous insulating

film 8, the porous insulating film 8 would prevent some of the lithium ions coming from the
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positive electrode arriving at the surface of the negative electrode from intercalation with
electrons in the active material of the negative electrode. As a result, these lithium ions ends
up being combined with electrons near the surface of the porous insulating film 8 on the
negative electrode, therefore triggering lithium precipitation, which is the primary cause of
the technical problem to be addressed by the present application. Atsuo’s design cannot
prevent the lithium precipitation and the internal short circuit caused by the lithium

precipitation, which is the technical problem to be addressed by the present application.

Movever, the material of the heat-resistant protective film taught by Atsuo is porous
in nature. For example, paragraphs [0043]-[0044] of Atsuo teach specific ways of forming a
porous heat-resistant protective film on the negative electrode plate using alumina or titania
particles of certain dimensions (e.g., 0.3um). Even if the heat-resistant protective film were
placed on the surface of the positive plate 1 opposite to the second recess 24 across the
separator, the porosity of the heat-resistant protective film cannot prevent the lithium ions
from moving through and cause lithium precipitation on the surface of the negative electrode
plate of Atsuo as effectively as the second insulating glue layer 16 of the present application
because the atomic radius of Lithium is 0.155nm’, which is only about 0.05% of the alumina

or titania particles forming the heat-resistive protective layer.

In view of the above, the Applicant respectfully submits that the pending claims are

patentable over the four cited references.

1

See, e.g.,
https://www.princeton.edu/~maelabs/mae324/glos324/lithium.htm#:~:text=Lithium%2C%20Li&text=The%20e
lectronic%20configuration%200f%20Lithium,structure%20with%20a%20%31D%200.350%20nm.
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CONCLUDING REMARKS

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

exist.

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

resolve any remaining items.

Respectfully submitted,

Date:  July 22, 2024 /Yalei Sun/ 57,765
Yalei Sun (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-7558
E-mail: valgt.sun@roorganiewis. com
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Electronically filed October 29, 2024

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  TAO et al. Confirmation No.: 2876
Serial No.: 17/407,081 Art Unit: 1751
Filed: August 19, 2021 Examiner: Cynthia Kyung Soo Walls
For: LITHIUM-ION BATTERY Attorney Docket No.: 024607-02-5113-US
HAVING DESIRABLE SAFETY
PERFORMANCE

INFORMATION DISCLOSURE STATEMENT

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

Sir:

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

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

consideration by the office.
1b. A legible copy of:
Each foreign patent;
[] Each publication or that portion which caused it to be listed on the PTO-1449;

[] For each cited pending U.S. application, the application specification including
the claims, and any drawing of the application, or portion of the application which
caused it to be listed on the PTO-1449 including any claims directed to that portion;

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

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

1d. [] Explanations of relevancy (ATTACHMENT 1(d), hereto) or English language
abstracts of the non-English language publications.
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O] This Information Disclosure Statement is filed under 37 C.F.R. §1.97(b):

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

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

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

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

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

(Check either Item 3a, 3b, 3¢ or 3d)

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

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

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

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

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

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

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

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

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

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

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

5b.

5c.

5d.

7a.

7b.

7c.

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

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

X In accordance with 37 C.F.R. §1.97(¢)(2), it is certified that no item of
information contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making
reasonable inquiry, no item of information contained in the information
disclosure statement was known to any individual designated in 37 C.F.R.
§1.56(c) more than three months prior to the filing of this information disclosure
statement.

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

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

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

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

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

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

[ Copies of the publications listed on the attached Form PTO-1449 that were not

previously cited in prior application Serial No. , filed on , are
provided herewith.
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10.

11.

Date:

8a.

9a.

9b.

9¢.

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

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

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

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

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

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

The Commissioner is authorized to charge any additional fee required or credit any
overpayment for this Information Disclosure Statement and/or Petition to Morgan,
Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5113-US).

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

Respectfully submitted,

October 29, 2024 /Yalei Sun/ 57,765

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

1400 Page Mill Road

Palo Alto, CA 94304

(650) 843-4000

2021



Search Nofes

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/407,081 Tao et al.
RDMNAINEN J=-

CYNTHIA K WALLS 1751
CPC - Searched*
Symbol Date Examiner
HO1M10/0431 07/14/2022 JB
HO1M10/0587 07/14/2022 JB
HO1M50/531, 533, 538 07/14/2022 JB
HO1M50/5% 07/14/2022 JB
HO1M.cpcl. 07/14/2022 JB
HO1M10/0431 01/04/2023 JB
HO1M10/0587 01/04/2023 JB
HO1M50/531, 533, 538 01/04/2023 JB
HO1M50/5% 01/04/2023 JB
HO1M.cpcl. 01/04/2023 JB
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

U.S. Patent and Trademark Office

Page 1 of 2

2022

Part of Paper No.: 20241028



Application/Control No.
Search Nofes

Applicant(s)/Patent Under Reexamination

17/407,081 Tao et al.
IANNRRIND |-

CYNTHIA K WALLS 1751
Search Notes
Search Notes Date Examiner
Global dossier search 07/14/2022 JB
Applicant and inventor search in SEARCH 07/14/2022 JB
CPC and CPC-Hlimited txt search in SEARCH (same as co-pending JB
17746755 app) 07/14/2022
"More like this" searching in SEARCH and IP.com 07/14/2022 JB
Additional searching (refresh) 01/04/2023 JB
P2E2 search 10/19/2023 cw
P2E2 search 04/19/2024 cw
P2E2 search 10/28/2024 cwW
Interference Search
US Class/CPC .
Symbol US Subclass/CPC Group Date Examiner

U.S. Patent and Trademark Office
Page 2 of 2

2023

Part of Paper No.: 20241028




PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents

L22 367 L7 AND (insulat$3 (US-PGPUB; USPAT) |OR ON ON 2024/10/25
protect$3) near5 (lead 10:10 AM
tab) AND (wound
wind$3) AND (lead tab)
near3 (uncoat$3 recess
"not" ADJ coat$3)

L23 73226 (HO1M10/0525 OR (EPO; JPO; OR ON ON 2024/10/25
HO01M4/13 OR DERWENT) 10:21 AM
HO01M4/139 OR
HO01M10/058 OR
H01M50/536 OR
H01M50/538).cpc.

L24 509814 (HO1M10/$)cpc. (EPO; JPO; OR ON ON 2024/10/25

DERWENT) 10:21 AM

L25 164759 (HO1M50/$)cpc. (EPO; JPO; OR ON ON 2024/10/25

DERWENT) 10:21 AM
L26 298378 (HO1M4/$)cpc. (EPO; JPO; OR ON ON 2024/10/25

DERWENT) 10:21 AM
L29 722493 L23 L24 L25L26 (EPO; JPO; OR ON ON 2024/10/25

DERWENT) 10:22 AM

L30 4 L29 AND (insulat$3 (EPO; JPO; OR ON ON 2024/10/25
protect$3) near5 (lead [DERWENT) 10:23 AM
tab) AND (wound
wind$3) AND (lead tab)
near3 (uncoat$3 recess
"not" ADJ coat$3)

L31 3608 L29 AND (insulat$3 (EPO; JPO; OR ON ON 2024/10/25
protect$3) near5 (lead |[DERWENT) 12:37 PM
tab)

L32 385 L29 AND (insulat$3 (EPO; JPO; OR ON ON 2024/10/25
protect$3) near5 (lead [DERWENT) 12:37 PM
tab) AND (wound
wind$3)

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

10/28/2024 10:57:09 AM Page 1 of 1
Workspace: 17407081 cw

2024




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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWWw.uspto.gov

FIRST NAMED INVENTOR

| ATTORNEY DOCKET NO. CONFIRMATION NO.

| APPLICATION NO. | FILING DATE
17/407,081 08/19/2021
24341 7590 10/31/2024

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

024607-02-5113-US 2876

| EXAMINER

WALLS, CYNTHIA KYUNG SOO

| ART UNIT | PAPER NUMBER
1751
| NOTIFICATION DATE | DELIVERY MODE
10/31/2024 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):

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

PTOL-90A (Rev. 04/07)



Application No. Applicant(s)

171407,081 Tao etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
CYNTHIA K WALLS 1751 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 time 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 22/7/2024.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(]J This action is FINAL. 2b) v This action is non-final.

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

4)(O 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 parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1,3,5-7,9-10,12 and 14-25 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) Claim(s) 1,3,5-7,9-10,12 and 14-25 is/are rejected.
8) [0 Claim(s) _____is/are objected to.
9) (J 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)(J The drawing(s) filedon ______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)[J All b)(O Some** ¢)d None of the:
1.0 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) (J Interview Summary (PTO-413)
Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 0O Oﬂ?er' (s)
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 20241028
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Application/Control Number: 17/407,081 Page 2
Art Unit: 1751

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.

Continued Examination Under 37 CFR 1.114
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
forthin 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

7/22/2024 has been entered.

Response to Amendment
This Office Action is responsive to the amendment filed on 2/7/2024 and
3/7/2024. Claims 1, 3,5-7, 9, 10, 12, 14-25 are pending. Applicant's arguments have
been considered. Claims 1, 3, 5-7, 9, 10, 12, 14-25 are non-finally rejected for reasons

below.

Claim Rejections - 35 USC § 112

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 mostnearly connected, to make and use the same, and shall setforth the best mode
contemplated by the inventor orjointinventor of carrying outthe invention.

2027



Application/Control Number: 17/407,081 Page 3
Art Unit: 1751

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 exactterms as to
enable any person skilled in the art to which it pertains, or with which it is mostnearly
connected, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying outhis invention.

Claims 22-25 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
claim(s) contains subject matter which was not described in the specification in such a
way as to reasonably convey to one skilled in the relevant art that the inventor or a joint
inventor, or for applications subject to pre-AlA 35 U.S.C. 112, the inventor(s), at the time
the application was filed, had possession of the claimed invention.

In claims 22, 23, “along the thickness direction, the first surface of the first
lead exceeds beyond the first outer surface of the first film” is not supported by the
disclosure as originally filed.

The instant Specification [0038] states:

The first recess 14 has a depth 0.02mm larger than a thickness of the positive lead 13.”

The instant Specification [0040] states:

The first recess 14 has a depth less than a thickness of the positive fim 12.
Further, the instant Specification [0043] states:

“a first recess 14 having a thickness of 0.1mm, a width of 10mm and a length of 20mm; 4)

coupling a positive lead 13 having a thickness of 0.08mm, a width of 6mm and a length of 45mm in the

first recess 14 via laser welding, the positive lead 13 extending out of the positive plate 1 of about 15mm;”
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Application/Control Number: 17/407,081 Page 4
Art Unit: 1751

Because the thickness of the first recess is thicker than the thickness of the
positive lead, the first surface of the first lead does not exceed beyond the first outer

surface of the first film.

In claims 24, 25, “along the thickness direction, the first surface of the second
lead exceeds beyond the first outer surface of the second film” is not supported by the
disclosure as originally filed.

The instant Specification [0038] states:

The second recess 24 has a depth 0.02mm larger than a thickness of the negative lead 23.
The instant Specification [0040] states:

The second recess 24 has a depth less than a thickness of the negative film 22.

Further, the instant Specification [0044] states:

“the second recess 24 having a thickness of 0.10mm, a width of 10mm and a length of 20mm;

4) providing a negativelead 23 having a thickness of 0.08mm, a width of 6mm and a length of

45mm,*“

Because the thickness of the second recess is thicker than the thickness of the
negative lead, the first surface of the second lead does not exceed beyond the first

outer surface of the second film.

Applicant is required to cancel the new matter in reply to this Office Action.
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Application/Control Number: 17/407,081 Page 5
Art Unit: 1751

Claim Rejections - 35 USC § 103
1. The text of those sections of Title 35, U.S. Code not included in this action can be
found in a prior Office action.
2. This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to
point out the inventor and effective filing dates of each claim that was not commonly
owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)
prior art against the later invention.
3. Claims 1, 3, 5-7, 9, 10, 12, 14-21 are rejected under 35 U.S.C. 103 as being
unpatentable over Sugita (W02013038677A1) in view of Kim (US 2009-0246639),
Matsushita (US20140120417A1; Matsushita is 102(a)(2) art) and Atsuo
(JP2007165224A).
4, Regarding claim 1, Sugita teaches & fithium-ion battery ((001}-{002]), comprising:
a first plate {positive electrode plate 1a, 1o, 1d, 1, FiGs. 24, 4, &, 7, {0281
comprising g first current collector (see {0271, a first filmn (the term 2 undersiood
i mean “active material”; the active matarial is coaled on the current collector, see
0271 FIG. 2a shows the "film” as the dark portion {no reference sign is provided) )
and a first lead (collector tab 12, FIG. 24; {029]),
wharein the first film is disposed on the first current collecior {see [0277) and

is provided with a first recess {exposed portion 22, FIG. 24; [027]) configured o
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Application/Control Number: 17/407,081 Page 6
Art Unit: 1751

recaive the first lsad {see FIG. 2a), and the first lead is slectrically connectad o
the first current collector (see FIG. 2a; the shructure is inherently present since a
“collector 8’ is necessarily electrically cormnected o the current collector);

a sscond plale (negative electrode plate 2¢, FIG. 13, 0801, 0581
comprising a second current collector {see [0271), asecond film (the active material
is coated on the collecior, see [027)) and a second lead {negative glecirede lead
6, FI3. 2b; [027],

wherein the second fim is disposed on the second current collector and is
provided with a second recess {exposed portion 31, FIG. 2b) configured to receaive
the second lead (see FIG. 20}, and the second lead is electrically connecisd io the
second current collsctor {(the structure is inherently presernt since 3 "colisctor tab’
is necessarly electrically comnectad 1o the currant collecton; and

a separator (separator 3, FIG. 1; [068]) disposed betwesn the first plals
and the second plate {see FIG. 1);

whersin a length of a portion of the {irs! lead in the first recess is less than
a width of a remaining portion of the first film from an adge of the first insulating
giue layer covering the first film 1o an edge of the first film opposite to the first
recess (see FIE. Za; since the length of the alleged first lead covers ~1/4 of the
widdth of the current collecting plale (lop-{o-botiom), the miiglion is held 10 be met).
Fegarding claim 1, Sugita doss not teach a first insulating glus layer, disposed on

a first kocation of a surface of the first lead. Kim teaches the insulation plates 438 and
449 are applied over the positive and negalive electrods tabs 438 and 446, respectively.

This prevenis the separator 150 from being damaged by the burrs on the posiiive and
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Application/Control Number: 17/407,081 Page 7
Art Unit: 1751

negative elecirode tabs 436 and 446, respectively, and prevents g short oircult fram
cocurring between the slectrode plates {0057, 0059, 0042 B would have been obvious
to one of ordinary skill in the art gt the ime the invention was made o add an insulation
plate over the positive tab of Sugia, as laught by Kim, for the benefii of protecting the tab
from potential short clrouil

(Given that Kim teaches that short circuiting can possibly ocouwr at the negative lead,
i would have been obvious 1o one of ordinary skill in the art at the time the invention was
to take the teaching of having a postiive electrode lead covered with lape, and a heat-
resistant protective film formed on the surface of the negative electrade plate Tacing the
uncoated portion, and apply a similar principle 1o the negative lead. I other words, it
would have been obviocus 1o one of ordinary skill in the art at the time the invention was
made o forma second insulating layer on the positive filrn, across the separator, opposite
the negative lead on Sugita, as similarly taught by Alsuc, forthe benelll preventing a short

cireull at the negative lead as well

Regarding claim 1, Sugita doss not disclose a second insulating glue layer is
disposed on a sscond location of the surface of the first Him opposite 1o the second lead
across the separstor in a thickness direction of the tirst plate and the second plate. Atsuo
teaches a batlery having a postlive electrods lead covered with tape, and a heat-resistant
protective film formed on the surface of the negative slectrode plate facing the uncoated
portion [0008]. Instead of forming a heat resistant protective fitm on the uncoated part of
the positive electrode current collecior, it is provided on the negative mixture parl facing

the uncoated part. By doing so, it is possible (o {orm a negalive electrode miklure layer
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with: very few irregularities and a dense heat-resistart profective film with high adhesion,
andd it is possible o provide a nonaguesus electrolyie secondary batlery thal can
suppress heat generation when an internal short circult occurs [0007].

Regarding claim 1, to reduce ithium precipiialion on the second plale where the
sacond recess is located, the term “reduce” is interpreted broadly, and is noted that the
presence of Alsud's porous protective film contributes 1o some form of reduction of ithium
precipitation compared 1o a film that has no porous proteciive film, and hence the

Hmitation s metd, absent apecific meaning of the term “reduce’.

5. Regarding claim &, Sugita in view of Kim and Aisuc teach the kithium-ion baltery
of claim 2 as described above. Sugita also ieaches wherein a dislance betwesn a cenier
of the first recess and an end of the positive filmis 1/4 -3/ of a length of the positive film
{see FIG. 2a and claim mapping above), and a distance between a centar of the second
recess and an end of the negative film is 1/4 - 3/4 of a length of the negative fim {(ses
Fi. 13 and claim mapping above).

&. Hegarding clalms 5, 8, Sugita in view of Kim and Atsuo teach the fithium-ion
battery of claim 2 as described above.

Mone of Sugila, Kim, and Alsuo teach wherein g length of the first recess is less
than a length of the positive lead by 1 - 100mm, a width of the lirsi recess i greater than
a widih of the positive lead by 1 - 10mm; and a length of the second recess is less than
a tength of the negative lead by 1 - 100mm, a width of the second recess is greater than

a widih of the negative lead by 1 - 10mm {claim 5}
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None of Sugita, Kim, and Atsuo tsach whergin a length of the first recess 8 less
than a width of the positive tiim by 1 - 100mm, and a length of the second recess is less
than a width of the negative film by 1 - 100mm {claim B},

However, # has bsen held that changes in size {(dimension) are gensrally
racognized as being within the level of ardinary skill in the art. In re Rose, 220 F.2d 459,
105 USPG 237 (COPA 1455). Where the only difference between the prior art and the
claims is a recitation of relative dimensions of the claimed device, and the device having
the claimed dimensions would not perform differently than the prior arl device, the claimed
devics is not patentably distinet from the prior art device. Gardner v. TEC Svsl, Inc, 725
Foad 1338, 220 USPQ 777 {(Fed. Cir. 1984), cert. denied, 469 UL.B. B30, 225 USP( 232
(1984},

i the instant case, i appears that the prior art device {Le, the combination of
Sugita and Kim} have the same claimed {eatures and that any relglive difference in size,
dimensions, o proportions would not lead (o device that performs differently from the
claimed device. Moreover, the present claims cover very broad ranges {three orders of
magrituda) and thers is no inddication in the specification that such broad ranges establish
the criticality of the ranges. Thus, the claimed device of claims B, & and 8 is not patentably
distinct from Sugita in view of Kim and Alsuo. Accordingly, it would have been obvious
bafore the effective filing date of the claimed invention o have arrived at the claimed
invention of claims 5, 8 and 8 because changes in proportion (size) are within ordinary
skill in the arl.

7. Regarding clalm 7, Sugita in view of Kim and Atsuo teach the lthium-ion baltery

of claim 2 as described above. Sugila also necessarily teaches wherein a depth of the
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first recess i no krger than a thicknass of the positive film, and a depth of the second
recass is no larger than a thicknaess of the negative film. The recess portion are faught by
Sugita as "exposed portions” {reference numeral 22, 31 or 32; it is noled the reference
sigrt is not provided in FIG. 18 but is apparent from comparison of the other figures) and
the undersigned understands this {0 be a non-coated portion {(see [028]), meaning the
depth of the recesses are approximately equal 1o the thickness of the positive/negative
films. Thus, the limitation is inherently met.

. Regarding claim 8, Sugita In view of Kim and Alsuo teach the Bthium-ion batlery
of claim 1 as described above.

Meither Sugita nor Kim isach whersin a width of a portion of the first lsad in the
first recess is grealer than g width of a remaining portion of the first recess not occupied
by the first lead iocated on one side of the first lead.

However, it has bean held that changes in dimension are genarally recognized as
being within the level of ordinary skill in the arl. Inre Rose, 220 F2d 458, 105 USPQ 237
(COPA 1958 Where the only difference belween the prior art and the claims is a
racitation of relative dimensions of the claimed device, and the device having the claimed
dimensions would not perform differently than the prior art device, the claimed device is
not patenigbly distinel from the prior art devics., Gardner v. TEC Sysi, ine, 725 F.2d
1338, 220 USPQ 777 (Fed. Cir. 1984), cert. denied, 4689 1.5, 830, 225 LSRG 232 (1884).

In the instart cass, it does not appear that there would be any difference between
the claimed device and the prior art device of Sugita in view of Kim. For af least these

reasons, I would have been obvious before the effective filing date of the claimed
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nvention {0 have arrived at the claimed wvertion of claim 9 because changes in
progortion are within ordinary skill inthe art.

Regarding claim 20, Kim teaches the first plate, the separator and the second plate
are wound iogether; an outer winding end of the negative plate is localed between two
tayers of the separator; and the two layers of the separatoy exdend over the outer winding
end of the negative plate along the winding direction. See Figure 5. twould have been
chvious to one of ordinary skill in the arl al the time the invention was made to form the
outer end of the negalive plale of Sugita belween two layers of the separator extend
over the outer winding end of the negalive plate glong the winding direction for the benelit

of protecting the ends of the negative aclive material layer.

9. Regarding claim 10, Sugita teaches a lithium-ion battery (0071100213,
comrising:

a first plaie (positive electrode plale 1a, 1o, 1d, 1, FiGs. 2a, 4, 5, 7;; (028D
comprising a first current collector {ses [0277), a first film (the term 8 undersiood
to mean "active matanial’, the active malterial s coated on the current collector, sas
0271 FIG. 2a shows the "film” as the dark portion {no reference sign is provided) )
and a first lead {collector tab 12, FIG. 24A; [029]),

wherein the first film is disposed on the first current collecior (see [0277) and
is provided with a first recess {expossd porfion 22, FIG. 2A; [027]) configured
receive the first lead {see FIG. 2a), and the first lead is electrically connected o
the first current collector {see FIG. 2a; the shructure is inherently present since a

"collector tab” is necessarily electrically connected o the current collector), the first
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recess having three sides defined by the lirsl {ilm (see FIG. 23, the first recess has
three sides defined by the alleged first film);

a second plale {(negative electrode plate Z2¢, FIG. 13, 0301 [056hH
comprising a second current collecior (see [0271), asecond film {the aclive malerial
is coated on the collector, see [027)) and a second lead {negative electrode lead
&, FIG. 2b; [027,

whersin the second film is disposed on the second current collector and is
provided with a second recess (exposed portion 31, FIG. 2k configured [0 receive
the second lead {ses FIG. 2b, and the secand lead is elecirically connacied o the
second current collector (the structure is inherently present since a “coliector t8b”
is necessarily electrically connected 1o the current coliecion;

wharein a width of a portion of the first lead in the first recess is greater than

a width of a remaining portion of the first recass not cocupled by the first lead

focated on one side of the first lead (see FIG. 2a and discussion below); and

a separator (geparator 3, FIG. 1 [068]) disposed bastwesn the firsl plale

and the second plate {sea FIG. 1}
Fegarding claim 1, Sugita doss not teach a first insulating glue layer, disposed on
a first location of g surface of the first lsad.  Kim teaches the insulation plates 439 and
443 are applied over the positive and negative electrods tabs 436 and 446, respectively.
This prevents the separator 150 from being damaged by the burrs on the positive and
negative electrode tabs 436 and 446, respectively, and prevents a short circuit from
ococutring belwesn the seclrode plales [0057, G058, (0421, Regarding claim 18,

wherein the second lead on the second plate is sandwiched between the pair of second
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insulating glue layers in a thickness direction of the first plate and the second plate, refer
to fig. 9 of Kim. Regarding claim 18, Kim saches wherein the first insulating glue layer
is disposed on an upper surface and below a lower surface of the first lead in a thicknass
direction of the first plaie and the second plate, refer to fig § of Kim.

it would have been obvious 1o one of ardinary skl iy the art at the me the
irvention was made 10 add an insulation plate over the positive 1ab of Sugita, as taught
by Kim, for the benelit of protecting the tab from potential short circuit.

Giventhat Kim teaches thal shorl circutiing can possibly  ooour at the negative lead,
it would have been cbvious 1o one of ardinary skill in the art gl the time the Invention was
i taks the teaching of having a positive slectrode lead covered with tape, and a heat-
resisiant protecitive film formed on the surface of the negative electrode plate facing the
uncoated portion, and apply a similar principle o the negative lead.  In other words, &
would have been obvious o one of ordinary skill in the art at the time the invention was
made to form a second insulaling fayver on the positive film, across the separator, opposits
the negative lead on Sugita, as similarly taught by Atsuo, forthe benelll preventing a short

oircult at the negative lead as well,

Regarding claim 1, Sugita does not disclose g second insulating glue laver is
disposed on a second location of the surface of the first Hilm opposite 10 the second lead
across the separator in a thickness dirsction of the first plate and the second plate. Alsuo
teaches a batlery having a positive electrode lead covered with tape, and a heat-resistant
profectve fim formed on the surface of the negative slectrode plate facing the uncoated

portion [0008]. Instead of forming a heat resistant profective film on the uncoated part of
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the positive electrode current collecior, it is provided on the negative mixturs part facing
the uncoated part. By doing so, i is possible o form a negative electrode mbiture laver
with very few irregularities and a dense heal-resistant protective film with high adhesion,
and it s possible o provide a nonaguenus electrolyte secondary batlery thal can
suppress heatl generation when an infernatl short ciroult occurs [0007].

Regarding claims 1, 10, “a dimension of the second insulating glue layer in a
length direction of the firsi plate and the second plale is greater than a dimension of the
second recess in the length direction of the first plate and the second plale. See ligurs
4 of Atsuo.

Flegarding claims 1, 10, "a dimension of the second insulating glue laverina
widdth direction of the first plate and the second plate is greater than a dimension
of the second recess in the width direction of the first plate and the second plate”, Alsun
teaches a heat-resistant protective film with good adhesion bebween the uncoated part
of the positive slecitrode and the negative slectrode coated with the negative slecirode
active material, whera the risk of the heat generation is highest, Heatl gengralion when
an internal short cireult oocurs can be supressed [O0151 H would have been obvious
o ong of ordinary skilled in the art at the time the invention was made to form alf the
dimensions of the second insulating glue layer greater than the dimensions of the
recess for the benefit of protectng the coated laver of the negalive electrode from the
uncoated fayer of the positive slecirode from a heat genergtion and a possible short

Qircui.
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Regarding ¢laim 1, o reduce lthium precipiialion on the second plale whers the
second recess s located, the instant Specification states:

100231 Comparsd with the prior ar, due o the arrangement of the first insulating glue fayer fommed
onthe upperand lower surfaces of the positive lsad and the second insulating glue laver pasied on the
surf ace of the positive Tilm corresponding 10 the second recess, occurrence of intermnal short clrouit ard
lithivm precipitation in the lithium-ion battery is remarkably reduced, and salely pedormance of the lithium-
ian battery is improved remarkably in the premise of deskable energy density.

It appears that the presence of the first and sscond glue lavers superimposed on

the second recess of the positive film reduces lithium precipitation.

10, Regarding claim 12, Sugita in view of Kim teach the fithium-ion battery of claim
10 as desoribed above. Sugita also teaches wherein g distance betwaen a center of the
first recess and an end of the positive film is 174 - 3/4 of a length of the positive film {see
FiG. 2a and clalm mapping above}, and adistance belween g center of the second recess
and an end of the negative Tilm is 1/4 - 3/4 of a length of the negalive film (see FIG. 13
and claim mapping above).

11, Regarding claims 14, 15 and 17, Sugita in view of Kim teach the fithium-ion
battery of claim 10 as described above.

MNeither Sugita nor Kim teach whergin 3 length of the first recess s less than a
tength of the firstlead by 1 — 100 mm, a width of the first recess is greater than a width of
the first lead by 1 - 10mm, and a length of the second recess is less than a length of the
second lead by 1 - 100mm, a widih of the second recess is greater than a width of the

second lead by 1 - 10 mm {clalm 14}
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Neither Sugita nor Kim teach wherein a length of the firsl recess is less than a
wichth of the first film by 1 - 100mm, and a length of the second recess s less than a width
of the second film by 1 - 100mm {claim 18}

Lastly, neither Sugita nor Kim teach wherein g depth of the firsd recess is greater
than a thickness of the first lead by 0.005 - 0.1mm, and a depth of the second recess is
gregter than a thickness of the second lead by 0.005 - O.1mm {claim 17).

However, it has been held that changes i zize {dimension) are genersily
recognized as being within the level of ardinary skill in the art. 7 re Roseg, 220 F.2d 458,
105 USPQ 237 {CCPA 1955, Where the only differance between the prior art and the
claims is a recitation of relative dimensions of the claimed device, and the device having
the claimed dimensions would not perform differently than the prior art device, the claimed
device is not patentably distinet from the prior art device. Gardner v. TEC Sysi, Inc., 725
F.2d 1338, 220 USPO 777 (Fed. Cir. 1984}, cerf. denied, 469 U.S. 830, 225 USPG 232
(1984},

In the inslamt case, it appears thal the prior art device (Le., the combinalion of
Sugita and Kim} have the same claimed features and that any relalive difference in size,
dimensions, or proportions would not lead 1o device that performs differently from the
claimed device. Moreover, the present claims cover very broad ranges {three orders of
magniiude) and there is no indication in the specification that such broad ranges establish
the criticality of the rangss. Thus, the claimed device of claims 14, 15 and 17 i3 not
patentably distinct from Sugita in view of Kim. Accordingly, it would have been cbvious

before the effeclive filing date of the claimed invention 10 have arrived at the claimed
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invention of claims 14, 15 and 17 because changes in proportion (size} are within ardinary
skill in the arl.
12, Regarding clalm 16, Sugiia in view of Kim teach the lthium-ion batlery of claim
10 as described above. Sugila also necessartly leacheas wherein a depth of the first recass
fs no larger than athickness of the positive film, and a depth of the second recass is no
targer than a thickness of the negative film. The recess portion are taught by Sugita as
‘exposed portions” (reference numeral 22, 31 or 32; # is noled the reference sign iz not
provided in FIG. 13 bwt & apparent from comparison of the other figures) and the
undersigned understands this 1o be a non-coated portion {see [029]), meaning the depth
of the recesses are approximately egual 1o the thickness of the positive/negative filims.
Thus, the lmitation is inherently met

13, FHegarding claim 21, Kim teaches the first plate, the separator and the
second plate are wound together; an ouler winding end of the negative plate is located
betwesn two layers of the separalor; and the two layers of the separator extend over the
outer winding end of the negative plate along the winding direction. See Figure 50 It
would have been obwious o one of ardinary skill in the art al the time the invantion was
made o form the outer end of the negative plate of Sugita belween two layers of the
separator extend over the ouler winding end of the negative plate along the winding

direction for the benelfil of protecting the ends of the negative aclive malerial layer.

Response to Arguments
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Argumerts filed on 7/22/2024 are addressad below:
Regarding Applicant's arguments 1o the 112 1€ rejection, # is unclear what the

Applicants are arguing.  Hence, the rejection is maintained,

Applicant argues during the charging process of a ihivm baltery depicted in FIG.
4 of Atsuo, fithium precipitation would cocur on the surface of the negative electrode plate
I because the extra amount of lithium jons coming from the positive electrode material 5
cannot be infercalated in the negative elecirods material 2. As shown in FIG. 4 above,
because the two portions of the positive electrode active malterial 5 on the positive current
coflector 4 {indicated by the two reclangles) are not covered by the PP lape &, the Kthium
ions refeased from these locations migrate from the positive glectrode 1o the negalive
glectrode through the elecirolyte and the separator 3 dwring the charging process. Bul
because the carresponding surface of the negalive electrode on the other side of the
separator 3 is covered with the porous insulating film 8, the porous insulating film 8 would
prevent some of the fihium ions coming from the positive electrode arriving st the surface
of the negative elscirode from intercalalion with electrons in the active malerial of the
negative efecirode. As a result, these lithium ibns ends up heing combined with elecirons
near the surface of the porous insulating film 8 on the negalive slectrode, therefore
triggering fithium precipdation, which is the primary cause of the technical problem o be
addressed by the present application. Alsuc’s design cannot prevent the lithium
precipitation and the internal short circult caused by the lithium precipitation, which is the

techrical problem o be addressed by the present application.
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Applicant argues the material of the heal-resislant proteclive fim taught by Alsuo
is porous in nature, For exarnple, paragraphs [0043]-{0044] of Atsuo fsach specific ways
of forming & porous heal-resisiant protective fim an the negative elecirode plate using
aluming or iania pariicles of cerlain dimensions {e.g., 0.3m). Even if the heal-resistant
proteciive film were placed on the swrface of the positive plate 1 opposie o the second
recess 24 across the separator, the porosity of the heat-resistant protective fitlm cannot
prevent the Kihium ions from moving through and cause lithium precipitation on the
surface of the negative elecirods plate of Alsuo as effeclively as the second insulaling
glue laver 16 of the present application because the alomic radius of Lithiurn 18 0.185nmy,
whicht is anly about 0.05% of the alumina or Hania particles forming the heal-resistive
profective faver.

I response, o reduce lthium precipitation on the second plate whers the second
racess is located, the instant Specification states:

0023 Compared with the prior art, dueto the arangement of the firet insulating glue layer
formed on the upper and lower surfaces of the positive lead and the second insulaling glue laver pasted
on the surf ace of the positive Hilm coresponding 1o the second recess, occurrence of intemal short clroult
and lithivm precipitation in the lithium-ion battery is remarkably reduced, and safety parformances of the
Hithium-ion Battery is improved ramarkably in the premise of desiralile energy densiy.

It appesars thal the presence of the first and second glue layers superimposed on

the second recess of the positive fiim of Atsuo reduces Bithium precipitation.
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Conclusion
14.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CYNTHIA KYUNG SOO WALLS whose telephone
number is (571)272-8699. The examiner can normally be reached M-F until 5pm.

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, Jonathan Leong can be reached on 571-270-12921292. The fax phone
number for the organization where this application or proceeding is assigned is 571-273-
8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit hitps://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and https://www.uspto.gov/patents/docx
for information about filing in DOCX format. For additional questions, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR
CANADA) or 571-272-1000.

/CYNTHIA K WALLS/
Primary Examiner, Art Unit 1751

2045



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWWw.uspto.gov

FIRST NAMED INVENTOR

| ATTORNEY DOCKET NO. CONFIRMATION NO.

| APPLICATION NO. | FILING DATE
17/407,081 08/19/2021
24341 7590 01/13/2025

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

024607-02-5113-US 2876

| EXAMINER

WALLS, CYNTHIA KYUNG SOO

| ART UNIT | PAPER NUMBER
1751
| NOTIFICATION DATE | DELIVERY MODE
01/13/2025 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):

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

PTOL-90A (Rev. 04/07)



Application No. Applicant(s)

17/407,081 Tao et al.
; 27, - Examiner Art AlA (First Inventor Page
Applicant-Initiated Inferview Summary CYNTHIA K WALLS | Unit to File) Status

CYNTHIA K WALLS Primary Examiner Telephonic
Mr. Yalei Sun Attorney of Record

Date of Interview: 08 January 2025

Issues Discussed:

Proposed Amendment(s)
See agenda attached. No agreement was reached.

Attachment

/CYNTHIA K WALLS/
Primary Examiner, Art Unit 1751

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

Please further see:

MPEP 713.04

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

37 CFR § 1.2 Business to be transacted in writing

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

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

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20250108

2047



Walls, Cynthia K.

From: Sun, Yalei <yalei.sun@morganlewis.com>

Sent: Wednesday, January 8, 2025 2:19 AM

To: Walls, Cynthia K.

Subject: Phone Interview for US Application No. 17/407,081
Attachments: ExtractPage15.pdf

CAUTION: This email has originated fran 3 sourss sutiids of WSBTQ. PLEASE CONSIDER THE SOURCE before responding; clicking on
links, or opening attachments.

Examiner Walls,

In light of the most recent OA, | made some further amendments to the pending
claim 1 below to address the issue you raised in the OA.

Regarding cladm 1, W reduce thivm precipiialion on the secon

&
e’

second recess g located, the term “reduce™ is erprated broadly, arg

[

prasence of Atsul's porous protective film contributes o soms form oty
precipiiabion compared o a tim hal has no porous profeciive fily

Emiation 8 mel, absent specilic meaning of the term freducs’.

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

a first plate comprising a first current collector, a first film and a first lead, wherein the first film is
disposed on the first current collector and is provided with a first recess configured to receive the first lead, and
the first lead is electrically connected to the first current collector;

a first insulating glue layer, disposed on a first location of a surface of the first lead,

a second plate comprising a second current collector, a second film and a second lead, wherein the
second film is disposed on the second current collector and is provided with a second recess configured to
receive the second lead, and the second lead is electrically connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a remaining

portion of the first film from an edge of the first insulating glue layer covering the first film to an edge of the

1
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first film opposite to the first recess; and a second insulating glue layer is disposed on a second location of the
surface of the first film opposite to the second lead across the separator in a thickness direction of the first plate
and the second plate; a dimension of the second insulating glue layer in a length direction of the first plate and
the second plate is greater than a dimension of the second recess in the length direction of the first plate and the
second plate, and a dimension of the second insulating glue layer in a width direction of the first plate and the
second plate is greater than a dimension of the second recess in the width direction of the first plate and the
second plate to reduce lithium precipitation on the second plate along three edges of the second recess where-the

secondrecesststocated;

2

the first plate is a positive plate, the first current collector is a positive current collector, the first film is a
positive film, the first lead is a positive lead; and
the second plate is a negative plate, the second current collector is a negative current collector, the

second film is a negative film and the second lead is a negative lead.

Are you free to have a phone interview for this matter?

Thanks,

Yalei Sun

Morgan, Lawis & Bockius LLP

1400 Page Mill Road | Palo Alto, CA 94304-1124

Direct: +1.650.843.7558 | Main: +1.650.843.4000 | Fax: +1.650.843.4001
Assistant: Joanna W. Tsao | +1.650.843.7884 | joanna.tsao@morganlewis.com
yalei.sun@morganlewis.com | www.morganlewis.com

i

CONFIDENTIALITY AND PRIVACY NOTICE: This email is from a law firm and may contain information that is confidential,
privileged, and/or attorney work product. This email may also contain personal data, which we process in accordance
with applicable data protection laws and our Frivacy Folicies and Noticas. If you are not the intended recipient, you may
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| ATTORNEY DOCKET NO. CONFIRMATION NO.

| APPLICATION NO. | FILING DATE
17/407,081 08/19/2021
24341 7590 01/17/2025

Morgan, Lewis & Bockius LLP (PA)
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024607-02-5113-US 2876

| EXAMINER

WALLS, CYNTHIA KYUNG SOO

| ART UNIT | PAPER NUMBER
1751
| NOTIFICATION DATE | DELIVERY MODE
01/17/2025 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):

donald.mixon@morganlewis.com
padocketingdepartment@morganlewis.com
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Application No. Applicant(s)

17/407,081 Tao et al.
; 27, - Examiner Art AlA (First Inventor Page
Applicant-Initiated Inferview Summary CYNTHIA K WALLS | Unit to File) Status

CYNTHIA K WALLS Primary Examiner Video Conference
Mr. Yalei Sun Attorney of Record

Date of Interview: 14 January 2025

Issues Discussed:

35U.8.C. 103

Applicant present arguments that distinguish Applicant's invention from prior art Atsuo. Applicant
discussed several ways to avoid prior art. The Examiner noted that there would need to be supportin the
Disclosure.

/CYNTHIA K WALLS/
Primary Examiner, Art Unit 1751

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

Please further see:

MPEP 713.04

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

37 CFR § 1.2 Business to be transacted in writing

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

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

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20250114
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Placeholder Sheet for Supplemental Content

Application Number: 17407081 Document Date: 01/27/2025

The presence of this form indicates that the following document type was received in electronic
format on the date identified above. This document is stored separately from the typical case
contents which are stored in image format.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded and no paper documents or physical media exist.

* Drawing

At the time of document entry (noted above):

e USPTO employees may access this supplemental content via Docket Application Viewer
(DAV) or Supplemental Content Viewer (SCV).
e External customers may access this supplemental content via Patent Center.

Form Revision Date: March 1, 2024
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032
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.
PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 171407,081 08/19/2021 (7o be Mailed
ENTITY: LARGE (D smaLL (Jmicro

APPLICATION AS FILED - PART I

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(J Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(_J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS ) *
(37 GFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h)) minus 3 = x 3480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dé’;g"f/:gg;\; SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1}(G) and 37
CFR 1.16(s).
E] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
= 01/27/2025 2&#"&'{'\"”6 Egll\iﬂ\llalE)ESLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * : *x _ _
. 16 minus | ** 20 -0 x $200 - 0
4 x ! ok
& Independent 1 Minus | 3 -0 x $600 - 0
< ] Application Size Fee (37 CFR 1.16(s))
(J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/':"F'?]E":{NG PRNE%'}ASESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * f *ox - —
= | B7CFR1160) Minus = x $0 =
O | Independent « ; oxx - _
E (3701%1 16(h) Minus = x $0 =
s| ) Application Size Fee (37 CFR 1.16(s))
< [:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /DORIS M BURNS/
***If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 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-PTO-9199 and sefect option 2.
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The presence of this form indicates that the following document type was received in electronic
format on the date identified above. This document is stored separately from the typical case
contents which are stored in image format.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded and no paper documents or physical media exist.

* Drawing

At the time of document entry (noted above):

e USPTO employees may access this supplemental content via Docket Application Viewer
(DAV) or Supplemental Content Viewer (SCV).
e External customers may access this supplemental content via Patent Center.
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P.O. Box 1450
Alexandria, VA 22313 - 1450
www.uspto.gov

UNITED STATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION #
17/407,081

RECEIPT DATE / TIME
01/27/2025 07:29:59 PM Z ET

ATTORNEY DOCKET #
024607-02-5113-US

Title of Invention
LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #

under 35 USC 111(a)

CONFIRMATION # 2876 FILED BY  Jacqueline Yu

PATENT CENTER # 68927132 FILING DATE  08/19/2021

CUSTOMER # 24341 FIRST NAMED Tao Tao

INVENTOR

CORRESPONDENCE AUTHORIZED BY  Yalei Sun
ADDRESS
Documents TOTAL DOCUMENTS: 5
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
024607-02-5113-
US_P2014010US4_RNFOA. 16 - 1028 KB
pdf
024607-02-5113- Amendment/Request for
US_P2014010US4_RNFO (1-1) 1 Reconsideration-After Non- 110 KB
A-A....pdf Final Rejection
024607-02-5113-
US_P2014010US4_RNFO (2-3) 2 Specification 89 KB
A-SPEC.pdf
024607-02-5113-
US_P2014010US4_RNFO (4-8) 5 Claims 109 KB
A-CLM.pdf
024607-02-5113- (9-14) 6 Applicant Arguments/Remarks 357 KB

US_P2014010US4_RNFO
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Page 2 of 2
A-REM.pdf
024607-02-5113-

US_P2014010US4 RNFO  (15-16) 2
A-DRW.pdf

Drawings-only black and white

. . 642 KB
line drawings

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

F7043894A86DFA607CF006C279279A0DE915FA9175D6D23D3
04E205BFDF54F387E49E29613A63091C253929B8B22C915E44
E43D5ECF365D919DA082E436DD43C

024607-02-5113-
US_P2014010US4_RNFOA.pdf

024607-02-5113- 47A965COEABDBD20101A2D1A98A1082DFD259328664BBAB9

US_P2014010US4_RNFOA- 112049A7985D752665E995A7D053684E353991 DE6AF0C69627
A....pdf 2009833B3CF73BCB00D62D9906916E

024607-02-5113- CDO09FA987ECB8F1064A0B02F1287A7C2EC5E9F6075B4 13526
US_P2014010US4_RNFOA- 2636D64731FCE740E377E9070EODE5SCE770DB5D933ABB7097
SPEC.pdf EC71C76E95E6B7ABF4A334A2E529DF

024607-02-5113- OE563ED8C5CE22D45CBD4291F93D8934A347E14560F0BA336
US_P2014010US4_RNFOA- 8A5F31828B5FAE7196BE3SBBCC15AD32012E51B5EB6B4E9C4

CLM.pdf E82220C9EDAG6A3A4099A317A92BA390

024607-02-5113- DBD2A0CO1F5EE821A1B71D6D3A1A57D19A37B1FCB605B795
US_P2014010US4_RNFOA- 81D9769AEB6139505E5580E81E415F70CB4DFD110D3889FF5

REM.pdf 5B3B19ECCOD195C1E887A046A23010E

024607-02-5113- DO5EFC607A6172BE76B47666AEQEA32AB2EAD595C537A17B

US_P2014010US4_RNFOA- B57ACCABF66BB11F55FEBBA64DCE660B4F548276E98803C9

DRW.pdf 7A461E56F22A10A8FA33DCE4118A48D5

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

New Applications Under 35 U.S.C. 111

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

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

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

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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Electronically filed January 27, 2025

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Tao Tao et al. Confirmation No.: 2876
Serial No.: 17/407,081 Art Unit: 1751
Filed: August 19, 2021 Examiner: Cynthia Kyung Soo Walls
For: Lithium-lon Battery Having ~ Attorney Docket No.: 024607-02-5113-US
Desirable Safety
Performance

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
The enclosed Amendment is in response to the Office Action dated October 31, 2024
for the above identified patent application.
The Commissioner is hereby authorized to charge any required fee(s) to Morgan,

Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5113-US).

024607-02-5113-US 1 Response to Non-Final Office Action
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