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FIRST NAMED INVENTOR 

Tao TAO 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

024607-02-5134-US 

CONFIRMATION NO. 

6615 

EXAMINER 

DOM ONE, CHRISTOPHER P 

ART UNIT PAPER NUMBER 

1725 

NOTIFICATION DATE DELIVERY MODE 

04/15/2025 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) 

Zhuhai CosMX Battery Co. EX1002 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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APPLICATION NO. 

18/532,841 

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

ISSUE DATE PATENT NO. 

15-Apr-2025 12278330 

EGRANT NOTIFICATION 

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

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

18/532,841 04/15/2025 

24341 7590 03/26/2025 

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

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

12278330 024607-02-5134-US 6615 

ISSUE NOTIFICATION 

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

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

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

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

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

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

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

IR103 (Rev. 10/09) 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Tao TAO, Ningde City, CHINA; 
Ming Liang MO, Ningde City, CHINA; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 

0004



1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

18/532,841 03/13/2025 07:30:55 PM Z ET 024607-02-5134-US 

Title of Invention 

LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

Application Information 

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

CONFIRMATION# 6615 

PATENT CENTER# 69574864 

CUSTOMER # 24341 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 3380 

PAYMENT TRANSACTION ID 
E20253CJ31266332 

FEE CODE 

1501 

DESCRIPTION 

UTILITY ISSUE FEE 

ITEM PRICE($) 

1200.00 

PATENT# -

FILED BY Yalei Sun 

AUTHORIZED BY Yalei Sun 

FILING DATE 12/07/2023 

FIRST NAMED Tao TAO 
INVENTOR 

PAYMENT AUTHORIZED BY 
Yalei Sun 

QUANTITY 

TOTAL 
AMOUNT: 

ITEM TOT AL($) 

1200.00 

$1,200.00 

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

New Applications Under 35 U.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. 
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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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PART B- FEE(S) TRANSMITTAL Electronically filed March 13, 2025 
Complete and send this form with applicable fee(s), to: Mail Mail Stop ISSUE FEE 

Commissioner of Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571) 273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should be completed where appropriate. All further 
correspondence including the Patent, advanced orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected below or directed 
otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS 

MORGAN, LEWIS & BOCKIUS LLP 
1400 Page Mill Road 
Palo Alto, CA 94304 

Note: A certificate of mailing below can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must have 
its own certificate of mailing. 

Certificate of Mailing 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

Si nature 

Date 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTY'S DOCKET NO. 
CONFIRMATION 

NO. 

18/532,841 12/07/2023 Tao TAO 024607-02-5134-us 6615 

TITLE OF INVENTION LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

APPLN. TYPE I ENTITY STATUS I ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

DOMONE, CHRISTOPHER P 1725 
1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

D Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

D "Fee Address" indication (or "Fee Address" Indication form PTO/SB/47) 
attached. Use ofa Customer Number is required. 

PUBLICATION FEE 
DUE 

$0 

PREV. PAID 
ISSUE FEE 

$0 

CLASS-SUB CLASS 

429-162000 
2. For printing on the patent front page, list 
(1) the names of up to 3 registered patent 
attorneys or agents OR, alternatively, 
(2) the name of a single firm (having as a 
member a registered attorney or agent) and the 
names of up to 2 registered patent attorneys or 
agents. If no name is listed, no name will be 
printed 

TOTAL FEE(S) DUE I DATE DUE 

$1200 03/17/2025 

1. Morgan, Lewis & Bockius LLP 

2. 

3. 

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

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

(A) NAME OF ASSIGNEE: 

NINGDE AMPEREX TECHNOLOGY LIMITED 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

NINGDE, FUJIAN, CHINA 

Please check the appropriate assignee category or categories (will not be printed on the patent) D Individual 1:81 Corporation or other private group entity D Government 

4a. The following fee(s) are submitted: 4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above.) 

1:81 Issue Fee 

D Advanced Order - # of Copies 

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

D a. Applicant certifying micro entity status. See 37 CFR 1.29. 

D Applicant asserting small entity status. See 37 CFR 1.27. 

D Applicant changing to regular undiscounted fee status. 

D A check in the amount of the fee(s) enclosed 

D Payment by credit card. Form PTO-2038 is attached. 

1:81 The Director is hereby authorized to charge the required fee( s ), or credit any overpayment, to 
Deposit Account Number 50-0310 ( orderno. 024607-02-5134-US). 

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

NOTE: If the application was previously under micro entity status, checking this box will be taken to be a 
notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity 
status, as applicable. 

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

Authorized Signature IY alei Sun/ 

Printed Name: Yalei Sun 

Date: March 13, 2025 

Registration No. 57,765 
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1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME ATTORNEY DOCKET# 

18/532,841 03/13/2025 07:30:55 PM Z ET 024607-02-5134-US 

Title of Invention 

LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

Application Information 

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

PATENT# -

CONFIRMATION# 6615 

PATENT CENTER# 69574864 

CUSTOMER # 24341 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

024607-02-5134-
US_P201401 0US7 _IFT.pdf 

Digest 

DOCUMENT 

024607-02-5134-
US_P201401 0US7 _IFT.pdf 

PAGES 

1 

FILED BY Yalei Sun 

FILING DATE 12/07/2023 

FIRST NAMED Tao TAO 
INVENTOR 

AUTHORIZED BY Yalei Sun 

TOTAL DOCUMENTS: 1 

DESCRIPTION 

Issue Fee Payment (PTO-85B) 

SIZE 
(KB) 

106 KB 

MESSAGE DIGEST(SHA-512) 

B1294886EC6E980EFA2C5361D106492F9A942CC5E8A0CF28D 
74AFDBB3661BE3B545A4FCBC9C7D67ABEFB29AB8F38CCA0 
9252FEA26D1D173BD7F13C4C6F0D61CA 

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. 
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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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Corrected Notice of Allowance - Correction of Issue Fee Amount 

Due to a technical problem, the Notice of Allowance and Fee(s) Due mailed in this application specified an incorrect fee amount (the amount 
effective on January 19, 2025 for Notices of Allowance mailed on or after January 19, 2025). Corrected Notices of Allowance are being 
mailed to all applicants who are affected. This is necessary because the statute requires the applicant to pay the fee that is specified on the 
Notice of Allowance. 

A Corrected Notice of Allowance is attached which specifies the correct issue fee. The time period for payment of the issue fee set forth in 
the previous Notice of Allowance and Fee(s) Due is being restarted to run THREE MONTHS from the "DATE MAILED" of the attached 
Corrected Notice of Allowance. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH 
PERIOD IS NOT EXTENDABLE 

For applicants who replied prior to receiving the Corrected Notice o(Allowance: 

Applicant must still file a completed Part B - Fee(s) Transmittal, Form PTOL-85 Part B, or an equivalent, in reply to the Corrected Notice 
of Allowance since the Corrected Notice of Allowance sets forth a time period for reply. This applies to those situations in which applicant's 
reply was not processed before the Corrected Notice of Allowance was mailed (e.g., the reply crossed in the mail with the Corrected Notice of 
Allowance) and those situations in which applicant's reply was already processed. Applicants should check the appropriate box in section 4b 
of Form PTOL-85 Part B, such as the box authorizing the Director to "charge the required fee(s), any deficiency, or credit any overpayment" 
to a deposit account number. If this box is checked, the applicant will be refunded the amount of any overpayment to the designated deposit 
account. In addition, by checking the appropriate box in section 4b of Form PTOL-85, Part B, the applicant requests the Office to "first 
reapply any previously paid fee shown above," as stated on the form. Applicant may also include an explanatory cover letter, if desired. If, 
however, applicant prefers to file an equivalent of Form PTOL-85, Part B, and if applicant paid an increased issue fee amount as specified on 
the Notice of Allowance, applicant may request a refund of the difference between the incorrect amount specified on the Notice of Allowance 
and the correct amount specified on the Corrected Notice of Allowance. 

For questions regarding the issue fee amount calculation, please contact the Application Assistance Unit at 888-786-0101 or 
HelpAAU@uspto.gov .. 

For assistance with Patent Center or other Patent Electronic Systems, please contact the Patent EBC at 1-866-217-9197 or ebc@usp!ru;_QJ-!. 

Page 1 of 4 

PTOL-85 (Rev. 11/23) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CORRECTED 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

24341 7590 12/20/2024 

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

APPLICATION NO. FILING DATE 

18/532,841 12/07/2023 

FIRST NAMED INVENTOR 

Tao TAO 

TITLE OF INVENTION: LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

I EXAMINER 

DOM ONE, CHRISTOPHER P 

ART UNIT PAPER NUMBER 

1725 

DATE MAILED: 12/20/2024 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

024607-02-5134-US 6615 

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/20/2025 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C.151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

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

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 2 of 4 

PTOL-85 (Rev. 11/23) 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

24341 7590 12/20/2024 

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

APPLICATION NO. FILING DATE 

18/532,841 12/07/2023 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Tao TAO 024607-02-5134-US 6615 

TITLE OF INVENTION: LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

DOMONE, CHRISTOPHER P 1725 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

429-162000 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 03/20/2025 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via the USPTO patent electronic filing system O Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (11/23) Approved for use through 03/31/2026 
Page 3 of 4 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

18/532,841 12/07/2023 

24341 7590 12/20/2024 

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

FIRST NAMED INVENTOR 

Tao TAO 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

024607-02-5134-US 6615 

EXAMINER 

DOM ONE, CHRISTOPHER P 

ART UNIT PAPER NUMBER 

1725 

DATE MAILED: 12/20/2024 

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination ( or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 199 5, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. The United States Patent and Trademark 
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's system of 
records is used to manage all applicant and owner information including name, citizenship, residence, post office 
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/ 
owner's activities in connection with the invention for which a patent is sought or has been granted. The applicable 
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent 
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). 

https ://ww1.vg_ovlnJo._gov/conten1Jpkg/FR--20_l_3_ -03 -29!pdtJ20 [_3--0 734 lJKlf 

Routine uses of the information in this record may include disclosure to: 

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law; 

2) a federal, state, local, or international agency, in response to its request; 

3) a contractor of the USPTO having need for the information in order to perform a contract; 

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires 
disclosure of the record; 

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the 
individual has requested the Member's assistance with respect to the subject matter of the record; 

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to 
opposing counsel in the course of settlement negotiations; 

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records 
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations 
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make 
determinations about individuals; 

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)); 

9) the Office of Personnel Management (OPM) for personnel research purposes; and 

IO)the Office of Management and Budget (0MB) for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine 
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration 
of the patent. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

24341 7590 12/17/2024 

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

APPLICATION NO. FILING DATE 

18/532,841 12/07/2023 

FIRST NAMED INVENTOR 

Tao TAO 

TITLE OF INVENTION: LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

EXAMINER 

DOM ONE, CHRISTOPHER P 

ART UNIT PAPER NUMBER 

1725 

DATEMAILED: 12/17/2024 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

024607-02-5134-US 6615 

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

nonprovisional UNDISCOUNTED $1290 $0.00 $0.00 $1290 03/17/2025 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C.151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

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

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

24341 7590 12/17/2024 

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

APPLICATION NO. FILING DATE 

18/532,841 12/07/2023 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the 
USPTO via the USPTO patent electronic filing system or by facsimile to (571) 
273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Tao TAO 024607-02-5134-US 6615 

TITLE OF INVENTION: LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1290 

EXAMINER ART UNIT 

DOMONE, CHRISTOPHER P 1725 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

429-162000 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1290 03/17/2025 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via the USPTO patent electronic filing system O Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (11/23) Approved for use through 03/31/2026 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

18/532,841 12/07/2023 

24341 7590 12/17/2024 

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

FIRST NAMED INVENTOR 

Tao TAO 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

024607-02-5134-US 6615 

EXAMINER 

DOM ONE, CHRISTOPHER P 

ART UNIT PAPER NUMBER 

1725 

DATEMAILED: 12/17/2024 

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination ( or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 199 5, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. The United States Patent and Trademark 
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's system of 
records is used to manage all applicant and owner information including name, citizenship, residence, post office 
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/ 
owner's activities in connection with the invention for which a patent is sought or has been granted. The applicable 
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent 
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). 
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Routine uses of the information in this record may include disclosure to: 

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law; 

2) a federal, state, local, or international agency, in response to its request; 

3) a contractor of the USPTO having need for the information in order to perform a contract; 

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires 
disclosure of the record; 

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the 
individual has requested the Member's assistance with respect to the subject matter of the record; 

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to 
opposing counsel in the course of settlement negotiations; 

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records 
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations 
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make 
determinations about individuals; 

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)); 

9) the Office of Personnel Management (OPM) for personnel research purposes; and 

IO)the Office of Management and Budget (0MB) for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine 
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration 
of the patent. 
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Notice of Allowability 

Application No. 
18/532,841 
Examiner 
CHRISTOPHER P DOMONE 

Applicant(s) 
TAO et al. 
Art Unit 
1725 I AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to Claims filed 11/05/2024. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

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

3.~ The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ~All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. ~ Certified copies of the priority documents have been received in Application No. 14/596,873 . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. ~ Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ . 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.~ Interview Summary (PTO-413), 
Paper No./Mail Date. 

/CHRISTOPHER P DOMONE/ 
Examiner, Art Unit 1725 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20241203 
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Application/Control Number: 18/532,841 
Art Unit: 1725 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

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

inventor to file provisions of the AIA. 

Response to Arguments 

Page 2 

Applicant's arguments, see pages 6-10, filed 11/05/2024, with respect to claims 1 and 11 have 

been fully considered and are persuasive. Additional prior art reference US PGPub 2015/0171396 

discloses a wound anode and cathode electrode body [0147, Figure 8], wherein anode and cathode leads 

52, 51 [0145, Figure 8] are disposed on current collector surfaces that extend towards and face away 

f ram the center of the battery [Figure 8]. However, there is no teaching or suggestion of accommodating 

recesses that would correspond to such positions or be combined with such positions as required by the 

claims. The rejection of claims 1 and 11 has been withdrawn. 

Allowable Subject Matter 

Claims 1-20 allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to CHRISTOPHER P DOMONE whose telephone number is (571)270-7582. The examiner 

can normally be reached M-F 8:00-4:30 PM. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

US PTO 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, 

Basia Ridley can be reached on (571 )272-1453. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be obtained from 

Patent Center. Unpublished application information in Patent Center is available to registered users. To 
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Application/Control Number: 18/532,841 
Art Unit: 1725 

Page 3 

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 addttional questions, 

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 

f ram a US PTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/CHRISTOPHER P DOMONE/ 
Primary Patent Examiner 

Art Unit 1725 
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Application No. Applicant(s) 
18/532,841 TAO et al. 

Applicant-Initiated Interview Summary Examiner Art AIA {First Inventor Page 
CHRISTOPHER P Unit to File) Status 

DOMONE 1725 Yes 1 of 1 

CHRISTOPHER P DOMONE Primary Examiner Telephonic 
YALEI SUN Attorne 

Date of Interview: 04 November 2024 

Issues Discussed: 

Other 

Examiner and Applicant's Representative discussed the points as outlined in the attached agenda. 
Examiner agreed that the wound assembly of the prior art discloses surfaces that face the center of the 
battery and thus do not read on the combined claim limitations. The proposed amendment of 18/532,838 
would also overcome the double patenting rejection of record. 

~ Attachment 

/CHRISTOPHER P DOMONE/ 
Examiner, Art Unit 1725 I 
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 
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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. (Original) A lithium-ion battery, comprising: 

a positive electrode comprising a positive current collector and a positive electrode 

active material layer containing lithium cobalt oxide, the positive electrode active material 

layer is formed on the positive current collector, the positive electrode active material layer is 

provided with a first recess accommodating a positive lead being coupled with the positive 

current collector; 

a negative electrode comprising a negative current collector and a negative electrode 

active material layer containing graphite or silicon, the negative electrode active material 

layer is formed on the negative current collector, the negative electrode active material layer 

being provided with a second recess accommodating a negative lead being coupled with the 

negative current collector; and the negative lead is disposed on a surface of the negative 

current collector facing away from the center of the battery; and a portion of the negative 

current collector where the negative lead is disposed extends towards the center of the 

battery; 

a separator disposed between the positive electrode and the negative electrode; and 

an electrolyte. 

Comments: 

In the office action, the examiner states the following: 

0017]) being coupled with the negative current collector ([Figures 1, 2 and 12, 0029]); and the negative 

lead is disposed on a surface of the negative current collector facing away from the center of the battery 

(lead is on end of wound surface that faces away from the center of the battery [Figures 1, 2 and 12]); 

and a portion of the negative current collector where the negative lead is disposed extends towards the 

center of the battery (thickness direction of current collector exposed portion extends towards 

For reference, FIG. 1 of Sugita is reproduced below with highlights. FIG. 1 is the only 

figure that depicts the electrodes when they are rolled together. But as highlighted below, the 

negative lead 6 is actually "disposed on a surface of the negative current collector [facing 

towards] the center of the battery", which is opposite the requirement of the pending claim 1. 
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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 positive electrode comprising a positive current collector and a positive electrode 

active material layer containing lithium cobalt oxide, wherein the positive electrode active 

material layer is formed on the positive current collector, and the positive electrode active 

material layer is provided with a first recess accommodating a positive lead being coupled 

with the positive current collector; 

a negative electrode comprising a negative current collector and a negative electrode 

active material layer containing graphite or silicon, wherein the negative electrode active 

material layer is formed on the negative current collector, the negative electrode active 

material layer being provided with a second recess accommodating a negative lead being 

coupled with the negative current collector; and the negative lead is disposed on a surface of 

the negative current collector facing away from the center of the battery; and a portion of the 

negative current collector where the negative lead is disposed extends towards the center of 

the battery; 

a separator disposed between the positive electrode and the negative electrode; and 

an electrolyte. 

2. (Original) The lithium ion battery of claim 1, wherein a distance between a center of 

the first recess and one end of the positive electrode active material layer is 1/4-3/4 of a 

length of the positive electrode active material layer; and a distance between a center of the 

second recess and one end of the negative electrode active material layer is 1/4-3/4 of a 

length of the negative electrode active material layer. 

3. (Original) The lithium ion battery of claim 1, wherein, the positive lead is disposed on 

a surface of the positive current collector facing a center of the battery; and a portion of the 

positive current collector where the positive lead is disposed extends away from the center of 

the battery. 

024607-02-5134-US 2 Response to Non-Final Office Action 

0045



4. (Original) The lithium ion battery of claim 2, wherein the first recess has a length of 

1-100 mm less than a length of the positive lead, the first recess has a width of 1-10 mm 

larger than a width of the positive lead, the second recess has a length of 1-100 mm less than 

a length of the negative lead, and the second recess has a width of 1-10 mm larger than a 

width of the negative lead. 

5. (Original) The lithium ion battery of claim 1, wherein the first recess has a length of 

1-100 mm less than a width of the positive electrode active material layer, and the second 

recess has a length of 1-100 mm less than a width of the negative electrode active material 

layer. 

6. (Original) The lithium ion battery of claim 1, wherein the first recess has a depth of 

0.005-0.1 mm larger than a thickness of the positive lead, and the second recess has a depth 

of0.005-0.1 mm larger than a thickness of the negative lead. 

7. (Currently Amended) The lithium ion battery of claim 1, wherein a length of a portion 

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

positive electrode active material layer from an edge of [[the]] fl: first insulating glue layer 

covering the positive electrode active material layer to an edge of the positive electrode active 

material layer opposite to the first recess. 

8. (Original) The lithium ion battery of claim 1, wherein a width of a portion of the 

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

not occupied by the positive lead located on one side of the positive lead. 

9. (Currently Amended) The lithium ion battery of claim 1, wherein a surface of the 

positive current collector corresponding to the positive lead is covered with another first~ 

third insulating glue layer. 

10. (Original) The lithium ion battery of claim 1, wherein a top surface of the positive 

lead is provided with a first insulating glue layer, a surface of the positive electrode active 

material layer corresponding to the second recess is pasted with a second insulating glue 

layer, the second insulating glue layer has a width larger than a width of the second recess, 

and the second insulating glue layer has a length larger than a length of the second recess. 

11. (Currently Amended) A lithium ion battery, comprising: 
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a positive electrode, comprising a positive current collector and a positive electrode 

active material layer being formed on the positive current collector, wherein the positive 

electrode active material layer [[being]] ~ provided with a first recess accommodating a 

positive lead being coupled with the positive current collector; 

a negative electrode, comprising a negative current collector and a negative electrode 

active material layer being formed on the negative current collector, wherein the negative 

electrode active material layer [[being]] ~ provided with a second recess accommodating a 

negative lead being coupled with the negative current collector; and the negative lead is disposed 

on a surface of the negative current collector facing away from the center of the battery; and a 

portion of the negative current collector where the negative lead is disposed extends towards the 

center of the battery; 

a separator disposed between the positive electrode and the negative electrode; and 

an electrolyte. 

12. (Original) The lithium ion battery of claim 11, wherein a distance between a center of 

the first recess and one end of the positive electrode active material layer is 1/4-3/4 of a 

length of the positive electrode active material layer, and a distance between a center of the 

second recess and one end of the negative electrode active material layer is 1/4-3/4 of a 

length of the negative electrode active material layer. 

13. (Original) The lithium ion battery of claim 11, wherein the positive lead is disposed on a 

surface of the positive current collector facing a center of the battery; and a portion of the positive 

current collector where the positive lead is disposed extends away from the center of the battery. 

14. (Original) The lithium ion battery of claim 11, wherein the first recess has a length of 

1-l00mm less than a length of the positive lead, the first recess has a width of 1-l0mm larger 

than a width of the positive lead, the second recess has a length of 1-1. 00mm less than a length of 

the negative lead, and the second recess has a width of 1-10mm larger than a width of the 

negative lead. 

15. (Original) The lithium ion battery of claim 11, wherein the first recess has a length of 

1-lO0mm less than a width of the positive electrode active material layer, and the second 

recess has a length of 1-100mm less than a width of the negative electrode active material 

layer. 

024607-02-5134-US 4 Response to Non-Final Office Action 

0047



16. (Original) The lithium ion battery of claim 11, wherein the first recess has a depth of 

0.005-0. lmm larger than a thickness of the positive lead, and the second recess has a depth of 

0.005-0. lmm larger than a thickness of the negative lead. 

17. (Currently Amended) The lithium ion battery of claim 11, wherein a length of a 

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

positive electrode active material layer from an edge of [[the]]£!: first insulating glue layer 

covering the positive electrode active material layer to an edge of the positive electrode active 

material layer opposite to the first recess. 

18. (Original) The lithium ion battery of claim 11, wherein a width of a portion of the 

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

not occupied by the positive lead located on one side of the positive lead. 

19. (Currently Amended) The lithium ion battery of claim 11, wherein a first location of a 

top surface of the positive lead is provided with a first insulating glue layer; a second location 

of a surface of the positive electrode active material layer corresponding to the second recess 

is pasted with a second insulating glue layer; and a third location of a surface of the positive 

current collector corresponding to the positive lead is covered with another first a third 

insulating glue layer. 

20. (Original) The lithium ion battery of claim 19, wherein the second insulating glue 

layer has a width larger than a width of the second recess, and the second insulating glue 

layer has a length larger than a length of the second recess. 
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REMARKS 

This amendment responds to the office action mailed August 6, 2024. In the office 

action, the Examiner: 

• provisionally rejected claim 3 under 35 U.S.C. 101 as claiming the same invention as 

that of claim 3 of co-pending U.S. Patent Application No. 18/532,838; 

• provisionally rejected claim 1 on the ground of nonstatutory double patenting as 

being unpatentable over claim 3 of co-pending Application No. 18/532,838; 

• rejected claims 7 and 9 under 35 U.S.C. § l 12(b) as being indefinite for failing to 

particularly point out and distinctly claim the subject matter; 

• rejected claims 1, 3, 8, 11, 13, and 18 under 35 U.S.C. 102(a)(l) as being anticipated 

by Sugita et al. (JP 2014-225326, Machine Translation attached); 

• rejected claims 6 and 16 under 35 U.S.C. 103 as being unpatentable over Sugita, and 

further in view of Park (U.S. Publication No. 2012/0052331); 

• rejected claims 9-10 and 19-20 under 35 U.S.C. 103 as being unpatentable over 

Sugita, and further in view of Kwak et al. (U.S. Publication No. 2006/0051662); and 

• objected to claims 2, 4, 5, 7, 12, 14, 15, and 17 as being dependent upon a rejected 

base claim, but would be allowable if rewritten in independent form, and if the 

corresponding rejections under statutory and non-statutory double patenting and 

35 U.S.C. 112(b) are overcome. 

INTERVIEW SUMMARY 

Applicant's attorneys thank Examiner Domone for the opportunity to discuss the 

application during a telephone interview on November 4, 2024 with Yalei Sun. In the 

interview, the Examiner agreed that Sugita fails to teach all the claim features of claim 1 and 

the Examiner agreed that the related double patenting rejection of claim 3 should be 

withdrawn. 

REMARKS CONCERNING CLAIMS 

Claims 1, 7, 9, 11, 17 and 19 have been amended. 

No new matter has been added. 
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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 1-20. 

REMARKS CONCERNING DOUBLE PA TENTING REJECTIONS 

I. PROVISIONAL REJECTION OF CLAIM 3 UNDER 35 U.S.C. 101 AS CLAIMING THE SAME 

INVENTION AS THAT OF CLAIM 3 OF CO-PENDING U.S. PATENT APPLICATION No. 

18/532,838. 

11. PROVISIONAL REJECTION OF CLAIM 1 ON THE GROUND OF NONSTATUTORY DOUBLE 

PATENTING AS BEING UNPATENTABLE OVER CLAIM 3 OF CO-PENDING APPLICATION 

No.18/532,838. 

The Applicant respectfully requests that the Examiner reconsider this provisional 

nonstatutory double patenting rejection when at least one independent claim of this 

application has been allowed or noted as being allowable over the cited references. 

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

III. REJECTION OF CLAIMS 7 AND 9 UNDER 35 U.S.C. § 112(B) AS BEING INDEFINITE FOR 

FAILING TO PARTICULARLY POINT OUT AND DISTINCTLY CLAIM THE SUBJECT 

MATTER. 

Claims 7, 9. 17 and 19 have been amended to cure the indefiniteness of the original 

claims 7, 9, 17 and 19. Therefore, the Applicant respectfully submits that the rejection of 

claims 7 and 9 should be withdrawn. 

REMARKS CONCERNING REJECTIONS UNDER 35 U.S.C. 102 

IV. REJECTION OF CLAIMS 1, 3, 8, 11, 13, AND 18 UNDER 35 U.S.C. 102(A)(l) AS BEING 

ANTICIPATED BY SUGITA. 

Claim 1 recites, among others, that: 
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a negative electrode comprising a negative current collector 
and a negative electrode active material layer containing graphite 
or silicon, wherein the negative electrode active material layer is 
formed on the negative current collector, the negative electrode 
active material layer being provided with a second recess 
accommodating a negative lead being coupled with the negative 
current collector; and the negative lead is disposed on a surface of 
the negative current collector facing away from the center of the 
battery; and a portion of the negative current collector where 
the negative lead is disposed extends towards the center of the 
battery; 

Emphasis Added. 

In the office action (p. 5), the Examiner states as follows: 

0017]) being coupled with the negative current collector ([Figures 1, 2 and 12, 0029]); and the negative 

lead is disposed on a surface of the negative current collector facing away from the center of the battery 

(lead is on end of wound surface that faces away from the center of the battery [Figures 1, 2 and 12]); 

and a portion of the negative current collector where the negative lead is disposed extends towards the 

center of the battery (thickness direction o! current collector exposed portion extends towards 

As noted above in the phone interview summary, the Examiner agrees that Sugita fails to 

teach at least the highlighted claim features above. For reference, FIG. 1 of Sugita is reproduced 

below with highlights. Note that FIG. 1 is the only figure that depicts a complete battery in the 

finished shape. But it is not clear that this battery depicted in FIG. 1 of Sugita has a jellyroll-type 

battery cell like the one depicted in FIG. 5A of the present application. 
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Moreover, as highlighted above in FIG. 1 of Sugita, there is an active substance layer on the 

other side of the negative current collector opposite to the negative tab 6, which prevents the negative 

current collector from "extend[ing] towards the center of the battery" as required by the pending claim 

1 and supported by FIG. SC of the present application with highlights (reproduced below). 
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In view of the above, the Applicant respectfully submits that claim 1 and its dependent claims 

3 and 8 are not anticipated by Sugita. Because claim 11 recites the same claim feature required above, 

claims 11 and its dependent claims 13 and 18 are also not anticipated by Sugita. 

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

V. REJECTION OF CLAIMS 6 AND 16 UNDER 35 U.S.C. 103 AS BEING UNPATENTABLE 

OVER SUGITA, AND FURTHER IN VIEW OF PARK. 

VI. REJECTION OF CLAIMS 9-10 AND 19-20 UNDER 35 U.S.C. 103 AS BEING 

UNPATENTABLE OVER SUGITA, AND FURTHER IN VIEW OF KWAK. 

Claims 6, 9-10, 16 and 19-20 are ultimately dependent from claims 1 and 11, 

respectively. Park teaches a battery pack including a connection circuit board. But Park is 

silent about the structure and location of the conductive lead within the battery pack. Kwak 

"relates to an electrode assembly that prevents the separator from contracting due to heat that 
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is generated near the electrode tab during overcharging or over-discharging". ([0003]) Nor 

does Kwak cure the deficiency of Sugita or Park. For example, the second electrode tab 136 

as depicted in Kwak is not located within a recess formed in the second electrode coated 

portion 134. Rather, it is formed on the second electrode collector 132 directly. 

Therefore, claims 6, 9-10, 16 and 19-20 are further patentable over the cited 

references. 

REMARKS CONCERNING ALLOW ABLE SUBJECT MATTER 

VII. OBJECTION TO CLAIMS 2, 4, 5, 7, 12, 14, 15, AND 17 AS BEING DEPENDENT UPON A 

REJECTED BASE CLAIM, BUT WOULD BE ALLOWABLE IF REWRITTEN IN INDEPENDENT 

FORM, AND IF THE CORRESPONDING REJECTIONS UNDER STATUTORY AND NON­

STATUTORY DOUBLE PATENTING AND 35 U.S.C. 112(B) ARE OVERCOME. 

The Applicant thanks the Examiner for indicating that claims 2, 4, 5, 7, 12, 14, 15, 

and 17 would be allowable if rewritten in independent form. Because claims 2, 4, 5, 7, 12, 14, 

15, and 17 are dependent from claims 1 and 11, respectively, they are therefore further 

patentable for at least the same reasons above in connection with claims 1 and 11. 
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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. 

Date: November 5, 2024 

024607-02-5134-US 

Respectfully submitted, 

/Yalei Sun/ 

Yalei Sun 
MORGAN, LEWIS & BOCKIUS LLP 

1400 Page Mill Road 
Palo Alto, CA 94304 
Phone: (650) 843-7558 
E-mail: yalei.sun(qlmorganlewis.com 

57,765 
(Reg. No.) 
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Application/Control Number: 18/532,841 
Art Unit: 1725 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

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

inventor to file provisions of the AIA. 

Double Patenting 

Page 2 

A rejection based on double patenting of the "same invention" type finds its support in the 

language of 35 U.S.C. 101 which states that "whoever invents or discovers any new and useful process ... 

may obtain a patent therefor ... " (Emphasis added). Thus, the term "same invention," in this context, 

means an invention drawn to identical subject matter. See Millerv. Eagle Mfg. Co., 151 U.S. 186 (1894); 

In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Ockert, 245 F.2d 467, 114 USPQ330 

(CCPA 1957). 

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by canceling or 

amending the claims that are directed to the same invention so they are no longer coextensive in scope. 

The filing of a terminal disclaimer cannot overcome a double patenting rejection based upon 35 U.S.C. 

101. 

Claim 3 provisionally rejected under 35 U.S.C.101 as claiming the same invention as that 

of claim 3 of copending Application No. 18/532,838 (reference application). This is a provisional 

statute ry double patenting rejection since the claims directed to the same invention have not in fact been 

patented. 

The no nstatutory double patenting rejection is based on a judicially created doctrine grounded in 

public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 

extension of the "rig ht to exclude" granted by a patent and to prevent possible harassment by multiple 

assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not 

identical, but at least one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been obvious over, the 

reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 

Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 
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(Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937,214 USPO 761 (CCPA 1982); In re Vogel, 422 F.2d 

438, 164 US PO 619 (CCPA 1970); In re Thorington, 418 F .2d 528, 163 US PO 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may be used to 

overcome an actual or provisional rejection based on nonstatutory double patenting provided the 

reference application or patent either is shown to be commonly owned with the examined application, or 

claims an invention made as a result of activities undertaken within the scope of a joint research 

agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file 

provisions of the AIA as explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject 

to examination under the first inventor to file provisions of the AIA. A terminal disclaimer must be signed 

in compliance with 37 CFR 1.321 (b). 

The filing of a terminal disclaimer by itself is not a complete reply to a nonstatutory double 

patenting (NSDP) rejection. A complete reply requires that the terminal disclaimer be accompanied by a 

reply requesting reconsideration of the prior Office action. Even where the NS DP rejection is provisional 

the reply must be complete. See MPEP § 804, subsection I.B.1. For a reply to a non-final Office action, 

see 37 CFR 1.111 (a). For a reply to final Office action, see 37 CFR 1.113(c). A request for 

reconsideration while not provided for in 37 CFR 1 .113(c) may be filed after final for consideration. See 

MPEP §§ 706.07(e) and 714.13. 

The US PTO Internet website contains terminal disclaimer forms which may be used. Please visit 

www.uspto.gov/patenVpatents-forms. The actual filing date of the application in which the form is filed 

determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A 

web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal 

Disclaimer that meets all requirements is auto-processed and approved immediately upon submission. 

For more information about eTerminal Disclaimers, refer to www.uspto.gov/patents/apply/applying­

online/eterminal-disclaimer. 

Claim 1 provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claim 3 of copending Application No. 18/532,838 (reference application). 

Altha ugh the claims at issue are not identical, they are not patent ably distinct f ram each other because 

the reference claim contains all of the limitations of claim 1. 
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This is a provisional nonstatutory double patenting rejection because the patentably indistinct 

claims have not in fact been patented. 

Claim Rejections - 35 USC§ 112 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims 
particularly pointing out and distinctly claiming the subject matter which the inventor or a 
joint inventor regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

Claims 7 and 9 rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, 

as being indefinite for failing to particularly point out and distinctly claim the subject matter which the 

inventor or a joint inventor (or for applications subject to pre-AIA 35 U.S.C. 112, the applicant), regards as 

the invention. 

Claim 7 recites the limitation "the first insulating glue layer" in line 3. There is insufficient 

antecedent basis for this limitation in the claim. 

Claim 9 recites the limitation "another first insulating glue layer" in line 2. There is insufficient 

antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC§ 102 

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and 

103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis 

(i.e., changing from AIA to pre-A IA) for the rejection will not be considered a new ground of rejection if the 

prior art relied upon, and the rationale supporting the rejection, would be the same under either status. 

The f o II owing is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the basis for 

the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -
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Claims 1, 3, 8, 11, 13, 18 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by 

Sugita et al. (JP2014-225326 (see attached Machine Translation)). 

Considering Claims 1 and 11, Sugita discloses a lithium-ion battery (lithium ion battery [0016]), 

comprising: 

a positive electrode comprising a posttive current collector and a posttive electrode active material 

layer (positive electrode plate 1 having a positive electrode current collector (foil collector) with a positive 

electrode active material layer [0012, 0029, Figure 1]) containing lithium cobalt oxide (lithium cobalt oxide 

[0046]), the positive electrode active material layer is formed on the positive current collector (formed on 

both sides of foil collector [0012, 0029, Figure 1 ]), the positive electrode active material layer is provided 

with a first recess accommodating a positive lead (positive electrode lead collector 5 [0029, Figure 1] 

disposed in recess (exposed portion doesnl have active material, so the area is thinner and it's classified 

as a recess [Figures 5 and 11, 0017]) being coupled with the posttive current collector ([Figures 1, 5, 11, 

0029]); 

a negative electrode comprising a negative current collector and a negative electrode active 

material layer (negative electrode plate 2 having a negative electrode current collector (foil collector) with 

a negative active material layer [0012, 0029, Figure 1]) containing graphite or silicon ([0055, 0056]), the 

negative electrode active material layer is formed on the negative current collector (formed on foil [0029]), 

the negative electrode active material layer being provided with a second recess accommodating a 

negative lead (negative electrode lead collector 6 [0029, Figure 1] disposed in recess (exposed portion 

doesn't have active material, so the area is thinner and it's classified as a recess [Figures 2 and 12, 

0017]) being coupled with the negative current collector ([Figures 1, 2 and 12, 0029]); and the negative 

lead is dis posed on a surface of the negative current collector facing away f ram the center of the battery 

(lead is on end of wound surface that faces away from the center of the battery [Figures 1, 2 and 12]); 

and a portion of the negative current collector where the negative lead is disposed extends towards the 

center of the battery (thickness direction of current collector exposed portion extends towards 
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a separate rd is posed between the positive electrode and the negative electrode (separator 3 

interposed between [0067, Figure 11); and 

an electrolyte ([0069]). 

Considering Claims 3 and 13, Sugita discloses that the positive lead is disposed on a surface of 

the positive current collector facing a center of the battery (lead is on middle of wound surface that faces 

center of battery [Figures 1, 5 and 11 ); a portion of the positive current collector where the positive lead is 

dis posed extends away f ram the center of the battery (portion of current collector extends away from 

center in length of lead direction [Figure 11]). 

Considering Claims 8 and 18, Sugita discloses that a width of a portion of the positive lead in 

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

positive lead located on one side of the positive lead (width wider than remaining portions [Figures 5 and 

12]). 

Claim Rejections - 35 USC§ 103 

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and 

103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory basis 

(i.e., changing from AIA to pre-A IA) for the rejection will not be considered a new ground of rejection if the 

prior art relied upon, and the rationale supporting the rejection, would be the same under either status. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between 
the claimed invention and the prior art are such that the claimed invention as a whole 
would have been obvious before the effective filing date of the claimed invention to a 
person having ordinary skill in the art to which the claimed invention pertains. 
Patentability shall not be negated by the manner in which the invention was made. 

The factual inquiries for establishing a background for determining obviousness under 35 U.S.C. 

103 are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

0064



Application/Control Number: 18/532,841 
Art Unit: 1725 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 
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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. 

Claims 6 and 16 are rejected under 35 U.S.C. 103 as being unpatentable over Sugita et al. 

(JP2014-225326 (see attached Machine Translation)) and further in view of Park (PGPub 

2012/0052331 ). 

Considering Claims 6 and 16, Sugita discloses that the positive plate has a width of 58 mm and 

a length of 630 mm [0080]. However, Sugtta is silent to a first recess depth of 0.005 - 0.1 mm larger than 

a thickness of the positive lead, and the second recess has a depth of 0.005 - 0.1 mm larger than a 

thickness of the negative lead. 

Park discloses a battery pack comprising a conductive lead with a solder connection [Abstract]. 

For the conductive lead, the accompanying recess has a constant width and a depth that is set such that 

it does not extend beyond a bottom portion so that the solder inserted does not flow out [0084]. 

Therefore, optimizing the recess depth to accommodate the lead and inserted solder such that it does not 

flow out [0084] and coming up with a first recess depth of 0.005-0.1 mm larger than a thickness of the 

positive lead, and the second recess has a depth of 0.005 - 0.1 mm larger than a thickness of the 

negative lead in combination with the teachings of Sugita would have been obvious to a person of 

ordinary skill in the art. 

Claims 9-10 and 19-20 are rejected under 35 U.S.C. 103 as being unpatentable over Sugita 

et al. (JP2014-225326 (see attached Machine Translation)) and further in view of Kwak et al. 

(PGPub 2006/0051662). 

0065



Application/Control Number: 18/532,841 
Art Unit: 1725 

Considering Claims 9-10 and 19-20, Sugita is silent to insulating glue layers. 
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Kwak discloses an electrode assembly that is adapted to prevent the separator from contracting 

due to heat that is generated near the electrode tab during overcharging, over-discharging, or in the case 

of an internal short circuit [Abstract]. An insulation tape may be coupled with the separator in a position 

facing the first electrode plate uncoated portion corresponding to the position of the first electrode tab 

[0041]. The insulation tape is wider than the tab and has a length larger than a length of the second 

recess [Figures 3 and 4]. Such a configuration prevents the heat that is generated f ram the first electrode 

tab portion from being directly transferred to the separator [0041 ]. 

It would have been obvious to a person of ordinary skill in the art before the effective filing date of 

the claimed invention to combine the electrode assembly of Sugita with the insulation tape layers of Kwak 

in order to prevent heat that is generated from the first electrode tab portion from being directly 

transferred to the separator [0041], and thus prevent separator contraction [Abstract]. 

Allowable Subject Matter 

Claims 2, 4, 5, 7, 12, 14, 15, 17 objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limttations of the base claim and 

any intervening claims, and if the corresponding rejections under statutory and non-statutory double 

patenting and 35 U.S.C. 112(b) are overcome. 

The f o II owing is a statement of reasons for the indication of allowable subject matter: 

Considering Claims 2 and 12, Sugita discloses that a distance between a center of the first 

recess and one end of the positive electrode active material layer is¼ - ¾ of a length of the positive 

electrode active material (first recess tab 12 is located within range of 3/4L from innermost mixture end 

[0038, Figures 5 and 11 ]). However, when the tab and recess 6 reads on the claim to face away from the 

center of the battery [Figure 12], the center of the second recess cannot be within¼ - ¾ of a length of the 

positive electrode active material from one end as required by the claims [Figure 12]. 

Considering Claims 5 and 15, Sugita discloses that the positive plate has a width of 58 mm and 

a length of 630 mm [0080]. However, the length of the recesses correspond exactly to the width of the 
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positive electrode active material layer as it's an entire exposed reg ion [Figures 5, 11, 12], so there is no 

suggestion or motivation for the length to be 1 -100 mm less than the width as required by the claims. 

Considering Claims 7 and 17, the combined teachings of Sugita and Kwak are as applied in 

claim 9. Kwak discloses that the insulation tape is made large to prevent the heat that is generated from 

the first electrode tab portion from being directly transferred to the separator [0041, Figures 3 and 4]. 

There is no teaching or suggestion of the edge dimensions, nor of a length of a portion of the positive 

lead being less than a width of a remaining portion of the positive electrode active material from an edge 

of the first insulating glue layer covering the positive electrode active material layer to an edge of the 

positive electrode active material layer opposite to the first recess as required by the claims. Even when 

combined, portion of lead would be longer as length corresponds to most of the positive layer width as 

depicted [Figures 5 and 11]. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to CHRISTOPHER P DOMONE whose telephone number is (571)270-7582. The examiner 

can normally be reached M-F 8:00-4:30 PM. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

US PTO 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, 

Basia Ridley can be reached on (571 )272-1453. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be obtained from 

Patent Center. Unpublished application information in Patent Center is available to registered users. To 

file and manage patent submissions in Patent Center, visit: https ://patentcenter.uspto.gov. Visit 

https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and 

https ://www.uspto.gov/patents/docx for information about filing in DOCX format. For addttional questions, 

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance 
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f ram a US PTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/CHRISTOPHER P DOMONE/ 
Primary Patent Examiner 

Art Unit 1725 
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~ 0) • vJ -r: ® 0 • rill ~ rm ~ tJ, re1i * ? -c 1.,, 0 o ffl vi: , ,J, ~ n' --::> ~ ii -r: , x -t, 11.; ::r - w !lit n' re1i 

< , ~ I) .@ L, ft n'J. • jJ'. pJ f'jg ¾ = ~ • rill 0) rm ~ jJ'. i'i'b * ? l l.,' ,Q O * t.:: , fi lli 'f fi , • ilJ I ~ 
, 1 \ ,I 7· 1) "J F iJ - , C :m El ilJ .iji iJ: E 0) !fflUJJ ffl ■ ~ t G -c 0) :\Vi' L 1.,, rm ~ h~ jj Im L --::> --::> j;:, 0 

(0003] 

c 0) J: '3 ~ rm ~ v: it G -c , 1J 1- r) 1.,, ,, ~ :::,,, = * • l'i!:l f;: 1~ c& ~ tt 0 ?F- * • ~ s = ~ • mi 0) 

m ;it rm 3€ fJ\ m 3£ re fi b tt -c 1.,, 0 o ~F * ~ m • = ~ • ~ fa: • m $ (}) ~ ·11 1'ig 11:: to J: r1 ~ w tJ 11:: 50 
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(C # -::i T , J::. IJ * ~ ti: x. :z.. JI,, .:r: - ~ {!,i!; 1'f 9 o J::. -3 [C ti: -::i T ~ T ::13 IJ , J.l 1lt ~ re ~ :i: 9 o M 
It 'f, * ~ ti: 1b iJ) t ti: -::, l \,,' Q O • 1-1!! 0) J.l m- ti: ~ M t ri ' wrr ;t Ii' ' • W! iJ) 17'] fffH& M * t.:. fi ~ 
~-~IJ)~M-r~oo -~IJ)P'lfflffiMIJ)~1:1t>n~L~0)7!,fflJ.l~~J::.0 ■ l'l!!ta::13J::.U ■ 

ffiMIJ)~%~J::.IJ.ffiMP'l1:ITffitftffiO)ffiM~:i:t.::k•ft, ITffim~-~iJ)mM•ffi~ 
J::.o~M~~~LT ■ ~O)~~tt~~-~tl:00 
(0004] 

rWJ @'. It ::13 J::. U r% /:B 1J If) 11= 7J< ■ M i'it = YR ■ ~ 0) ~ ~ ti=. If) IPl 1: re :tt L T ii ~ ti: ~ lit t} fi P tl 
""[ \,,' Q 0 

(0005] 

,WrJ ;t /;L ~ gq: :st ~ 1 ;l:;" t.:. Lt 2 1: fL {i @J ~ • ffi M ~ • ~ ta le ~ @'. L t.:. ;II= 71< • M- Jit -= YR • 10 
W! [C ::131,,, T, IT ffi • • tt: 0) • • tt: ft t±:100 :5:t [C :ti 1P1 9 0 J::. -3 [C ft ffi If) ffi • {,i,; ft t±:100 5:J" ~ 1 Jl'rl 
J.,/. _C % PX 9 Q L. t iJ'i m ~ ~ n l v, Q O ~ fC IT ffi •• {,i,; m t±:1 ffl 5:J" ::j3 J::. u :tt IP} °g Q Jll ffi •• {,i,; 
:n l:B fill :5:t n' -m §I ~ • • m 0) m n mJ ms re ~ PX ~ n -r 1,,, o 1:/if PX ri , n fill J.l tm re J::. o • rt!l ifi ~ iJ) 

00 $ fC :ti L T 1'f ffl '!ti=. i'.l' r'a/J 1,,' t 5zt « G tl T 1,,' o o 

.ffitl¥1J)fi71,m•~~~GtlkITffi::13J::.Uftffi••tt::nt±:I00:5:t~*~•ML, ffiMgoC 
t -r , ■ ~rt m 0) ,J\ ~ tJ: :Ilt ~ l<>J ± If) ffi M 0) tc fl> , ■ ~If) fa lfl: tJ: r.i ~ J:: ~ ~ in lllrJ 9 o t ~ x 
G tl -r 1,,, o o 

(0006] 

~ llf :st~ 3 -r Ii, IT ffi • • tt: 0) fflrJ ~ fffHc IT ffi €i :tirJ Ii~~ 1!J L ti: 1,,, 8 t±:l 4i:t ii$ :5:t ~%PX l-
, 't° /J) • /:B :Ilf: ii fill 7J' fC IT ffi 1) - F ~ ~ ~ * ~ PX 9 Q L. t ;/J'> m ~ ~ tl l \,, \ Q o 

( 5'f; 1T tz t,f,j :st ~ ] 
(~llf:st~] 
(0007] 

(~llf:stfil: 1] ~Im-¥ 0 8 - 1 5 3 5 4 2 ~0ffl 

(~g1f:st~ 2] ~Im-¥ 0 9 - 1 8 0 7 6 I ~0ffl 

(~l;f:SZ:~3] ~lm-¥0 9-3 0 6 4 7 0~0ffl 
(§ESjJIJ),l'l~] 
( §€ aJJ iJ, M tR L J::. -3 t 9 o al ~ J 
(0008] 

20 

ili if If) 11= 71< • M i't -= YR • r-1!! If) r% ,g IHt • r¥IJ t±:1 --JJ f Uc ff -::i t , • 11:tt If) P'l fill ffi M iJ, :i: t, k i:$} 30 

ft iJ) m M • ffi t, tm * L -r ::13 IJ , J:: ic 0) :tt m iJ) Jj. T ti -t- ½' re :tt ,r;t T ~ ti: i,, o 

(0009] 

11 §I ~ • ffi M 7<r • tili ta fC ~ '?a L tc ;II= 7k •MR = YR ■ ~ fC ::13 1,,, -r , n ~ If) J.l ~ iJ, • W! ta If) 
71-ffl~~~-::ik.ft, -~t6~~%Lk0)~~, •ffim~~tJ~~vlJ, •ffiWIJ)fi7f.Jl'rl 
ffllj iJ) IT ffi t ~ ffi 0) m M 7J' ± t.:: -\0 9 t,' 0 ~ G [C 71, ffl 7J' G iJ) fu J] 7J' :/Jo p Q L. t c' ' • ffi m iJ) 71, 
Jl'rl ffllj 7J' G 17'] fill re IP} 7J' -::, l m M 7J' )l[li YR ± t.:: Q O L iJ) • ft ' ~ 8f X ~ 1 ' 2 -r m ~ ~ n l \,,' Q 

J::.5~, •ffiMO)ITffilJ)• ■ tt:8/:Bfill½'tM1PJ90ftffiO)• ■ tt:Bt±:lfill:5:t~71-Jl'rlfill•~% 

mt ~ tl T 1,,, o tjj} €i, .:. If) Ji. Jl'rl ffl @J If) :I1t ~ ffi • f* lliJ ± 0) !@J'li If) If -5 iJ, P'l ffl If) IT ffi €i .ti'rJ t ~ ffi 
ft tiiJ [<11 ± iJ) m Mic J::. 1J 't m:: 1n n" ,1\ ~ \,,\ t.:. ®, • ~ 1¥J rem M • w iJ, 1: t.:: o t ~ x G no O L 
iJ, L tJ: iJ, G , 71- Jl'rl ffl 1.llrJ T 4i:t ii ffi • tt: lliJ ± 0) ffi M iJ, ± t.:: tc • i!i 1: 't , • 1i m If) P'l ml ffl ffllJ If) m 40 ~-~•m, ~~-~L-t-~:r:-~~Ltt,'ok~, ITffi, ftffi~tl~tl~:I!t•··~~ 
mc-rmMmffiO)~~mM•ffi~ffino. ~*IJP'IJl'rlffl ■ ~G••tt:~me,--cmMam~ 

~~5~~~mM•w~1:t.::0. ~O)t~nmifill ■ -r/J)mmJ::.1Jt,tt®l¥J*~ti:mmt~ 

x G tl o W 1i tlf P'l ffl 1: _tl_:_ t.:: tc ffi M 00 ?Ji ic. ::13 t,' T , ffi • f* ~ ~ t.:: T ffi M • ffi iJ' ~ ~ L , ml AA 
IY-J [C * ~ ;lj: ~ M iJ'i ± I: Q k. ~ ' • tili 0) ~ ~ {1 7,r lit {~ 9 Q L. t iJ, ii L l,' L. t iJ, 5:J" iJ, -::, t.:. 0 

(0010] 

% llf :st ~ 3 c: Ii IT ffi • W tt: ~ fflrJ ~ fflHc * nx: L tc IT ti €i :tirJ II 7<r ~ 1ti l- ti: t,' 8 t±:1 :I1t ii $ 5:J" IC 

iEffi 1) - F 7<rli~**flx: L tc •• ;t 'ft1'm .!:: i" o i.:..!::Tt±:11J ~'till) 1P1 J:: ~ ~ -::i Ti,, 0 o L 
iJ' L ti: iJ' G , -lz 1 ~ v - >< 7<t * L --C :tt IP1 9 0 IT ti • W {,i,; t ft :f<,_i ffi W {,i,; /C. ::13 t,' t iE ffi ffi • {,i,; If) 

ffllj ~ W tc. % 11X ~ tl tc li /:B :I1t ~ ffl ½' ic. M L T ~ ffi ~ • {,i,; If) li t±:1 :I1t ~ ffl :5:t iJ'i M 1P1 L tc t1' m 1: Ii 50 
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(4) 

7J: < ' p;J $ m ~ 7J: ~ 0) ~ ij'o '11 0) [P1 ..l ~ ~ G m JHa: JUH fr ti: I.,) 0 

(~Jm~M-~9 0 fi:660)-'f~:¾] 
(0011] 

t iJ, PJ tit 7J: 11: 7J< C M fi = ::).: C ii!Hr m {,fl; 9 0 r.. t t;: 35 0 o 

(0012] 

JP 2014-225326 A 2014.12.4 

* ft SJ] 0) 11: 7J< ffi M fi = ::).: C illi fa: , .i.E ffi ffi C {;$: ..l 0) f,lu Im f;: .i.E ffi 12:i !I'm ii Ii '/J' ~ ;@' ~ tl tr. lE ffi 
fitftffiffi ■ ~..lO)f,luffi~ftffim!lw&li~~;@'~tlkftffifitO)M~t,~~-~~ftLT 

-$ @I * tr. ta: ff{ Ii c tr. c • m t , c • m 0) v, -r n tJ• - 1i 0) ffi 0) um1 ~ ~ ti: 9 • l'tf1 m t , c l'tf1 ffi 
tc 't,J L, T MH:i f;$: ~ ft L, T M D <t 0 flli 1i ffi 0) ~lffi ~ ~ ti: <t M D ti h• G ti: IJ , M ll.2 M D fi I.: m ~ 10 
~ tl td-i W tc :.td v, T , M !2 M D W t;:_ :ff€ ~ ~ tl tr. ffi fi fa: • ffi ffi l'!¥ 0) fi Ji. Jl'U {!IJJ 1: 1 Jl'U .LY. _t 0) ~ 

~ t.: t> tr. '":) --c m !fo/.J 11t JI h' ~ • ~ n --r r;: • • f* 7J' 1ue c tr. m 1 0) a i±1 • • f* $ t . ~ G re m 
!fo/.JR ■ ~m@~tt.-f~SC~~Bf±ILkffi20)8f±ISC~$t~ ■~. M~ffilO)Bf±lffi 
-~w~~ffilO)ffi ■ ~-J'~~~Gtt.. M~ffi20)ftf±lffi ■ ~w~~ffi20)$ ■ ~7V~ 

it G tt. T :J'5 IJ , M ll.2 ffi 1 0) ffi C ~ -J' t M ll.2 ffi 2 0) ffi ffi ~ :1 '/J' ffi ffi l'!¥ Ji. 1: m ~ ~ tl T v• 0 t 
v• -5 t 0) 1: 35 0 o 

(0013] 

* ft Sjj 0) 11: 7-K ffi 1W fi = ::).: C rili ~ ffl v, 0 r.. t [;: J:: '":) T • n ~ 0) Ji. $ J's !I'm fc. J:: 0 m i'tf1 ffi "' 0) 

/it 1J TJ' 11□ b 0 i:. t 1: C ffi m tc r-1 $ m ii'Hl' 1..: t.:: T t . ffi 1 0) B f±I ffi C {;$: $ -r tj\ ~ 7J: ~ true J:: 
0 r-1 w m ~ n' ft g:_ <t 0 t "11 1ijq;: • • ffi m IAl aB 1;: g:_ t: 0 m n • mt ~ m 2 0) a r±1 • • f~ $ J:: 1J 20 

m 1 0) m f±I • • ~ $ "' ½' rm 1: ~ 0 tr. 66 • i% -&: :m • i% f±l 1J ft L tr. • l'tl1 t;: :.td v, T t ~ ii'o ·11 0) i% 
t,' ffi rili ~ m {I:!; 9 0 r.. t IJ, 1: ~ 0 o 

( ft Sjj 0) WI JI= ] 
(0014] * ft Sjj [C J:: ti. [;f , ~ '/it ~ [C ffi: rlli iAJ 1: iAJ $ m n 7J' 1..: t:: tr.J:$;} -€r 1: t i% I.,' ~ ii'o '11 ~ lit {* 9 0 C. 

t iJ, PJ tit 7J: 11: 11< ■ M R = ::).: ■ illi ~ m {,fl; <t 0 r.. t iJ, 1: ~ 0 a ~ G f;:: 11: 7J< ■ ~, ii = ::).: ■ J'tf1 0) rr!/J 

'ii .!Ht · rr!/J f±l 1J ft 0) :fsHf-r :¥: ffi 7J' ,m lu ti ~ -€r re. :f<H • T t . * ft Sj] 0) ffl !rt ~ ffl 1.,' 0 i:. t 1: , rr!/J 

'ii m . rr!/J f±l 1J • rr!/J ~ ii'o 7J: 11: * = M fi = * = tlli ~ m t,i!; 9 0 L t h"- 1: ~ 0 0 

(0015] 

* ft Sj] 0) ffi tJ!. 7J: ~ ffl ~ m f,j 0) ffi 3-K 0) f!fil lffi [C. !2 ~ 9 0 i} , * ft SJ] fa: , ffl l1X :J'5 J:: tf li;J 'ii 0) W 30 

1H-C lffl L , * ft Sj] 0) flli 0) § i'l"J :.td J:: tf ~ ffl t f.tt fr • ~ Im ~ mt -€r L tr. 1;,1. r 0) ~ WB tJ: Wttlj] [C. J:: IJ 
~ G tz: J:: < J!l1 M ~ tl 0 1: 35 6 '-5 o 

( ~ ]m 0) ffi1 ~ 7J: IDl SJ] ] 

(0016] 

(~l]*ft000)-~~0)%@0)~~~0T7b4~YCJ'tf10)-~~~Im~ 
(~2]*ft000)-~~0)%@0).i.Effifi~ffeL~fflA•OO~ 
(~3]*ft000)~0)~~0)%@0).i.Effifi~ffeLkffiA•Im~ 
(~4]*ffl~O)~O)~~O)~ffiO).i.Effifi~ffeL~fflA~00~ 
(~5]*ft000)~0)~~0)%@0).i.Effifi~ffeLkffiA·00~ 
(~6]*ft~O)~O)~~O)~ffiO).i.Effifi~ffeLkffiA~00~ 
(~7]*ft000)~0)~~0)%@0).i.Effifi~ffeLkffiA·Im~ 
(~S]*ftOOO)~O)~~O)~ffiO).i.Effifi~ffeLkffiA•OO~ 
(~9]*ffl~O)~O)~~O)~ffiO).i.Effifi~ffeLkffiA•Im~ 
(~l0]*fflMO)~O)~~O)~@O).i.Effifi~ffeLkffiA~Im~ 
(~1 l]*fflMO)~O)~~O)~ffiO).i.Effifi~ffeLkffiA•OO~ 
(~12]*fflM0)-~~0)%fflO)ftffifi~ffeLkffiA~Im~ 
(~13]*ftMO)~O)~~O)~ffiO)ftffifi~~LkfflA•OO~ 
( ft SJ] ~ ~ ~ <t 0 tr. 66 0) % !~] 

(0017] 

40 

* ft s}'] ta: • .r.E ffi ~ • w J: 0) jj!jj 1m ic. .r.E ffi m !fo/.J Jr Ii h~ ID m ~ n tc. .r.E ffi t& t a fii • • 1* J: 0) w 50 
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oo~a•~~--~~-~nt.:affifitO)~~~,~~-'.)l~*LTffi@*k~MBLt.:C 
ffi M t , ■ ffi M 0) i.' 9 n iJ' - JJ 0) ffi 0) l1//H'- ~ tJ: 9 ■ l'l!! ill t , ■ l'l!! ill t MHi {,$: ~ * L T !1 D 
9 G fih ]J ffi 0) li//tr ~ ~ iJ: 9 !1 D fi t.J, G iJ: 0 ~~ *. 1W. = Yx m l'l!! fZ:: 00 9 G O IN !2 !1 D 1i t m M 
Lkffiti~, ■ ffillfO)finmi•~lml~LOJ~c~bk~tm~--~-•cn9~-­
U:~ ■ !±!Lt.:ffil0) ■ !±1••1twt, M~ffilOJB/±l• ■ U:W~~ffilOJ• ■ '.>'7~~~ 

G:h, M~tt □ ti~mMc:hkffiti~~cG~m~--~--c:h9~--U:~ ■ !±lLk 
ffi20J ■ !±l- ■ U:WtM~ffi20)8!±:l• ■ U:W~~ffl20)••'.>'7~~~GnT~9, ffl 
1 0) •• '.>' '1' t ffi 2 0) •• '.>' / t.J, • ffi Mn "(:' m M C :h l p G 0 

(0018] 

iliJ '@= OJ 9'1- W fl ~ tc: J:: 9 , ■ l'l!! ill ""'- 0) JZ 1J t.J, ti□ b 0 i:. t 1: , ■ ffi tl'Hc: IAJ W m M t.J, :i=. C tc. t 10 
~ , ■ ffi $ 0) fi :9'1- ml {l!U tz:: ~ it G :h tc. ffl 1 0) ■ !±I. ■ {,$: W t t1 ri'iJ 9 0 ffi 1i t OJ Fell ""f ,J, ~ tJ: ti 
truz:: J:: G p;j w m M iJ' J£ :i=. T G O L. 0) t ~ ffl 1 0) • !±I •• {,$: w t ffi 2 0) • /±1 •• {,$: w t k:J: ffi 
10Jffi ■ '.97"tffi20)ffi ■ '.>'7"t1: ■ amn~m•~nTi.•0k~. ■ ffimOJn~•~p;j 

wmM~:i=.CkW--@r, ··•IAJW~J£:!tT0 ■ ffl~ffl20)8/±lffi ■ U:WJ::OffllO)ffi ■ '.9 

'1'~J::affi20J• ■ '.>''1'~*LtffiIOJ ■ !±lffi ■ U:W""'-• ■ 1tt~~~ftffi90Ct~""f 
~G. ~~t, ■ ffi$0Jr;J$""f~G~1AJWmM~J£:i=.LkW--@r1:t. -tOJOOffi""'-OJffimU: 
~ B C t OJ m M ■ mt ~ ,J, c < 9 0 C t iJ, ~ ~ 0 C t fZ:: J:: fJ , ~ m' Cf€ ~ 1.r: :jJ1J lli'J 9 0 C t iJ, Pf 
1l~tiJ:Go -15- ffi 1 OJffiC'.97'tffi20).C'.>'7'0)iJ:PB1/tOJCt!QOJ±§--@r, Cffi$1AJJ'tl3 
1:mM~~:i=.C0 ■ ffl~••1t~BCtffilO) ■ !±\- ■ U:$0)p;JfflmM~~mth00 ~~ 
t • ■ ffi $ 0) ~ G fZ:: IAJ $ ~ IAJ $ m M t.J, Cf€ ± L tc:ij} --@;- ~ fi , -t 0) @ ffi ""f 0) ffi M ■ ffi 0) ffi n :i6 20 

~~J::0fim''fB~~@JD90Ct~~ftttJ:0W--@r~:i=.CTLi3o 
(0019] 

ffi20J ■ /±l- ■ U:$~M@JJJri'iJ~I~~LO)~c~~LttJ::l.'L, &~ffiOJ- ■ U:$ 
t • !±I L t l., \ l t J:: l., \ 0 C 0) tj --@;- • ffl 1 0) • !±I •• {,$: $ ~ :i=. G t.: :/lUn 0) {!£ l., \ m M (C: ha ;t T 
' f,!f m 0) ,j, C tr: p;] w m M 00 pJj- ~. ffi. p;j fC: 71' ~ L l ~ it 0 L. t iJ, ~ ~ 0 0 

(0020] 
m10J ■ 1±1• ■ 1tfflOJffffigO)-ffltL<~~w~m~••~••cn~~••1t~• 

!±I Lt t J:: i.,, 0 fi :9'1-ml. !±I •• U: ms~± CG m M iU1E ;lf: ,j, ~ < 9 G L. t iJ, "(:' ~ G 0 

(0021] 

11 D ti tc: m M ~ tl tdi ;J:& tc: ~ i., t • ffi 1 OJ B !±I ffi ■ {,$: $ t ffi 2 OJ & !±I • ■ f,$: $ t Ii ~IJ tc: 30 

, M @J 7J fAJ fZ:: 1 ml lj L OJ ~ c T:' m ~ m B iJ, ~ • c h ~ fZ:: Jt ffllj ffi • t L < fi jjjjj ffllj ffi fZ:: ffi ■ 1* 
fJ, ■ !±I L t.: ffi 3 0) ■ !±1 ffi ■ U: $ ~ ~ L T v, T t J:: l.' a C 0) W --@;- t • ffi 1 0) B lli • ■ {,$: $ 1: 
0) ti m 0) ,j, C tr: ~lH~ fZ:: ha ;t t' mm 0) ,j, ~ v' p;j w m M mi ffi ;lf:. ffi $ p;j fZ:: ft~ LT~ it G L. 

t iJ, ~ ~ 0 o 

(0022] 
■ 1-1±! ill tc: m M c :h tc. ffi ;J:& tc: t.n, t , fi n ~ B !±I ffi ■ f* $ i tc. ti IAJ $ ■ lli ffi ■ f* W tc: t1 ri'iJ 

9 G -t OJ. m U: $ 5T fJ, B !±I Lt i.,, t t J:: i.,,. r. OJ tJ iL t.B: m 0) ,J, ~ tJ: IAJ $ m' Mt tJ: 0 tc. ~ 
, J:: fJ ~ ~ ·11 ~ Pi {:\R T 0 i:. t iJ, ~ ~ 0 o 

(0023] 
■ r-1±! ill tc: t& M c n tc ffi ti tc: ~ i.' t , ■ ffi $ 0) ft IAJ mJ ffl1J t ft :9'1- ml iJW OJ v' 9 h iJ, - JJ tc: • ■ 40 

U: fJ, ■ !±I L t ~ 9 , ffi • U: fJ, 8 !±I L tc 00 pfi t ■ l'l!! ill iJ, ffi ■ ~ '1' 1.r: * L T m M L T l., 0 t J:: 
l_,' O ii p;j Jal iJ(iJ t ft 9'1- ml iJ(iJ 0) jjjjj ]J iJ' G •• '.)I / iJ~ ffi 7-1±! iIHC: m ®f; L l l_, \ G w --@;- (;:j: , m M IF.f f;: ts 

~0p;Jm]g0)!±1:;/J•ffl~. ffi ■ ~7"t ■ l'l!!ffi~DCTfi:9'1-~ ■ 0JBlli~~""'-C:ftffl90C 

t iJ~ ~ ~ 0 i:. t fJ, G c G /Z:: J:: i.' a 

(0024] 
• rih ill tz:: t& M ~ n tc ffi ti ~z:: ~ i.' t , ffl !J'o/1 jil II iJ' • :W c n T i.' 0 ffi ffi ulffl $ OJ rp :'R: $ tz:: • ■ 

U:~ ■ !±!Lt~fJ. ••1t~B!±!Lkmimt ■ l'l!!ill~--'.>'/1.r:*Ltt&M90M~tt 

(0025] 

0080
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f,$:$~H~. ~tl~tl~--~70)·•~1:~M'"tGCtc". ~WmM~O)mM•w~• 
•f,$:t~~~~~'"t0Ctc", .r.Effim!fo/JRO)RM~~~'"t0.@0)flmRM~t111m<t0C 
t /Fi'iJ ti~ t 7'J: 0 o • tff!. f:Eb':i~ .iE ffi .fR ti: ~ M ~ tl L v' 0 ij} '8- , .iE ffi .fR kUii ~ ml ffllj t L, < ti ffi t& 
•fflO)r:p*ffl~ ■ m••~mm~~~- ~cmmt ■ tff!.ffi~mM<t0fflPXt'"t0t. ■ tff!. 
ffi ~ :ii t.:: td:a M • w 0) 5t w :lJ, 1: ~ G 0) 1: ~ G f,: J::. v' o 

(0026] 

7'J:$. •tff!.ffi~OOx~5~*-~7~~bO)J::.~7'J:ffiMttM~GmPX~ti • .i.Effit&$J::. 
rJ ~ ffi ti 0) c:' t, G t t • ~ S"J t,: m M ~ ti T v, t.;i:; v, 1P 71'< • M R = :Ix ■ tff!. 0) ti k c" t , * R ajj 
O)ff~S"Jfflffl~fflv'Gi:.tc", U~L;IJ;('.'0)~$fl!fo/J~~~Lk~WmM~J::.0WmRM 
~ t1lJ $11 L , ~ ~ ·Ii 0) ~ v' • tff!. ~ ti {,ft '"t 0 c t TJ' 7: ~ 0 o 10 

(0027] 

W. r , * R ~A 0) ~ nfii 0) Af it~ tc $ ~t 0 1P- 71'< • fW • = :Ix • tff!. tc --:::> v' T , AA * :lJ~ ~ t lffi ~ 7'J: P3 
f.li~Uf-7b~~ ✓ -~O)~@~-ffll,;IJ;~Gm~<t0~. *R~~- ~rO)~JJfiiJB ■~ 

~N '.iE c tl 0 <t 0) c" ti 7'J: v' o 

(0028] 

(0029] 

~ 1 ti: i'5 v' T P3 f.li ~ 1) f- 7 b ~ ,t- :;.; • ~ ti , 7 JJ.; ~ :::. 7 b ffi S • {;$. ti: .iE ffi '8- J"ilJ :lJ~ ~ ~ ~ 
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1 2 ci , 7 Jv ~ =- r:; J:.. tJ: e iJ, G m ~ ~ n 0 • 

(0053] 

ftffiti2~. ftffiffi•#tftffim~••t~-ao. 
(0054] 

*~~m•-r:~ftffi •• #O)~c!~~~:.td~o~~O)~ffi~m~GhG~. W~CTJ~OO 
IC fili it G :h l ~ J:: t, o O ft ffi m ~ •• Ii , ft ffi m ~m 11l ~ ,3 ff L, , c! G ~d'is W ;Ill] , ~.;Ill], ~ 

frli m tJ: e ~ -a fl L -c -t J:: i,, o 

(0055] 

ft ffi i% ~ 1!t ~c:: ti , 11= * • iw 1!t -= ':fx. • rt!! 0) 5t ff -r: m" m c! n G t, OJ ~ ff m c:" ~ 0 o ~ f;,t,: fl3 ic:: 
LL ER ~ ti ~ ' 1) =f- 7 b. t 1'r ~ {l: AJ ti~ ;lj; 71: ~ ' Ii~ {tis~ ' ~ 1t 1'r to/] ' 1) =r 7 L. ~ Ii ' 1'r 
iii: tJ: e iJ~ -s o o 

(0056] 

40 

50 
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wt # M fl re tL x ~ ,w. ;ifL A ~ ,w. iifL , \ - r n - * Y tJ: ::::.· tJ, JS 0 o 

(0057] 
1) cf- '7 L t i';- 1E: {I:: "aJ 11~ tJ: :rr; * f;:: t:l: , A I , S i , Z n , G e , C d , S n , T i , P b 

tJ: E fJ'I JS 0 a i:. .:h G (JJ g:i 1: 'b , S i .:f.5 J:: rJ S n fJ'I /ff i L, Ii• o Ii * {t i'r !f'o/3 f;:: t;J: , 5:t S i O x 

( 0 < X < 2 ) 1: '!&. ~ n 0 Ii * D {I:: !f'o/3 tJ: C 7J' JS G O m {t 13" !f'o/3 f;:: Cl: ' s n O tJ: [:_' 0) ~ D {t !f'o/3 

tJ, JS 0 o % 1fi: f;:: t;J: , L i - A 1 % 1fi: tJ: [.' (fJ 1) -=f- 7 L. % 1fi: , N i - S i % 1fi: , T i - S i % 
1E: tJ: c 0) 1) cf- 7 b 7<t -a -fi L, tJ: v • i'r 1E: tJ: .::' tJ, JS 0 o 

(0058] 

ftffifflto/JR~181<r¥n1:*k.~28~-17<tffl~i'rb~T~fflt~0" 
*s • grJ ic ci , :;J{ u 7 ,y 1t 1::: =- u ::; :,; , r 1_7 u ,v D -=c / 'Z - 1<r a- u 7. =f v :,; -;r !I y .:c :,; :f L. 1 o 

( B M - 5 0 0 B ) , 7. -=J- v Y '7 !I Y ::r. Y :::f b. ( B M - 4 0 0 B ) , :;J{ 1) 7 7 1) JV D tJ: [:_' 
tJ'I JS 0 0 

(0059] 
wmm~~, iEffiffl~R-~-a*.tl0W ■ R1Jt~tt(JJ~~fflt~0" 

(0060] 
~ ;fi1i giJ cc ta: , h ,v * -t- v ;1- =f ,v -t.:: ,v o - 7. , ;,t; 1J .:c =f v y ;;f" -t- v r , ~ ·Ii :;:f{ 1J y '7 1J o 

.::. t- 1) Jv :5 L. tJ: c tJ, JS 0 0 ~ ·Ii ;f, 1) 7 '7 ') o .::. t- 1) Jv :J b. f;:: f;J: , ~ 8b :& B M - 7 2 0 H ( 

B -$: -ff ;;f" Y ( ~ ) ~ ) tJ: c tJ, -Jb 0 " 
(0061] 
*a. *U , W ■ *IJ t5 J:: "Cf~ ti; *IJ (JJ r~ :IJO :It f;J: , jJ_ ffi t5 J:: "Cf JF 7J< ■ ~, 1/i = YF., m itl1 0) rut ltt f;:: /;t;; 1..:: 20 

t~11'.~tR1:~0a 
(0062] 

ft ffi ffi ■ ft t L, t ta: , 1JIJ ;t tif 7. T Y v 7-- iff , =. 'Y 1r Jv , ffi tJ: c 0) 1E: ~ ts , '.@' tL i* tJ: c tJ, 
ffl v • G .:h 0 o a ffi ffi m ft (JJ 1¥ ~ ta: , ~ f;:: mui:: ~ .:h tJ: v • tJ, , 1 ~ 5 0 0 µ m tJ, /ff * L < , 5 
~ 2 0 µ m 7J' J:: I) ~ * L v' o ffi ■ f* (JJ 1¥ ~ ~ _t !2. fe lffi t 9 0 i:. t f;:: J:: I) , ffi t:& 0) 5!ll &'. ~ f!;j! 
fl L -::> -:J ff :It {I:: 9 0 C t tJ, T! ~ 0 o 

(0063] 
ftffiffl~R ■~, kt.:'t~, ftffift~7.50-~ft ■ •m~'!&.OO~-~L, ~ ■ L, ff 

J1f 9 0 L. t f;:: J:: I) % AX C' ~ 0 Q a ffi % RiJ A 7 1) - t;J: ' tc t ;'t t:C ft ffi riHm • ' ~ ~ glj_ w 
• 1iIJ ' il1l ;fi1i WJ tJ: C 7<t -fi ffl: m ~ * k. ta: * f;:: m ~, * k. ta: 51 ff!{ ~ ~ 0 C t f;:: J:: I) wit! 1fM T! ~ 0 0 l:f 30 

ffl: m ~ f;:: C;l: ' N M p tJ: C ~ {l m 1: ~ 0 0 

(0064] 
* tc , ft ffi i'i!i !f'o/3 R tJS: , 1) cf- 7 b t ft 1E: {I:: "aJ 11~ tJ: :rr; * , fl * it ft !f'o/3 , m {I:: ft to/J tJ: c T! JS 0 

tj} ft Ci , 'A lEJ it tc J:: I) ft ffi i'i!i 'to/1 f/f ■ ~ ~ ~ L T 'b J:: \i • o 'A f§ rt ,c fi , {I:: * 'A lEf nx; :Et $ ( C 
v o ) , ~ ~ * w rt , A , , •y !I 1) ✓ 3/ rt tJ: E tJ, JS 0 0 

(0065] 

affi• ■ ~OJffi~(JJ@ffi~*••$~rut~jJ_ffil)-r••~6.:f.5J::rJ•m!l--J'1B~m 

mL~l)-::i~0ct~J::l)ftffit:&Z~~§~.:h0a 
(0066] 

ft ffi ffi • ft tc % @t ~ n 0 ft ffi u - i-:· ffi • f* B :to J:: rJ ffi • !I -;r 1 B Ci , =- •y 1r Jv , =- 'Y 1r 40 

~i'rifi:, ft, =-o/1T~T!M ■ Gk.MtJ:E~G%nx;~n0. 
(0067] 

c n i; iE a ffi ti c iE ffi ti 1 , a • t& 2 ) ~ , -t.:: , ~ v - !I 3 ~ * L -r iE • 1J - r • ~ i* 5 
t ft ffi I) - r - ■ {* 6 'h~ ~ h fDJ 7J' G .E[°:'( IJ tf:l ~ .:h 0 J:: -5 fi: :Ji @J '9 0 c. t [;:: J:: IJ , -$: ~ ij}j 0) ~ 

ffi !¥ 4 'h~ ffl nx; ~ .:h 0 a C (T) -Jb t m tlh t6 7 fi: --1 !c ~ ffi $ 4 ~ tlf! A L , ft ffi 1) - F S m f* 6 t 
Sm!l716~mnt1re7lTJ-fiaW~mmc-rm~~~-~900 
(0068] 

-t.! 1, v - !J 3 t LT C;l:, j( ~ ;IJ: ,f ;t Y ~ ~ ~ ~ ~ i;j, ffi JI: (JJ ~ tilx ~ 5j ~ t , ~~'Ii t ~ 
~ P- fj ;t td'lk ~ fL ti !ffi: , l'ffi 1ii , :-f l'ffi 1ii ;IJ: c 'h~ ffl v' G .tL 0 a -t! 1, v - !I 0) ft f!f t L T la: , /7~ 
;'t tf ' :;j{ 1) 7 0 ~ V ✓ ' ;f; 1) ::r. T V ✓ tJ: E 0) ;f, 1) ;t V 7 -1 ✓ tJ'I it 7"- 'Ii fi: if .:h ' 7J' -::i 1/ -\7 'Y 50 
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}- IJ' 7 :;.; fflUf Pk ~ L T v' 0 tr. 'ti) , jF 7J< ~ 1W ~ = ~ ~ ti!! 0) ~ ~ 'Ii 0) ill. ,1,'a tJ, G fir * L v' o -c 1 , 

v - !J 0) !¥ ~ ii , ~ !iI9: a/,J /;: 1 0 ~ 3 0 0 µ m T: .i5 0 7J' , 4 0 µ m ti. r t 9 0 i:. t 7J' ~ * L 
v' o * tr. , 1 5 ~ 3 0 µ m 0) f[1 lffi t 9 0 0) tJ~ J:: IJ tit * L < , ~ G f;: tit * L v ' -c 1 , v - !J !¥ 
~ 0) f[1 lffl ti 1 0 ~ 2 5 µ m c' .i5 0 o ~ G re: ~ §, fL 7 ,r lv L kl: , 1 ffl O'J tt ~ 1J' G tJ: 0 ¥ Ji lffi 
c' .i5 -::i --C f.i J:: < , 1 ffl * tr. t± 2 ffl l-J, 1: 0) tt ~ D' G 7J: 0 ti ir }li * tr. ti §, Ii Ii! c' .i5 -::i T 1t.i J:: v' 
o * tr. , -c 1, v - !J 0) ~ fL .$ ii , 3 0 ~ 7 0 % 0) fr_1 lffi c' 15 0 i:. t 7J' fir * L v' o i:. i:. c' ~ tL 
.$ t ii , -c 1, v - 9 t,t.: ffi re: r5 'ti) 0 fL $ 0) {,$: ffi lt 1c? ~ 9 o -c 1 , v - 9 0) ~ tL .$ 0) J:: IJ izr * L, 

v' i!1i1 lffl ti , 3 5 ~ 6 0 % c' .i5 0 o 

(0069] 

r~ ~* 1F * ffi tw fl:i OF * ffi tw ~ ) tL 1F * m w; i:: ffi tw fl:i c wrr x i:c 1J =r "J L ti[ ) 1cr m m "E 10 

-l± 0 i: t tc: J:: IJ ti G tt -o " * tr. , 'l ;J; ~ ?F 7J< ffi ~¥ 1!i fi , ?F 7J< ffi ~¥ 1!i t , i: 0) ?F 7J< ffi ~¥ 1!i tJ, 
f* ~ 'E n '° r'.1i 5.t ~ tt ~ t ~ ~ u 1t., 0) T .i5 0 0 2: 0) r'.1i 5.t ~ tt ~ t L -r ii , wrr ;t i:c f- 1J 7 ,y 

1t I:'.: :::. u =f' :;.; , if 1J 7 7 rJ o :::. 1-- 1J ;J; , f- 1J ::i:. =r v :;.; :t =1=- -tj- -1' F , ;f 1J ±g ft l::::' :::. ,v , f- 1J 
7 1-_; 1J v - t- , if 1J I:'.: :::. u =;- :;.; 7 ,v :t 5 -1 F "" :t- v 7 ,v :t o 7" o e v :;.; ¥J, tJ, fir l7i h: {.le m "E 
ti 0 a 

(0070] 

ffi 1W f!i ~ m m 9 G ?F * m Im; t L, l fi ' ~ w 0) ?F * m Im; ~ ~ ffl 9 6 L t 7J' Pf ~g c' Jij 0 0 L 

0) jF * m ~ 0) fl m i± ~ re: ~N IE'. ~ tt 7J: V' 7)~ ' ¥1J ;t tf ' ffl ~ 1M: M I. A T J]; ' j/J{ ~ 1M: MI. A T J]; 

, ffl ~:k -JJ ;t,, ;f :;.; I® I 7. T lv tJ: c:..' 1J' ffl v' G tt 0 a ffl ~ 1M: M I 7. T Jv t L T ti , 1' o e v :;.; -JJ 
- ,t; .t- - }- ( P C ) , I "f- v :;.; -JJ - ,t; ;'t, - }- ( E C ) tr.. 2 tJ, $ V:f G tt 0 o ~ ~ 1M: M .I. 7. T 20 

;J; t L, --C ti , 1/ x. =f- ;J; -JJ - ;f ;'t, - }- ( D E C ) , x. =f- lv -J. =f- ;J; -JJ - ;f * - }- ( E M C ) , 
Y -J. "f- ;J; h - ;f .:t - }- ( D M C ) tr.. 2 tJ, $ t:f G tt 0 o ffl ~ h Jv ;f :;.; M x. A T Jv t L, T ti , 
y - 7' 7 D 5 'J r ✓ ( G B L ) ' y - /\ VD 5 'J r ✓ ( G V L ) 7J: 2 7J' ~ i:f G tt GO ?F * 
j'g ~ii, 1 111c? ¥ aiR 1: ffl v' --C t J:: < , 2 ,fi L-J, l: 1c? *ff JJ- ir tHt T ffl v' T t J:: v' o 

(0071] 

?F * m ~ re: mm~ -l± G ffi 1W ii re: ti' f7IJ ;t t:f L i C I O 4 ' L i B F 4 ' L i p F 6 ' L 
iAIC1 4 , LiSbF 6 , LiSCN, LiCF 3 S0 3 , LiCF 3 CO 2 , Li 

A s F 6 , L i B 1 0 C I 1 0 , {If f& Hi~ /ffi #k h Jj; ;f :;,, it 1) 'T 7 L , L i C I , L i B r , 

L i I ' 1-_; D D ;f 7 .1/ I) 'r "J b. ' * t) M ti[ n ' .-{ ~ r' ti[ n .iJ: 2 ~ ffl V) G L t 7J' c' ~ G O * 
7 ~ m M t L- --c ti , I:'.: 7. c 1 , 2 - .r< :;.; -e' :;.; y1 :t v - 1-- c 2 - ) - o , o · ) * 7 M 1J "f- 30 

t';JL, l:'.:7. c2, 3--t7!JvYY:tv-t- c2-) -o, o·) ;t.t';JM 1J"f-t)L, l:'.:;z 

( 2 , 2 ' - I:'.: 7 :r. :::. ;]; Y :t v - }- ( 2 - ) - 0 , 0 ' ) ;t. r';l M l) =f- r';l L , !:::'.' A ( 5 - 7 

Jj; :t o - 2 - :t v - }- - 1 - .r< .1/ ii' .1/ 7. Jj; * .1/ M - 0 , 0 ' ) * r';l M 1) =f- r';l L '!!J, 7)\ $ t:f G 
tt 0 a -1 ~ i--:· m m t c --c ti , I:'.: 7. 1-- 1J 7 ,v :t o -;. 1-< :;,, ;z ,v * :;,, M -1 ~ F 1J =r 0 L c c c F 

3 s O 2 ) 2 N L i ) ' }- l) 7 J]; :t D :I 9 ✓ A J]; * y M / T 7 J]; _:{- D / !J. .1/ A J]; * ✓ M ,( 
~ F 1) 'r 9 b. ( L i N ( C F 3 S O 2 ) ( C 4 F 9 S O 2 ) ) , I:'.: A « :;,, !J. 7 JJ; :t D .:r.. !J. 
✓ A ;I,, ;j; .1/ i!n!: .-{ .:2. F !J =f- ry L ( ( C 2 F 5 s O 2 ) 2 N L i ) ~ 7J' * ~:f G n 0 0 ffi m 11{ ti 
, 1 :fi~J:l!J!l!c:fflv'T 't J: <, 2 :fill-.:.1._l~~JIJ:,.&b-l±T fflv'l'.' 1t.i J:: v'a 
(0072] 

* tr. ?F 71< ffi fW ~ tc: ti, ~ tm trIJ t c -r ~ ffi -1 -r: 5.t Mf L, -r 1J =f- 0 L -1' :t :;,, fi ¥ff. ·Ii 0) ~ v' M' lffi 40 

~ Jr; $; l, , ft "lb. ~ WJ $ 1c? !e1J < 9 ~ i: t D' 'E ~ 6 tt ~ 1ct" 'a' A, 1: v) T '& J:: v' a i: (J) J:: '? 7J: Ji ~ 
.:'<f: ~ -:J im bo trIJ t L --C ti , fylj ;t t;f , I:'.: :::. v .1/ fJ - ;I{ i, - }- ( V C ) , 4 - j, =f- Jv I::' :::. v :;,, fJ 
- ,t; .:t - }- , 4 , 5 - 1/ -J. =f- lv I:'.: :::. v :;.; h - .;f .:t - }- , 4 - .:r.. =f- ;J; I::' :::. v .1/ -JJ - .;f ;'t, - }­

, 4 , 5 - Y :c =f- Jj; I::' :::. v .1/ h - ;f ::t - }- , 4 - 7" D e Jj; I:'.: :::. v .1/ h - .;f ;'t, - r , 4 , 5 
- Y 7" D e Jj; I:'.: :::. v .1/ h - ;f ::t - }- , 4 - 7 1. :::. ;]; !:::'.' :::. v :;.; t:J - .;f ;'t, - r , 4 , 5 - Y 7 
1. :::. ;I,, I:'.: :::. v .1/ h - ;f ;'t, - }- , I:'.: :::. ;J; I =f- v .1/ h - .;f i, - }- ( V E C ) , Y 1:::· ::-.. ;J; .I. =f- v 
.1/ jJ - ;fit- - }- ~ tJ"'i * t:f G ti 0 0 L ti G fi ¥ 3!R 1: ffl v' L 1t J:: < ' 2 • l-.). _t /,? m # ir b -l± L 
ffl v' --C f.i J: v' o i: tt G 0) ') !, c' f± , I:'.: :::. v :;.; h - ;f ;'t, - }- , I:'.: :::. Jv I. =f- v .1/ h - .;f * - }­
, ~J::ay1e:::.~:c1'-vY-JJ-.;f::t-t-J:1JtJ:0D~GM~tt~~~<tf.i1B~izr*L-
i.,) 0 ~ ~ ' _t /le {r. 11- !lttH± ' -t 0) * * ~ ~ 0) - w 7)~ 7 'Y * ~ r T: uii ffi ~ tL l V) l 1t., J:: V) 0 ffi 50 
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m • J) 11c * m w re tt 9 0 m m :m: ia:: , o . 5 ~ 2 't ,1,, / L rJ) fr! IHI 17'] t 9 o c t n' ~ * G 1,,, 0 

(0073] 
~ i; te , 11c * • tw ri re ta:: , 51!1 n • llif re 5J' m L, --r • m 1: re tili ~ 12 m nJt L, , • m.i 12 ~ m ·11: 11:: 

9 G ~ m J) « ✓ -t{ ✓ 1m i# tt: i,t a' fl ~ -ti- l 't., J:. l_.,' 0 ]~fil'tc « ✓ -t?' ✓ lm i§: {;$: t L, l f;,j: ' 7 I. ;:_ J[,, 

~ :t5 J:. u M tc 7 I. =- 11,, ~ re ~ m 9 0 ffl :tk 11:: if !lw ~ t.t ii 9 0 't., rJ) -JJ, w: * L 1,,, o M tc ~ t.k ft ii 
!Jw ~ t L, T ta:: , 7 I =.. Iv ~ , ffl t.k .:r: - T ;[,, ~ , ffl t.k ::r:. 7-.. T ;[,, ~ , V 7 D 7 ;[,, * ;[,, ~ , 7 I 

/ * 1/ ~ ;/J; C 7J' flt * L, V' 0 .r,( ✓ -e' ✓ ~ ¥J {,$: J) ,!'!. {;$: WIJ t L, l fj: ' 1/ 7 D .,..__ * 1/ J[,, « ✓ -e' ✓ ' 
I:: 7 .r. ;: ;t,, , -:J 7 .r. =.. ;[,, .I. - T ;[,, ;/J; E -JJ, ~ tf i; ti. 0 o c ti. i; fa:: l!i J!lr T! ffl v • T t J:. < , 2 fl 
.LJ, J:: 1.t ~.§. JJ if :b -ti- --C ffl v' t 't.> J:. v' a tr. ti L,, « Y -t! Y ~ ¥1 f,$: rJ) a' fl ii L:L :Jlc 7J< n-1 W ~ f,$: J) 

1 o f* fl % .LJ, T c' JS 0 c t -!J, flt ;J:; t., 1,,, o 10 

(0074] 
J;!__J::([)~012HT•i't!lm7J)RO$J:.~~~ml,krrffirJ-Fffi•tt:5~M □ ti80)~ 

Ji ~ 7 -1' 11,, 9 - 9 te m m ~ n • m ~ re m m ~ n --r v, 0 o m 1 rJ) • • 9 'J' 1 1 tv J:: rJ m 2 J) 

• • 1t 7' 1 2 -JJ, iE m rJ - F • • tt: 5 t ~ @J ip!IJ "'-1 :1J 1AJ re ~ ~ m ~ n T 1,,, 0 f;l,} ii ta: , m 1 0) • 

-m: 7 '1' 1 1 t ffi 2 (J) ffi -m: 9 -J' 1 2 t.t rnf ffi , 1t., L, < f;J: ~ Ji 1W 7 -1' 7[,, 9 - 9 te n-1 :ti€ i"" 0 a ffi 1 
J) ffi -m: :9' 7' I I t ffi 2 0) ffi C 7 7' I 2 -JJ, rr ffi 1) - F ffi ffi {;$: 5 t ~ @J $Ill~ 7J IAJ fe ~ ~ L, T v' 
0-if~, •ffim4~-i't!l$7~-AgowJ~, ffiI(J)ffi.9-J'l Itffi2(J)ffi.~7'1 
2 12 mm L z • m ~ te mm L z ts < o • m.i re 1 0) r,m J1Hm -JJ, i; :Jf, * • ~~ mz 12 a A -t 0 o • i't!l 
$7J)R~~~~-~Ati.T~~%nlt~ntt □ ti8t.t•i't!l$7~~-L,, fflffi!WO)fl7-..~ 
•1 t- 1 o c ~ ft L --r • m.i re 1 0) mi IHI ~ -JJ• t., rh --r it □ 9 0 c t re J:. ~ , * JE sJJ 0) :Jf, * • m Jt 20 

-= 1x • HI! n" m m ~ n o o 

(0075] 
iJ: ts , 1: Jill L tr. 0) ta: m @J ru • m m ~ a" ts F9 m :@ 0) :JF * • m Jet -= 1x • i't!l 0) ff; n :to J:. r1 « ~ 

~ Jrljj te -:J v• t ~ SJl Lt v• 0 -JJ,, .:e- n fe ~!Ui: ~ n "f, * JE SJl 0) :Jf, 7./< m ~~Ji-= Yx • i't!l ta::, ~ fl 
mn([)-=fx•i't!l~~3-to. M~m•~~, ffi@J:@•mmt.t3uft!:@•i't!l, ffi@J:@•mm 
~ ;/JO EE nx % L tr. ,Im -'f ~:R. ffi tl'H? a' U ft!:@. r·tfL ffi Ii:@. ffi M ~ 7 ~ _";/', - r 7 -1' 7[,, b 1W /\ 'Y 

'-7 re mz @ L tr. 7 ~ -t-. - t- 7 -1' ,1,, L. • m.i , fl Ii :@ • m m 1? a- u ft! :@ • i't!l iJ: E -!J, JS 0 o .:. n i; 
~ fl ffi; 1~ 0) JF 7-K • /W f!i -= '..fX. • tili fe :t5 v • --C 't.> , _t ~ l7'J '.§'. t "'11i fe ;$: ~ SJ=! 0) 'J}] ~ f.t ti§ ffl 9 0 ;:_ 
t "/J' 1: ~ 0 o 

( ~ 1.{(!j fJ[J] 30 

(0076] 
J;I__ T ' * ~ Sjj 0) ~ 1.((!j WIJ ~ a$ ~ fe im Sjj 9 G 7J' ' * ~ Sjj f;I: L. ti. G J) ~ 1.((!j Wtlte ~H IE ~ n ;/J; 1,' 0 

(0077] 
;$: ~ Sjj 0) JF 7k • Nil f!i -= fl( • iili 0) '§:. ~ 'ii t.t ~ {tlli 9 o tr. rh , .LJ. T 0) "'¥- /lijj c' , rr ffi ~ , ~ ffi ~ 

, 11c * • tw ri , rs f.u ru 11c * • m • = ::p;: • i't!l 12 ft @l t., , ~ ftffi t., tr. o 

(0078] 
C~lJfliWIJ 1) 
( 1) iEffi~O){'f,~ 

_j_E ffi fR Ca:: .LJ. T rJ) J:: -3 fe L, l ft @l L, tr. 0 l O 0 ~ m $ 0) ::I , ,; J[,, r ~ 1) T ? b :fB * _j_E ffi $ • 
ffi fz:: , i§: C t;rJ t L, T 3 _m_ m I'm 0) 7 -t 'T v Y -J' 7 'Y 7 t , N - J.- 'T J[,, 1:'..' o 1) F Y ( N M P ) 40 

(1) n; tirJ te ~ :w tirJ t L, t 4 ~ m $ (J) M 1) 7 •y ft I:: ;: 1) T Y ( P V D F ) ~ n; ~Ip L, tr. n; Hi t t.t 
i.al if L , iE ffi i'r t;rJ 1.t 3 U ----Z - 7-.. r 1? fi tr. a ;:_ rJ) ----Z - 7-.. r 1? , ffi • {* t tJ: 0 ~ ~ 1 5 µ m 0) 

7~~=-?Lffi(J)~ffi~~ffil,, ~--, J±fill,--C~JJ.~172µmtl,kc 
-m:ffim(l)•~~WO)~ffi~, •mm~R1R*O)*~c'7~~=?Lffi••tt:~ ■ ffi90 

J:.~~ffllrJ)Sffiffi.~$211.tmnxLka 
(0079] 
;J;;tr.iEm~•••~•mm(l)fi17'J~fflt&~~$t.t~~$~ffl(J)~@~7~~=-?bffi 

--~~■ iliLkffi20)8iliffi•tt:W221?%nltGko 
(0080] 
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H01 M50/538,536,593,5 
95,59.cpc. AND glue 
NEAR (layer OR 
coating) WITH (groove 
OR recess OR 
recessed OR 
depression) 

H01 M50/538,536,593,5 
95,59.cpc. AND glue 
WITH insulat$8 WITH 
(groove OR recess OR 
recessed OR 
depression) 

(Ningde NEAR 
Amperex) AND 
glue.elm. WITH 
insulat$8.clm. WITH 
(groove OR recess OR 
recessed OR 
depression).clm. 

(Tao NEAR Tao).in. 
AND glue.elm. WITH 
insulat$8.clm. WITH 
(groove OR recess OR 
recessed OR 
depression).clm. 

(Ming NEAR liang 
NEAR Mo).in. AND 
glue.elm. WITH 
insulat$8.clm. WITH 
(groove OR recess OR 
recessed OR 

DBs 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 
FIT (AU, AP, AT, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

Default Plurals 
Operator 
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OR ON 

OR ON 
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depression).clm. 

(Ningde NEAR 
Amperex) AND 
glue.elm. WITH 
insulat$8.clm. WITH 
(groove OR recess OR 
recessed OR 
depression).clm. 

(Ningde NEAR 
Amperex) AND 
battery.elm. AND 
(groove OR recess OR 
recessed OR 
depression).clm. AND 
lead.elm. AND 
fac$9.clm. WITH 
away.elm. 

(Ningde NEAR 
Amperex) AND 
battery.elm. AND 
(groove OR recess OR 
recessed OR 
depression).clm. AND 
lead.elm. 
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(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
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EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
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J P-2011134685-A OR 
KR-20230165235-
A).did. 

H01 M50/538,536,593,5 
95,59.cpc. AND (groove 
OR recess OR 
recessed OR 
depression OR 
exposed) WITH lead 
SAM E2 fac$9 NEAR 
away SAME2 fac$9 
N EAR2(toward OR 
center) 

H01 M50/538,536,593,5 
95,59.cpc. AND (groove 
OR recess OR 
recessed OR 
depression OR 
exposed) WITH lead 

H01 M50/538,536,593,5 
95,59.cpc. AND lead 
WITH depth WITH 
recess 

("9246162" 
"20190386294" 
"20210070630") .pn. 

("20220371911" 
"20190385294").pn. 

("20220371911" 
"20190386294").pn. 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/07/26 
09:18 PM 

2024/07/26 
09:19 PM 

2024/07/29 
03:42 PM 

2024/07/29 
09:15 PM 

2024/07/29 
10:01 PM 

2024/07/29 
10:01 PM 
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L19 2 

L20 1 

L21 84 

L22 4 

L23 1 

L24 41 

08/01/2024 01 :30:32 PM 
Workspace: 17746755 

("20140120417" 
"20060051662") .pn. 

("20120052331 "). pn. 

H01 M50/538,536,593,5 
95,59.cpc. AND 
insulation NEAR (tape 
OR glue) WITH (recess 
OR recessed OR depth 
OR exposed) 

H01 M50/538,536,593,5 
95,59.cpc. AND 
insulation NEAR (tape 
OR glue) WITH (recess 
OR recessed OR depth 
OR exposed) WITH 
width 

18/532841 

(Artificial Intelligence) 
More like doc: 
US-20240113324-A1 
Text: 
(US-20240113323-A1 
OR US-10541441-B2 
OR US-11923498-B2 
OR US-20180366775-
A1 OR US-
20150207111-A1 OR 
US-20220278360-A 1 
OR US-20210384548-
A1 OR CN-112582583-
A OR JP-2014045001-
A OR CN-114583288-A 
OR JP-2019169652-A 
OR JP-2019145723-A 
OR KR-101489993-B1 
OR WO-2017113999-
A1 OR CN-110429328-

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 
FIT (AP, AT, AU, BE, 
BG, BR, BY, CA, CH, 
CN, CS, CU, CZ, DD, 
DE, DK, EA, EE, EP, 
ES, Fl, FR, GB, HR, 
HU, ID, IE, IL, IS, IT, 
JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2024/07/31 
01 :48 PM 

2024/07/31 
03:59 PM 

2024/08/01 
09:53 AM 

2024/08/01 
09:53 AM 

2024/08/01 
11 :53 AM 

2024/08/01 
11 :53 AM 
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B OR WO-2023082181-
A1 OR US-
20100285370-A1 OR 
CN-115380411-A OR 
J P-2011134685-A OR 
KR-20230165235-
A).did. 

L25 8 (Tao NEAR Tao).in. (US-PGPUB; USPAT) 
AND glue.elm. WITH 
insulat$8.clm. WITH 
(groove OR recess OR 
recessed OR 
depression).clm. 

L26 7 (Ming NEAR liang (US-PGPUB; USPAT) 
NEAR Mo).in. AND 
glue.elm. WITH 
insulat$8.clm. WITH 
(groove OR recess OR 
recessed OR 
depression).clm. 

L27 8 (Ningde NEAR (US-PGPUB; USPAT) 
Amperex) AND 
glue.elm. WITH 
insulat$8.clm. WITH 
(groove OR recess OR 
recessed OR 
depression).clm. 

PE2E SEARCH - Search History (Interference) 

Ref# Hi1s 
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$earch Query DBs 

(lithium OR Li).clm. (US-PGPUB; USPAT) 
NEAR2 (battery OR 
cell).clm. AND glue.elm. 
WITH insulat$8.clm. 
WITH (groove OR 
recess OR recessed 
OR depression).clm. 
AND layer.elm. 

OR ON 

OR ON 

OR ON 

Default Plurals 
Pperator 
OR ON 

ON 2024/08/01 
01 :30 PM 

ON 2024/08/01 
01 :30 PM 
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~ mu ~ 80 .-:::. ;J cpJfu ~ ;c'.,: , fi~ ~ :fzH<J i)JJ ±= 1:J< ~ ?th~ 
L() 

f2 ;r, :& 't 1AJ ~.fiJY* , :i± 1~ur ~- ITT rnuK I4'i m: ITT riiJ s,t tl M:i 0 . 
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1. ·····l~=lx~fih~,t:,; ,r1Jtt: 
m -t&ff, 1:!Ltt: 
m · jfjfiE 14: ; ~J & 
ffi -M~ff, i5til'.trfifritin -~11rt1iITT:RtiTI: 
.m ·tlzJ'f: 
jj_;rt1, 

1/2 ~ 

fifrJiffi ·tlzff1ELtt: 
m-m~~~[_ll]ffl,~$79Millffi-*m~#£Lmoojgm:ifm-•Jt.~~Millffi 

t1rI=r, iMHfifiit.m· ·t1rff:t11x:~[1_f]t:111, rfiitm- -tilt~ ~ttrRitiTI- -~~frt 1*; 
kl,· ·HZ f.L lch n '" .j. i:;1- ,_p. /;-A• ±TI, f.L Lr- '}- i:;r· ,_p. kk ±U H' rlh- ,., .• n n f--'r 'h •+, I. c, £L •.rt i:;r· ,_p. />-A· 
517, -1;,xn ~[Is;: ... , 0t ·· nl ~rn . vxn ~Jllli 1 ~m · 1;.x LJ-~X..1':t-1-=-1 'li"l S'J .lL/.t~(, · ,u nl ~rn . 

~#~~Nh~filW¥Mitffl·~~~~[ll]ffl~~~,illMitffl•~ff~~Nh~~~M 
it ffi · tfi 1:rt1t ~Mm 1¥J rfi it~ ~:r, a~ rtr it m -* ilrt f* 0 

2. ~~tZlLl~::RlF!ITitITT.::::.{JzE§.tlliE§.~, Jttef1iE1± T .~rt: 
tf3=t&Jt, 1:lJt: 
_m.:=.*ifiE1i: ~.:J.R 
m-= M~ Jt , 1& :1. tE fifiit m = * ilrE 1~~ s{J ::& mi' ; 
:f;fL::: tlz 1f ; 
it1j:1 _,.,....., ' 

fifrit m =~ff 11 tt = 

m=t:&£l=q1x: ~[ll]t$, ~t1J3fifiit.m =t&1r, jmttfifritin = t11rt11x: ~ [ll]tfl, rfiitm=t1z£l=4!. 
;tttfifi:if .m =*1m 1*; 

m = tlJttivc n '1.fr Tfifrit¾L:::tJif~tft~ [1..r].teii Q{J 1Dmgi 0 

3 . ~ ~ tx :fU ~ :f 2 fo)f j£ B{J .:=. i'.IZ E§. 1lli El.! Z , At4' 1iE ft f , fo)f it tff · t& ff 79 rfH& t& ff , fi}f j£ 

ffi -~11rE1i7'JrFlt&*¥frE1*, fifrj£ffi · Ml#T'JrFlt&Ml#, f:ifritm ·t&El= jg PFlt&t~lcl:, rfritffi · 
m~~~Mffljg~**~~~Mffl,Mitffi·~Jt~njg~mmJt~n: 

foffitffi.::::.tJJt jg WH&tftJt, fifrJitB= ~~}m 1*79f5JH&JlU1rE 1*, fiffitm.::::.M~Jt jg l~HIM~Jt, 
mJtm=m~jg~mm~.mJtm=m~~W[ll]ffljg~~~~~W[ll]ffl,mJtm=m1t~ 
n jgl~t:Jxt:JxJtrr~ no 

11. HH/i# ,r.x :fiJ ~ :R 3 fifr Ji s~ = rX El.! 1m E§. ~ . * tt 1iE a J· . fiff it= 1:,5( El.! tm i:g ~ 79 tH~ j:t El.! 

5. :tttl'MtiZ:fLl~~it3fifri1B1 =1x i:g ~lliE§.~, jtt;Jf:W:a T, 
m·fifrJt.m ·t&Jttf:f'.tElnJ 'p)Tj£tft ·t&JtAAn B{J'KN79fifrj£ffi ·t&1rt1t~[ll].t!tf:Jt1'!1 

O. 9~1.21{,;-; 

illfflWffi-~#~Jth~,fifr~~-m~~n~~Jt~M~ffi-~~~~[_ll]ffl~NITT 
o. 2~~0. 8fTT" 

6. tRmtx:fU~>R3fa/rj£Ef{J .:=. ,xEI.! ;1lli,Eg ~, jj,;t;Jf:fiE{E ·f, p}rj£.:=.1Jzl'f!.1IE,l'f!. ~H:t&: 
m · ffl t~ ~~ w , fir T rfi J£ m _:_ t& :r=r t11x: ?& [_ll] ti : ~.:J. R 
m ~ tfirf WHW ' {tr ·J· f1)Tj£ ffi ·. ~~ Jt ' Ji rm xt fifij£ m · tli El~ t!'lz: ~ M TW 0 

1. tRmtx:¥U~:R6fifiits1 =rxft:!iiihE:g~, Jtt;Jf:{iEa·r, 

2 
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fiJ?i£ fl! tJHJk Jt ~ tf : 
~W~M~~.~&~MJ£~ffi~Jt.M3£~W~M~~~MIB~ffiffin~~~fflffl 

Xt-l!¾Ji 1£fiJri£~Bt&:lJfrE fiM 1m~; 
MJ£=~~~~~~M*~-~~~m.~--f-MIB~ffi~~M~" 
8. m1mt.:zlU~*7 w1·iin1=1x~1m~,t:, Jtti1iE1± T, J5Jr:r£*~rgrtRY'.w ,J5Jrj**=rfi 

~~m~&Miiffi=~~~m~~OO~~~*" 
Y. ttHffiWz:liJ~5Jt6fiJritrrJ =1.x~itgEtJ.;2,;, JtttN{±-f-, 
fiJ?IB~JJ tIH~ Jt-8t;§: l3JJ t&Jlllcxt11r1 fm, J5Ji:r£ l3JJ t&~xt WI gp;~;; &llJ5JrIB~JJ t~Bj .Jt, J5J?IBl3JJ t~ 

~~~$~M:r£~~~~~~MMffi~W~trMIBl3JJm~~~m~; 
J5Jj·;r£-----. ;3c Eh itti.Eh ;r,; '§J;!;· ffi llJJ ffitt~ w, 11 -f- J5Jdf l~J tij11jcxt11r1 x~ o 

l O. ttHRHX%Ll**9Br:r£8{J =,xEtJ.ill!.EtJ.;2,:, Jti#{iE:{£--f-, Ffr3£~~tflt¥H5i:ffi ,pi)rif~=tfi 
~~w~&MIBffi~ffi~~w~~OOffi~~ffi" 
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tt#@t~ 
rooo1J 2fs:'Ji.rJfl 1it.&=1x~1fu@fl~, JtJOt &~frfi=<X11!¥ik11! ;t:,~ o 

;,tt::.-52.-l:±-,I,>. 
19 ;fl.1.)(/l'-

1/11 ~ 

[0002] fill~ -=fit iili (.3/9=,.x f~jfuj'r'J~frp) {£ it f F J;k ,f\ 1f.r,0Fflr)J1f, ~Jf.2:~11.~, fj\)(:ttl;J;Jlit 
Ll Ji 1~~t ~~lJ.i±1t:iJ1r r-11 nt 1i!Z mo ~Jfi;g ;N fffEf 11 & ~f'tj@IPJ tr 5f;ft & 1tr ~Ht, x11r11urJ -=r it 
~ilii'r'11f ffl ~Itt~t, f3L;.'&i !!t Ll &1:j"C r& 2fs:1JHB f !E i*:i n{J ~ * o 

[0003] § HUB ffN>tUmtt {£tl2Jt J:-.3f t9: 11ritW11, ~•iHIF+J:-¥-tl1£[ll]ff1/ pg , J)jm ;ll:;.¥HR::3t~t;t 
HS' Ji(]{] § (]{] , {l! JJil ~* ¥:9: ~ r: Z JB 5t iu rn :5!11 \/. O{J }!~ Yt i-8 ½ti&: 1& ;fO 1'.'f\ t:Z: ~ r~ ·&: 1& ~ JJil (]{] , 13: ® 

i9:~ □tii~ r&2fi:&r m r1i m 2: i'EiJt~J~, SJYx:tHi+tit ~mot±, r& * rt t~i®_;; :Jt £L 1£tuJt J~ 
83 i.k)'tih'tit:H ((/ 11r1t®Jirft!Elt¥{£itl?fl&i}Jfffit~ 'JI 'RffJ ;ct#,~~ fLfllGt)H~ 'mr&i~11IJ t®:lil~lfl 
ffl~~t%r&tt$~~.~~~~~~w~~*~~~~~Jt~1&r&Ffl~~~t¥«~~~ 
~~~~'Ji.1:pgffi~~¥~*~P~~~±~~.m~tt**~tt«~~*~~~~~* 
~JJ ll.c£.$1).$1j~~M /~;nM: '1'tmf i3:#}i.k'.'.,~f~.1Jo~ ,2,;JW-JJrM. Tm ~=H&~t.;. Wi rn'.IYJ i~ X 0 

£aJ:Jpg.?g 
[ 0004] :'&: T w :tl.: =t1 * * # 1:E Fl{J j'ci] 1W ' * 'Ji. f]fj n1-1 § n1-1 {f T JR: 13¾ ~ ;¥~ = {J( ~ 1ili ft'. ;2,; ' 1t f3t {E 

m~=&ffl~ffl~~~•~m~~~Mll.=~it~it~'fi.~pgmffi,m~=&it~it~~ 
,-'-, A,tf•~ L.t, 
'tC±. _Lfh:. o 

[ooosJ 2fs:'R. r!f:J n½ :J:J ~ § ~J {£ Ttlf3¾~ frfi = i'X ~ ?tk ~ ;t:~mr&JTi ~ tft, Jtfft ~ 1J,= <X ft'. ~m 
FE ;c',: 2f£ t~ fft .ill/ * tJE o{J 14(,f,TT , ~ %i' 1 J% IY'l b ffl 2: fEiJ , rii 1~ = ,Jc FE ~'lli FE ;t; 11''11: F fft ;zjs.: , tt:1£! jl~j' ft,lj 

1&~=&~~fg~~~;~~ffi~±tl~o 
r 0006 J 79 T ~ J:!il L ~ i==i o{J , 11: m ~ 1f oo , * 'R. nJJ rffd~ T ~ trfi = ,JZ 11! 1th Ffl ;t: , :rt "EL t2i pi:l tu tu 
Jt ' pl:J tJl tJl I+ ' pf] t& t& Jt ' p}J tJl t& 4 D] R rM ·r&; fll 0 

[0007] l'H-HJ. -HI. i-L,=;--i +:r. I 'H +v =· ~t:c: n.- , , 1 l t 11□ +11 H"'" µ. 'rt.~ I· 11□ Ht,,a; :,±; 1-,k ·; +· ---rc-) 1;,xv.xn 1:3,i:i:' ·1tz:!tK'iJ1LV+": lc::A .'X '11•1tzn~n, tx.li1'.l: )11f1.x:;,i;;;;,:,1LY-J>IT;J.-c<UlJ o 

[ooosJ ~JJt:&t:&ftBt~: WJ:t&*im14': D]&llfJt1U~Jt, bi:H {£pJ-l1ifR1JfE1*f:!'J*® o 

[0009] rl¼ ~ flM i5tli rill t&t-IzJt lU PJ-ltl2tl2 Jtz.fu] 0 

[ oo 1 o J PB t& ti Jt % I'& :ff : PEl t:& tJfI+ YX !fJ: f 1r1 ;f@ , !iHf!J .3/9 PB ti fR im 1* ill JiHruu 7'J PB t:& Rl Jt , PB tbz 
ffl~~~rffi~ffi~~~Mffl~*~~~r~mm1+~WMffl~~~m*~w. 
r oo 11 J ~JJ t& t& Jt * .JJx: :M = ,~ ti ti 1+ wx: z;. 1[11 +VM , TE£ 1m 79 pJJ t:& * m 1* Tm HrJ f~u )') WJ tR n~ Jt , ~JJ tu 
-:q:~ffr~mmTT~WMfflpg*Ffl~ttr~fflfflTT~~Mffl~~~ffl~~Uo 
[0012] pBt&t& Jt:i.f%r&tf: f>Bt&t:&Jtt~WifrJt U , fil T pEJ t-&t-&J+rj'\l.0)-[llJ tJ!1in{J {~ut~Ji BJ~ f5B 
t&tRJt C 

[ oo 13 J ~JJ t:& t:& Jt :i.f Mr& 1f : ~ tl1 tR Jt ti tJJ [!fJ1; u , 1.\1. r pfl t& t& :q: YX ~ 11r1 tll1I 1111ru1J t* 11. ~- 5? pJJ 
titlkJt 0 

roo14J 7f':'fi.FJfl n{J H _fuf ~:z *Por = 
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[0015] {£:@1Jii:-4-('R_L1jj [f,J =t}(ffl itl!.ft!i ;t~ 41, PB t&t&J+tf'x:~rrBtltl1+tf'x:~flJjf1lJ, 13)1 t&t&I+ 
4~tt-r IVJt:1Hlfl+45( tt-11r1 t:W?. ;ff ~11-ti\ifi 7 =1x ffl ithffl ;t;IJ''11IE ,;_ ~: & , m:f pl:l t:&t:&Jttl tJJtlf/1: □ *~ 
ttldtj; rl:l t:& t:& TTtfx ~ WI fj1ff:/1£ ;tf; mt Mfg~ lb.rt i½l) '.5t!'r0 * it ft l::Jf mt st/ C£ w,1' [8J s~- pj] t:&t:&JHl 
m~Q~#~*~1VJmm1+~~MfflA%~M~~m~$*~~~~tmmtoo~~.~~ 
~~~=~rfl~ffl~'&~~m~.M~«~~~~~~~&OO~~m~=~ffl~ffl~OO~ 
±tUJ~c 

~1100i5t.a~ 
[0016] Wl 1-'-1-.+'L'cf]R 'I - '-f,, LU' i LU -H-¥l,J4 ci-';'ff-11-;;:: '·±II l,l:-J:!.- - "''-Wl 

Q - l':14'-JX. ;fj H,J - //1. 1 1:'i 1fil 1 1:'i't.• tt~Ji:./J.X,.':E ;r~rJLl:1'1~r-! 1r0~ ,12, d:J 0 

[0011J 0027'J:zjs:'&r~J Btl ----.11::itlifultl;C:;AfJ rHt:!t:&Jt ½t:JJ+J1f-1t !8010~:~: 00, Jt q:i 00 (a) nrH 
;J;JH!Jt ½t:&:rr;J:¥ttJB!'t-J :g:~lS\l.l?fl, 00 (b) 7'J 00 (a) Rr~rl:l tlH&Jt A{J {JtHffil?fl o 

[0018] lfil ;3 3/3* '& Ufj s<J ={x rflillirfl ;t~[l";_j 13JJt:&t:lk Jt ¼t:&1+1:~t:itJ801/J\'.l?tlfil 'Jt q:i 00 (a) 3/3rJJ 
t:&t:&Jt ¼t:&J+:.tlr-:t:ZUBll<J:g:l)fi_tlfil, lfil (b) 3/300 (a) J5Jr~i:J1t:&t:&Jtn<Jf(IJf,'-t00 o 

[ oo 19 J 00 ,1 T'J 4 '& rJJl r:r;_i = 11( ffl ifu ffl ;c:; l'J<J t& Jt {l i;;J tl *1:iI~ '.it lfil , ft 41 lfil (a) 1J rl:l t& t& Jt ti tJJ 
Mfg~;,~'§: l7fl , 00 (b) 3/3 PJl t:JHlVTti t:m2H1¥. ~ :~: 00 o 

[0020] lfil 5 _J,J :zjs: 'R_ L1fj (r,J ={)\ rfi im rfi t<.:s<J t:&J\-~:~~ lfil , Jt q:i lfil (a) )') rlH&t&Jlr~~~~ lfil , lfil (b) 

7'J pf] tlk t~ Jt ~ ~~: 00 o 

[0021 J lfil 6 7'J JflJ1HJz:,f:= '!J: ft! )ili ffl ;t;_',;t;& Jt n<J ~:~~ lfil , ft q:i l1! Ca) jg Ill tit:! Jt s{J ~;@: lfil , lfil 
(b) ;grJJt:&t&JtB<J~:~:00 o 

[0022] Jt q:i , 1if t ~ ;J;;j~ -ic 1i 11JJ izo r = 

[0023] l = tX rfl ~lk ffl ;2,: 

[0024] 101 rBtJH&Jt 
[0025] 1011 rRt:f~;im:ft 
[0026] 1012 r8tlkfllJt 
[0027] 1013 Ill t:& t& 1+4Y '# rir1 tl1li 
[0028] 1014 rl:l t:&t&Jtti [j]1f-J1: r 1 

[0029] 1()15 r8 ,j;Jkj!ljcxt11r1 *~ 
[0030] 102 l)DtJH&J+ 
[0031] 103 pflt&t&Jt 
[0032] 1031 pf]t:Jk~im:1i 
[0033] 1032 PlHlkfl*Jt 
[0034] 103:3 rnt& t:& J+tf)( & pr11l'1/ 
[0035] lo:34 PBt&t:&Jtii[;;Jtlf/1: □ 
[0036] 1035 pf] ,tf j!ljcxt11r1 *~ 
[0037] 104 rint1t:&1+ 
[0038] 105 IW1mij~ 
[0039] 2 = 11:: ffl 1m ffl ,t; 1£m~ lli * trc 
[0040] 201 T1l5F,c___-,, --- l=l 

[0041] 202 -if t)t tJl t2J 
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[0042] 2021 ~/h~ .=1:1i'r 

[0043] 'JQ')'.,) ~f'.:_l<-.;J± 5-9 
- -~ -JG ::(s(Jel. 

[0044] 203 rst.&t~n-m~ti 
[0045] 204 rs t.& t~ Jt ;i;: 1ft tfl t4J 
[0046] 2041 r;B t.& t& Jt ~ii Jt 1i;: i* * tJE 
[0047] 2042 rB t.& t.& Jt P:t ~ tJL tiJ 
[0048] 2043 rs t.&t&Jtw&~ft litµ~itrn11Sf fi' 
[0049] 205 rB t.& t.& Jt ti l:JJ tJL tiJ 
[0050] 2051 rB t.& t.& Jtt~ttJJ ttr t~UJ1J'0 
[0051] 2052 PH t.& t.& Jt tl tJ] [lJI titfl ti0 
[0052] 2053 rB t.&t-&JttJ·tJJ/tfl4Li:ti.RtJ1tiJ 
[0053] 206 PB t.& t.& 1+ 1~ ffi tfl tiJ 
[0054] 207 rB t~ t& I+ 31 t& t:Jl tiJ 
[0055] 2071 rs+.& t&n:1:1rvdfl¥1 
[0056] 2072 Ill t.& tlz I+ ti mHJ L ti0 
[0057] 208 rB t.& t& J1i· 1½ 1rntr t:Jl tiJ 
[0058] 2081 [ffl'''i8 JE n:. 

[0059] 2082 t#~~fJtflti:J 
[0060] 208:3 +.1½~Z?J t411tmtJLti0 
[0061] 20\:J rJJt&t&Jtm~ti 
[0062] 210 IVH.& t-& Jt 1~ m tfl t'4J 
[0063] 2101 pfl t.& tlzJt~!x )t 1i; i* * tff. 
[0064] 2102 l~J t.& t.& Jt fltr~ ~tfl tiJ 
[0065] 2103 rfl tit-& Jt w& ~ft /i" tp ~irJ w1 Sf'§" 
[0066] 211 pJl t.& t& Jt ti rn tfl t0 
[0067] 2111 p)] t.& t.& Jt ti tJJ ttr titfl iiJ 
[0068] 2112 Im t.& itk Jt fl tJ] [lJI titJL fiJ 
[0069] 21 l :\ ,fl tJH:& Jttl-W LillLl5t fR t:Jl tiJ 
[0070] 212 pfl t.& t.& .n: 1~ ffi t:Jl tiJ 
[0071] 213 p}J t& t& n: Ji ti tfl tfJ 
[0072] 2131 !VJ tlz t-&J+;):'f Ye~ tfl ;ftJ 
[0073] 2132 pfl t.& tl 1+ 1:¥-~tJL ti0 
[0074] 214 pf] t.& t.& Jt f½ ~tr t:Jl tiJ 
[0075] 2141 [ffl ,,, is JE n, 
[0076] 2142 t#f<:Z?Jt:Jlt-i:J 
[0077] 214:3 :t1b~Z?J i41Jimtflifi0 
[0078] 215A * ~ V' TAT ~)J)(~~8 PIJ ftiJ l1i ·It, 

[0079] 215B *=~i%7~rni:fi!l~~ 
[0080] 216A :m~riM¥6]11t~trtJltfJ 
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[0081] 

[0082] 

[0083] 

[0084] 

[0085] 

[0086] 

[0087] 

[0088] 

[0089] 

[0090] 

[0091] 

[0092] 

[0093] 

[0094] 

[0095] 

[0096] 

[0097] 

[0098] 

[0099] 

216Al WI JEtRi 
21 fi B J;f; = PM 7~rn~ 1½~u,t:J L :tiJ 
216B1 f:li1JE$~ 
21 7 c:p {d:1 fti1Jtfl:fi:J 
218A ~~rJHJH&Jtm~-i~tflttJ 
2rnB m=rJH&:r&Jtm~ij2tfL:tiJ 
21 ~ PB tit:& Jt !~ Ji1J.t!L ttJ 
2 20 Ill tJH& Jt i4 {JilHJL fiJ 
2 21 ~JJ r& r& Jt fa.~ rili tfl fzJ 
2 2 2 IJHIHIUt ~4 {ffiHJL tfJ 

223 1(0·;;~·n·>'·r01'1·".J:n -l:l,J l'Pi'J Fl /JJZ>~,_\\L;p ~ f·' 

221 rBt&t1vtr:i~1m 
22 5 pfJ t:& t1UHi ~ BIT 
Tl ~~t~~Hxw 
r2 m=r~ttH::tw 
T3 5l'L:.tflttH1w 
T4 Jf~ [g t~tJWiw 
L {( /Jt:iJ rtJ 
w ff ro'*1i1 'JCJ :X../-J jl--lj 

~ ~~JJllilJ:i\ 
[ o 1 oo J r ilIT * mu~t 00 :iH¥-t!H iJG nJJ tttl@* '.& riJ] IA½~ 1:X !:ti tili i:h ic',: ,& Jt!-gt1 P¼ 1t: ~ ~ o 

[ o 1 o 1 J ·,t JG iJG rvj t!H/43l * '.& 1'!}J ~ · TJ [ill n10 = tx rn 11£. rt ;<c::: o 

4/11 ~ 

[0102J ~ ~~ oo 2J§. oo s, t~ffl * '& w1 n0 ={x Efl 1ml'fl ;r,; 1 fl:ti rB t:&t:& Jt 1 o 1 , rl:l t&t&If.102, r\!1 
f}k f}Vt 10 3 ' pfj tIHlrr+ 10~ I))_ Ji llJ% f£-rni 1 0 5 0 

[ O 1 O 3 J pl:l t:& t:& Jt 1 0 1 '2116 : PB i91 JtJj)[ 14: 1()11 : !)J R p[:J t& Ji; Jt l O 12 , i~ .ii{£ [lB t& iiUlrl 14' l 0 1 1 
l'f<J~ilIT 0 

[0104J rJJ t&t& Jt 103'E1M: WJtk:tJ!iE 14' 1031 ; rJ. JjJJJt-&MUtl 0:32, &.m {£ f'ifj t& 1!1:UriE 14: l 0~11 
nt*rnL 
[01osJ rF;H~ n~ 1 os & mi.rrst&t&Jt 101 ;fo WJ t&t&Jt103zJ8J 0 

[0106J flB t1H&Jt101m~# = riB tIH:&.r+YY nr1rHWI 1 o 1 :3, rnum79rBt·1t1t1frE 1*1011 ITU J;!;J1mU79flB 
t:&nlJt 1012. pl:l t&tJV+102f;z:·0t-r rl:lt:&t:&1+iJY0t1 1111~ 101 :3P'l Jl-Efl~t:t:rPBt&t&1+tJ1c,tt-11111~ 
101 :1tztn;,J f5Bt&itiiit 14:1011 n 

[0107] [IF] 1&1&Jt 103%!&1f: ~J] ifJkt& I+Lix ~ WI t® 1033 '~ if~ 79W} t:&-m;m 1* l 031 ITU JtJ fITTU79f\J] 
1JkniJt 1032, p}j 1&1&.r+ 10141( nr rn 1&1&1+iJY wr1s1:tWf1033 P'l tt it!i ~ttrpn 1&1&.r+iJ1c nflr11W1 
1033!ztn-01;}H&Jt1m {4'1031 o 

[0108] PBt&t&Jt 101 BSniP¼fj.: PB tJkt&Jtt~·~Wti:J 1014' 1irrrl:lt&t&1+L!1cz;r11 1t®10138<] fmU 

~t Fi. :,TI' 1-:;Hl:l t:& t& Jt l 0 1 o 

ro109J WJt&tJkJt 1 o3~%~:ff: WH&t&Jttt mix 111034, 1:i'LrrJHJtr&I+41l:&:111Hwn 033~11mu 
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ttnm~r,n+&t:&Jt 103 o 

[0110J 1:1JtJJ@*Y:stlif:l i'!'>J =txEflilli.Efl it.~1 9'l, rBt&t&I+ 102yx~rrBtlHlV+Yx~1111+wi 101 J. 

rflt&:1tz1+ 1014t w r r,nt&t&I+Yt 0r rl11t\1'11033, 1f J:U,i ii'li' 7 = ,xEfl 1ili.Efl ;r~1 s{J imilit & ; rst& 
t& Jt;j;:f t)]{FJ~ fJ l 0 l 4§~~t-;t ~ p[:j t&t&J+r['x: ~ [11 ! t~ l 0 13 ft W ~i1;fQ. 9'l Jilflfff,1-}lY-J 1JRii 1¥ l 0 11 
r.Jf:; mz OJ.J c:f; JFU , 8fJ t& :t:& .Jtt~ tJJ irr_k fJ 1034 §~ if J)( -.t R,i 8fJ :t:& :tiUtYX ~ 11r1 tWI 103 3{£]F; mi1'f'f 9'l JtI 
ttt~1ti'!'1 ±Rim 1¥ 1031 J_Jf; mn<J ~*IJ, JA ITIT1f tk:tfurJJ it= 1x Efl $•fuEfl ;r; 1 t,t 1:_ F1'1 ~u.1ri, :lt!:m11£ 1¥ 
iiE rt:i s<J fm ,;_ ·t~ Ji 0;,J !BJ WJ !12 1\s'i = 1X r=g ifu r=g ;r;; l s<J ic±N:JJ~ o 

[ 0111] {£ f& }fill* 'Ji. HJ}~(]= 1'.X Et1, ffu l'g ;E;; l 9'l , = t':X Et1, 1lli l'g t:; 1 _3/g~#-Je:rt, Et1, ;/!_; o 

[0112] tctrH@ *'& llfJl'.i<J _:_ lJuh itE.rh ;~:1 9'l , ~ Wei 00 5 (a) , rr~~ Mff 1YiJ 9'l, pl:J tlH& JttllJJifr,k 
u 10111£ K&1TrPJLl'i<1K&PJ'nPH:t&:t&.1tyt'f:f.1l11t,1013 KJts<10. 9~~1. 21if: rH:t&:t&Jt:tim 
tiik fJ l014{£3/EJJf7:f [P]Wf1'0 3/E&DJ nrBt&t&Ifr['x:Wll1Htl 013~ )!£f!{j 0. 2~0. 8{tr 0 

[0113J 1±t1:t£~·*t,t n;-i IY>J =1x Efl illi.Efl ;r: 1 9'l , 1H~ oo s (b) , fr ~~~1,J,J 9'l . llf:I :t&:t& JtTi tJJifr.R: 
u 1 o311±*&1i rPJLn<:I*&PTnrfJT:&T:&1+YtW1111+W?1033*Ji1Y10. 9-~ 1. 2fif; rJ1T:&T:&JtTirJJ 
{If}~ LJ 10:31 t[3/E/j[7:f [P]W8f.J 4%&,P]'79p}] t&t&I+rf1ic:tr-l11] ti l 033~/j[f!{j 0. 2~0. 8{tr 0 

[0114J r.rr&J:i·*~ wi 1Y0 =1x EE itti,EE ;2,; 1 9'l, ·* WR 00 2, 11: ~~ME 11~ 9'l , rs :t&t&Jt 1 o 1 t_ Pf )j< 

fi.':imlit1~Jffefl1wT O frpl:j TRTRJt 101 J-Ai.':imlit'5fffefllwT :;t;i:.: fltt¾ii'ri =,x Et1, 1ili.Efl ;2_; 1 . & TifJpJflt% 
~1J□=1x r=g ifu!'fl;C:: 1wro:, r$1~=Yx ft! rlli!'fl :t; 1 i'!'J§t J;t'&i ffl'.o 

[ o 11 s J {£ r& :f;~ * t,t Wl IY'.1 = 1!x. r=g 1m Efi ;2,; 1 9'l , ·¥ ¥:.~ l1l 3 , a~~ m1L 19~ 9'l , = tx. !'fl tlh r=g ,r;; 1 if'@, 
tr!i: tr,~t'Eltt.~wT 1 , f6m~ {EB 41( 1t- pl] t&t&I+ 101IY>J llf:IT:&T:&1+45( "d-11rJ f~ l 0:3:3~; 8JJc.JB=t'E\ 
f'_¾(fl:£wT2, ti.':i ITTr1i{£=1'.XEfi rtgEfi ;2,; 1 ~i'-imtt'JJii !3JJ ;j:}kijj}t 10328{] !ij PB t&t&I+41z:'fr.l 11JtW/1013Xt 
1lt.0{1i~1llo EE -f-t.1im~ J ffi=t~i'-#ij11i}T2, ~d> 7 fPJ f>Bt&f&.1+ 102iJif-~-CT{J l3JJt&fllJt l 03211''1 i3fl t& 
ild!l-:4mfm, ifixY J 8fJ TRB~ Jt l o:32(J0 r,8t& 1i·-r-t4&J rm~~r'~tf'~'.t¥.X't1llfl\J Pl=lt&t&I+ 102;\ll, JttITTJ§6 
~~ 1± :::-. ix r:n 1m 'ft ix r:n i1'f~ 9'l l~J :t& Bl Jt 1 o 32 n<J 1~} :t& 111 tit 4t rm 'i ~ 1± PR :t& :t& J+ 1 02 .!zl: • =lir!if. 
~~ J rs TR TR 1+ l 02 Jl !±l JJiJ tfr tH 8fJ tR i11i tt 4&J Jff[ n<J fr,] P:2l , !BJ BJ Jfil :9'u pf:! TR TR 1+ l 0 2!l): 11½ c:f;WU WU~ 
~M ~¥t105HJrBtJH.&l+l 02!ijr,l];f:LH~ Jt l 03tlt~lll'&1+:P3 frrni 0 

[0116] {£:tcHi*t,t llf:l 11''1 =1x r=g ✓lli.E1:Ft.~ l 9'l, ¥ ~Ji'. 00 2 (a) , t[~~JJfu i3Jtl9'l, rfH&t1izft 101 J2E;)f;; 
,1tHrst1zWcX1w1rm101s, ~t~nrs t:&1tJ!rE 14:1 en 1 m1 ;i11mu79rs +&n~Jt1012. Hrrrs +&+:&I+rf1ic 
Zf flfjf~ 1 O 13810 ,L<iw {DW; ¥ ~~00 3 (a) ;f,[l 00 3 (b) , Y±*~JJfil i}J!J9'l =l!x. EE ¥ill Et1,;2;; l i± §t;t;·: .ffi -­
f'Elt~flxwn, ti.':iITTli fr=lx !'fl imr=g ;c'._; l ~mat ftI Jn 13.R t&Alf\' l 03211''1 ¼ f>B TR l11icxt11r1 'It~ lo l 5xi1ll 
nf.J ~-~il!.c 
[0117] {£t[Hij*1>zlif1 n<J = (J\ r=g jt/!.r=g ;c:;i 9'l, # w~ l1J 3 (a) , ;(£~~Jjffi:f3'1j 9'l, pf] tlH&Jt l 03if JT; 
rntff llf:I :t&v11e'.x-t11s1*~103s, ~-ginllf:I :t&~1JrE1¥ 10:31 rru Jifl 1~u n llf:I t&n~ Jt 10:32, 1l!.r llf:I tJHRI+tJt 
~111lt\1ll 10:1:{(J;,;:,Fxtw{~!J; ~ mHtl :1 (a) ;f-JJ 00:1 (h) , {E*~OO!: {JU 9'l, =1!x. it imr=g;2;; l if ~M: ~IJIJ 
r~gtJuwH, *~ ~~1£ 8fj tlki11icx-t11s1{m1035 C 

[ 0118] :{£ f& 1~ * t,t llf] ff,_)_:. {J\ btl jfu btl ;2,; l 9'l , {C ~~ME {JU 9'l , PB t& t& Jt l O 1 if Jfi /J¾ :+1· rB t& mic 
x111r1gj)1015, J1£ imnPR t&~im 1t 1011 ITIT JaJ100!JjgrR T:&AlJt 1012, fiL-f-PR t&t&1+tJt~11r1tWi1013 
A<J TEMwi~!J, ~IJl:fil2 (a) J5fr~; rJH&:tRJt 103if;)f;m:fH).)H&l£X{l11lt-r,1035, ~t~nrJH&:~UfrE 14: 
103 lTifJ JtJ1~1JnrfJT:&AlJt 1032 ,{1't.-f-r,J]tRtkI+45( W11r1tVJll m3111.1 IEXtw1m1J, ~IJ 003 (a) ?fr:;f, o #W~ 
00 3 (a) ;r!J003 (b) , {±*~JJfil iJJJ 9'l, =;,xr=gifuEfl ;c'_:1,B:;1~Hti: ffi_=~@rjJ:fd1H3, 'tMr1i1±=lx Efi iili 
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ft ,c:;: 1 ,ffim}J><:.tt'UR l3JJ t1a~ Jt 10320{1-½ rs +1urc\xtt1r1tr, 1 o 1 sxtilt:n;0 tiH{L ~ &Jrn1Hi!JrjJtH!}r~, 
tr'i ~ti {r ~n t& Wcxt [LI] 1m 1 O :~ 5 n 

[0119J :t£t~:wl*'RllJJ n"1 =,xftifuft;t: 1 ~, ~~t~rll)'.wr1, m=t"§rtrr1wr2 .. m.=r-erj 
~i w T3 ~ Jx * [g t~ f~ ~~ w T 4 7'J !fl. j]f tt f% ,~~ w f:]X )I}[ j]f §'-~ 1% ij~ w o i3 * ffl Xx TIIT t~ f% ~~ w , Xx j]f 
ffi~~ffi~~tx:~~*ffl~OOffi~~ffi~~~~.~W~ffl=~ft~ft~~~~tt~~. 
~W~~=~~~~~~~%I~~&=~~~~~~~~B~~~~~~7'1fiA~% 
rx: 0 

[0120] Jt,xiJtlJjj :t~:wl*'Rrlf:l *=1Jffilfj{J =1')\ ~ ifuft ;[!;~f#'.~M]Ufc 0 

[0121] ~~~l?fl 1 '1tH~;,$:'Rf!l-J ((J ~1xrht1£rh;{!,;-'1UJtrnZlli!.~m~1i J: fFf '6' 201 .. :t.:mtJltiJ 
202, rH ti tlJt nJ.1£ $1203, rH ti tlJt f~:15ttJl:tiJ 204 , rH t& t& Jt ti tJ] tfl :tiJ 20.5, rH t& t&J+ f;J:t#frtJl 
f?J206 .. rB tJH& l+ Jtt~tfl #J 20 7, rB t~ t& Jt 1~ $ffi] .tfl f?J 208, pf] t& t& Jt jjjc ~$f6 209 .. pf] t& t& Jt il1f/3t 
tJltiJ210, rJlt:lkt& Jttf tJJtJl:tiJ21 l, pJj t&t&1+1~ffrtJltiJ212, ~fl t&t& If.ii:t:2:tJltiJ2 l :3, 13JJ t&tfk Jt 
1ttllutJltiJ214, .~~[(i%·{Nj nJU5l:1H~215A .. ~=rM {Nj}m;JJJ.1Hrt215B, ~~[(i% {Njijj1twJtJltiJ216A 
~&~=ri% -~~~1ffJtJlf2,J216Bo 
[0122] [ itfEJ 201 ml 'i:i(1(~JJ 0 

[0123J 1£r)HJlitJ202i&JI r T 1tf '6'20 L 
[0124] rBtbH&JtJJ)(.1£~~203 iiW.T :r fr:f '6'20 l, ~f#'.ff rBt1Hfk }tJ OJ, rBtfkt&Jt 10 l 1'11t;§-: 
rBt&murrE 1i1011 ; ~1ust:lkn~Jt1012, i,1tl'l.1£rB t:litttiit 1t 1 011 rt0 *ml 0 

[012sJ rB tfkt:lkJt1;;13t+J1i-t1201 i&lt rT fpf '5'201, 11rrBt&t&Jtix~t1t203Tit', fflra 
f5B tlk t1z rt 1 o 1 t. i"ri· 1% 8-11 JEt: rm 'tJ rB w iR 1fit it 1 o 11 ® ;~ 11Jrn 'tJ rB t;z ni Jt 1 o 1 211'1 r;EJ t& t& 1+ Lit~ tl'J +~-
1013 o 

[0126] rl:l t&t& Jtm tJ] tfltiJ 20.s·i&Ji r L fpf El 201 , 1lt:r PB t&t&Jt1M'15'iJJlt2J204 TWT, ffl T 
trf5RtRtfk.1+~tw1u1+wi1o13n{]1mtl~*·91:tlrJJrRt&:t:&Jt101 m1%rixffr'tf rRtfktfkJt 101 n{] rRtfktfkJt 
tit)]~)U:J 1014; 

[ 0 127] rB tJH& 1+1;!:t ~ tfl ¾J 206-11¾: it r 1: ii= f El 20 J , {,'[ r r,s t& t& Jtti l:7JtJUiJ205 Ti:b1 , ~f:Af 
HrBt&t& 1+102, .fflr[r'i] rBtiH&Jtt~tJJW~ 11101,11¥1rBtbH&Jt101 l'.t''] rBt&t& 1+Lftf:r:rt11+1W101 :3:ti 
1;!:trBt&+&If.102' DJ 1trBt&Hk1+102L[X~rrB+&+&If.tlX~Wlf]lt/1013i.½ 0 

[0128J I~□ tlH&I!=J!tttfltiJ 20719:il + 1: it T El 201 , 1lt: +1s□ tJH&Jttl t:JJtJlt-iJ205 Titrf, ffl + 
~t:4-k ~T rBt&t&IT4k~lllJ tW1i l 01380 rB t&t&IT l 02-½ rBt:2Hlk1TYX~IJrJti l 0136ztCT{J rBt&iRifrE 14 
1 011 ft Ji~ mu.½:: o 

[0129] rB t&t&Jt 1t$rftrt:flt}J208 i5t1i T :i: fl= f-a' 201 , ffl T ~% ArB WWJttJc:offi$Fl'.2031JJ(~n{J 
PB t&tfkJt 101 i~<XJlliUPEltlkt&Jtm15ttJltiJ204, rElt&t&Jtti WtJltiJ205, PB t&t&1+3!~tJltiJ 
207illftffiu:i1t~~r)UJltiJ202 0 pJHIH&Jtnt~~~20~i&[jl T T {1= f '6' 201 '~r)tfr rJHlH:&Jt l 0:1. 
rfltlkt&Jt 103,e:J';!;: rJJtlkm1m H~1031; rJ&rJH&fllrt 1032, i&It(£13J-Jt1z.mim1~no31l'l{1~TIIT o 

ro130J r,n t&t&Jtt;±r1%t:rt.ti~21 olinr :i: f1=3¥ 6201, 1lt:r,,J:Jt&t&Jt hi'Thi~209T1M', fflr1£ 
,~jtfkt&Jt 1 m u1115t Hi If£ i:mf-;J ,~it&~ffi 1t 1031m1JtJfmtl7'Jl1Jt&nlJt10320101;,rjt1H&.ti.:L1t'.N111Ht 

[0131] rfl t&t& Jtti l:7JtJlttJ 21 1 i&UI r J: itf 'El' 201 , {,t. r IVH& tlJtifi'~5UJltiJ2 lo TWL ffl r 
{[ WH&t& 1+Lfx f¥11JJtV111033fmur~6zt m t:J] !VJ t&t&Jt l 03W%J1¼ r:;J 'g 13JJ tfktfk Jt l 038''] 13JJ tfktfk Jttf 
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i::)]ffJUJ 1034 o 

[ o 13 2 J ~JJ tiHIV+ 1~ tfr tJL ttJ 212 & JI f T. fr=:-'¥ '6' 2 o 1 , {{I-f- ~JJ t/HlUt ti tJJ tJ L ¥J 211 ~- iftf , ~ rif: 
:ff 13JJtlHJkTTJ 04, J+J-f-foJtl-r7J ill f\Rtlkt:& J'i·t~t}Jtfrl( lJ l 034 l¥J f\Fltl>tt&H 103!'.r'1 ~Jlt:&tlkTTtl~'r¥[lJltl 
l 033ttlid~ ~JJ t:&t&IH 04 , ~j {t~JJ t:& t& J+ l 04r!~ 0-f ~JJ t& t:& J+ Y5CZ.~ L11HI 1033 [;t;J o 

[0133] ~Jl t:&t:&J+:il!.J:WtfltlJ213/t~ TT f1=-'f '6'20J ,fiL T~JH&t&Jt:-t:~tJHJl¥J211 TV"H, ffl T 
~%t11<: if.-t- rm t1H&1+t1~ ~ tt1H~1 o:331Y0 ~JJ ttH&J+ 101-½ rm t1zt&1+t11<: ff. 11rH~ 103:31zr n{1 ~JH1zauiit 14-: 
l 03 l Efi~:j'jf [m JE o 

[0134J ~fl t:&t:& Jt ft~utJl:tiJ214 ·&fl f L fr=:-'¥ 'El 201 , ffl -f-~% )A 11/J tlktlkJt1lJ..%fR\209-JiJ.:¥£f1''1 
rJH& ti Jt 1 0 31~ ?:10ilHHJJ t& tlk Jt i~ iJt t1l tin 1 o , ~JJ tIH& Jt ti tlH1l tiJ 21 1 , l3JJ tlk t& 1+ ~ tt t1l tiJ 
21 ... ~i£(;>.'¥. ,$c',"'.l'·'J4.J:n +/J209 .,)llfJ-taU:lli.±.~':)l:.4JL1'1• ./.,o 

[0135] ~~r,i\;ij7~;ijM;JJX~tl215Ai-9:j!f L 11=-'¥'6'201, %!5tff ~f%~Hll05o 
[0136] m=llMi~BlJJ~~$st215B&.m.-t- .L fr=:-'¥'6'201, %tkff ½~iri~r~Hl105o 
[0137] m~ll~ /t{Bl1tfflutJLtiJ2 l 6A &il T :[ fp f -8' 201 , ffl-f-i% m~IWj ~ ij~JJJ.~m215A]JJ. 
1ii fJ{j xt Jili Ill½ ~-Bl 1 O 5 !Mtr it ¥. if !;t tJl ¥J 2 0 2 , l:J 1t = {}( E'fl ifu E'fl t:~ if!~ )J)G ID! !8 xt Jili f>M ~ Bi l 0 5 ruJ 
~Mfr~~ tLH&Jt 1 01 ;f-P WJ tlHJUt 1 0:3:zJuJ 0 

[013sJ 1$= lllf~ fl!lHtfflut1ltiJ2 l 6B &JI f Tff f 'El 20 l, ffi-f-i% Ydli= llM ~Bltx~t~2 l 5B 
t/1. ~ l'r1 xt Jill rw.i 1££ fl~ 1 o s#iJiJ* .~ ~tfi: tJl tiJ 2 02 , ri 1t = tx E'fl i'i±ii E'fl ;tJ: ~ tfi: m 1·1 m xt Jill rw.i 1££ fl~ 1 os 
['f3J ~M1£~Bt:&t:&Jt 101;f[]8Fltlt:&Jt1031:J:iJ" 
[0139J 11:+Ri®*'J:znJJ r1 =1x E'flifuE'fl;t;~tJtmlli!*t5t29':J, ~t~H1r0202, J3B t&t&JtJJx~t~ 
203, ~B tltlJti·Af 15ttJl~~ 204, r~ tltl.Jt ti i::JJ tJlt2J20,5, ~B t& t&I+ {~tfrtfl¥J20b, ~B t&t&I+Jit& 
tJltiJ207, rBtlH1Ut1½#lfutJltiJ208, 8FJ tJHjJtm~$F!\209, f,J] t&t& Jtir'li3UJltiJ2 l O, 8FJ t&tlkJtti 
tJJ tJUiJ 211 , ~fl tlk tlk 1+ ifr tJUiJ 212, ~fl tlk tlk 1+ ~t.ZJZJJl tin 1 3 , !VJ t:& t:& Jt 1½ 1mtfl tiJ 214 , % ~ ~M 
~fllJJJ.~$H\215A, ~ :::J% ~m~rnx~$H\215B, ~ · [IM ™·nJ1t~t1litJ216ALJB'..~ ·[IM ~fll1t#liiJ 
mtiJ216B±tm:t£~ -t- :i: fp '6' 201 t., 1m1: 1J'•=;,xit 1mit ,~:~f~)J½lli!*t5t2n11im, 11~'1/%01 
ti ffl~rwJ, ~ 1~=<x it 1mit,c:~1 n½ 4.; $;*; J3Bt&t& 1tmmtJL:tt.12051'm~i·Ari J3Bt&t& Jt1;;t1c 
t1l tiJ 2O41ft 15t l:H G<:f 131:l t:& t& 1+ 4~ :ff jlf] {WI 1 O 1 3 mJif;}~ 5t D<:f :ffU!iE f41 O 1 1 L o<:J ,{J~lj , j3}J t:& t:& Jt ti tJJ 
,t}l,r:ZJ2 l 1 FJE~t'lJiflt [3)1HH&Jtiii15HJl¥J210$ii1Jt t±181 [3)1 tl>t tLtl+Li"x:ff. [Lil tll 033Jt[i~tHJ\ 81 it1frE 
14 t 031 J. l'r{J cf:: WU , .fif t;.!x.rr015.JJ it fvU ~ ff, 01 = ,x. E'fl itl! E'fl ;2,; 1 'j)_ 1:. P'1 ~rt. ~4l- , ti 1~i 1:f'= 1¥'1 = lx E'fl tm it 
;c:; l n<J '12 :±tt i!t o 

[0140] :(£~~niliN rp, *«~B t&t&Jt l 01 f]{JWjffiI 7t J}ijf~Yft r:t1 J3B tlktlkil=tl1<:~L1JlifW/1013lPrB 
tjifcxtr1r1 ~111 o 1 s, ITTJJ3B t&t&Jt1t!MtrtJlt:zJ2osmH1 w rtJ §EllJ%~15z:1z:J3B tl>t tLttt 1 o 1 fJ{J 1½~:1Jfil, ~ 
J,VUZ 001J;·15tl'r<J 7iX tR o 

[0141] tr-:~~ntli1Ju 9'l '*f:F:p}] t:lHLtft 1 (rlfJ{JWjffil :5J\ JJUYH'1Jt w ~8 t&t&I+tl1<:~IIII tW l o:nfP~fl 
tLt We xt f LJI g~ 1 o 3 s , rm J3.J1 t& :t& tt 11¥ #tu tfl tiJ 211 i!E ~:®rt ·'ir foJ ~ ~ ~J1 t& t& Jt 1 o 3 8{J 1½ #!fu :1J Hr , * 
JY~x.X 00 ~~11elY'1 Tl)[. !f o 

[0142] {£tl'tl;,3l * bt kYj (t'] -:::-Jjz rt! $'tlFh ;t,;'ff mmtt'l ]UJE2 q:i , $ ~.€l 00 l , :{£ · ~)jfil Wu q:i , =-.1x fTI 
$"fuE'fl ;r:~mnx:lli *f;'t2:if 1~rr;s 9':J {d~fti1JtJlt0211, :®121~1:tJt13>:fti1J:izl:; e r,a t&tlkJtn1l~$m203, 
rB tlk t& ft i~ ~•7'c tJl ¥J 2 O 4 , PB tl>t tl>t Jt tit)] tJl ¥0 2 O 5 , PB t& t& 1+ f~ tci' tfl tiJ 2 Ob , J3B t& t& 1+ Ji :jJ tfl t2J 
2 o 1 , IV:l t:& t:& Jt '!it1.HR12 o 9 , IV:l t:& t:& Jt n;· t1c tfl ttJ 21 (L IV:l t&H& Jt m m tfl tin 11 , rrn t:& t& n= 1~ ft tfl 

IO 
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:J!t,1212, f\fJ HHEfI+i1:ttJJ1JiJ213,& ~m tJlt0202 ~ 01 ~ y~t,~ o 

[ o 143 J {1Jl1-1@ * ½t rjf:j i'!'>J = ?X rt:1Jtl!. E'fl ;t~ ~ flt m: 1t~U1E 2 c:p , ~ ~~ 00 no 00 :~ , {r: ~ ~ lJfu {V1J c:p . 
=ix E'fl itli,E'fl ;l_;_',;1ttkm:1'l]Un2;J;§f2i: * ~ l3JJ tJH&P1· ~~ §5l:tJl t2J218A, i&li:--f<L ff fir 201 , Hr. 
-=f mt& t1r1+ Ji±ttflr0213 ~ wt , ffl-t-1£ e 4t :t+ ~n tiH& n= 104 010 rJ:J t1H&1+Wx: :t+ r11Ht 1 o33fMi1i m 
~tfitl§2wTl; [)JJxm=l3JJtlH&Jt~i1i§.>l'.t:JUtJ218B, 1,)l.]I TL ftf#201,fi[ Tm~l3JJt:&t:&Jt 
m~ R:Hfl t-1J 218 A .bJ ltiJMJl ti] 202z.Ji] , ffl-=f {£ = {J( Jt yili ft t'tl ~r~ri.x:J:!Jl Jri riJHIU~ Jt l 03 2 .bJ riEHiz 
t&1+rftw111Hm 1 o 13x11:i'L1¥1 rm1ILtdi~t1i m = t@~~§JL wT2 o 

[ o 144 J 1£ t& Wl· * 1»:. 1m n~1 = ,x E'fl Y'lh E'fl ;t: :'¥i,: rJt m .!fl * tn 2 c:p , :Ji:~.?- oo 1 , 1± ~~nm fY~ cr , ris t& t:& 
Jtfri½trJl:riJ2041'JWJ 1', ~1' f,EJ t:&t:& Jti~1Jr::tJl:tiJ204 ffl f ttrEl :t.lH:& Jt 1 o 1 J:JriiJGili ~ t~1'Jf,El 
tlz JtjfiE 1¥1 0 1 l ITTI Je] 1mu 7'J PH i9HI Jt 1 0 1 2 [l',J rH t.& t& L~ 45t ~ [HI .f~ 1013 , rm 35 · 1'-PH t.& t.& Jt lf!hJc tfl 
:f?J204 ffl-=f 1£rBt&t&Jt101 t.1~13t t+J ~ir,19 F,B t&~11rr: 1i 1011 m} #tl 1~119rBt&B~)t1012Ji i.il.T 
r-st:&t.&.1+4'iz:'.#r111+11111013i'l'>J rExt~1ITT1Jo<1rB:tRifrl,xtr111rm101 s; ~~BOO 1 :¥uoo 3, 1±*~)JfufY1J cr, % 
= 13JHiztizJt m~ ii:tJlt.tJ21 ssJ2G m r 1£ r,JH:& nJ Jt 103201 .bJ r,s t±>Uft3 xtrt11rm101 sxtf:i'Io1 rmfILtdi m~ 
_m =- tf\~§_2'fl}T3 o 

[ o 145 J 1.r t& w * 1»:. 1m ~1 = ,x E'fl rt!!. E'fl ;t: :5ff; t:#: m-ttl * tn 2 c:p , ~ ~.?- oo 1 , 11: ~~nm w11 cr , l3JJ t.& t.& 
J\'f~11ctll:¥j21 oJ>JWJ 1'", ~1, rJJ t:&t:&J\ 1~1Jr:tfl:ti~21 om r 1£ rJJ:t.&:t.&Jt 1 o3 r.1~1Jr:ili Jit-Pr~J>JrJJ 
t&JtifiE f*10:31 m:r Jta 1ITTU7'./ rfl t&Jlli:Jt 1 o:32IY'1 ~JJ t:&t&Il=451: ~r1i1+~1033, rm -J3 ~1'-13JJ t.&t:&Jt1ftrnttn 
t2;J21 O ffl T {£ p)] r&r&Jt l 03 t. t~m i±l ~*r, 19 p]] t&ttiin lt l 031 ITTI J;';J 1NU19 pJ] t&§:Mf Jt l 032B. 1lL T 
l3J] t:&t)l1+4i '.@'. [1llf]f!I1 o:33IY>J .1Ext~1ITTUO{J rB r& ~xi [Ill Kif> 1035; ~ ~¾ 00 l ;¥0 00 3, {£* J:nfu {YU 9'" 'Jr, 

~ WHIH.& Jt %1i W2:i'Jl:t2J :218AJ2G ffl -t- {i: rJHiz ~x-r 1111 fli31 o:3sM m~ m QY rflf~J&wT,1 C 

[ o 146 J {£ r~ W * 1>t rJR IY>J = ,x E'fl iili Efl ;2,; :'¥i,: f;t µx; tt! * tn 2 c:p , ~ ,~.~ 00 1 ,;(£ ~ ~ :&-fH. f:J1J c:p , rB t& r& 
Jt 1M Wt tJl tiJ 2 O 419 WJ -t- , ~ 1' pEJ t:& t:& Jt ¥ff ¥Ji: tJl :rin O 4 ffl T -0: rEl t.& t& Jt l O 1 UM ½t t:H ~ rm 19 rEl 
t:&Jti!iE 1zji:l 011ITTIJeJfITTU19r,Rt&flJJt1012IY'1 rH r&t& t~qt~r111 f\W1013 'm:f 35 . 1'-rR:t&i'.&Jtm1Jr:tfL 
:t2J204 ffl -=f {£ rB r&t&Jt l 01 [.1~1Jt t+J n£ ir, 19 rB t&:tRifiE fzji: 1011 ITTI #tl t~119 rBt&ffjJt l(l12Ji {i'r.f 
r,s t.&t.&J+45z: w r1J11im 1 o 13 f'r-J IExiw 1m1J o{J rB t.&@r,xi L'JJ *r, 1 o 1 s; ~ m{ oo 1 , 1±*~affi w1J c:p , rJJ t.&t.& 
Jt lH' Wt tJl flj 21 o 7'J Wf 1' , ~ 1' l3JJ t:& t:& Jt iN· 1Jc tfl :ti~ 21 o ffl -f- {£ l3JJ t.& t:& Jt 1 o 3 L iM' iJG tB n£ Pr~ 7'J l3JJ 

.tRJt~JiE fzji: 10:31 m:f }tr] 1mU7'J rfl t&~Jt 1 o:32 IY>J ~JHJH& Il=tlX ~ [HI .f~ 1033 , rm 35 ~1'-13JJ f.& t:&Jt 1ri1JctJl 
ftJ2 l om+{£pj] tlH&Jt I O~Lt.Y~1Jt /tl ~ir,19 pj] t&1$iin lt 10311111 mH~U19p]] t/.U~Jt 1032B. 1lL+ 
13JJt&t&TT4i t?'.Wl1·t1033IY>J .1Ext~1ITTUO{J rB t&~xt[Ill Pff,1035; ~ R¾OO l ;fO 00 3, 1£:,is:~)Jfu {YU 9'", % 
~ llf! t.&t:& Jt mi1i JP:HJLf021 sAJ2G m-=t 1£ riJJ 1& W!cx-tL1r1 -;:tr, 1 o3s*~ m~ .m QY r~r%n5l ,lr}H; m = rJJ t&t&Jt 
mbfl!ZtfU2J218B:i2G ffl T 1£ l3J] t&fl:Mf Jt 1032 .!::§ pB t& \11lcx1 [JJJ 1ri3 l 0l 5xt1:i'I8'-J 1fi31lLtr'i~i1i.m · tilt~Jiw 
T3o 

[0141J t[tl1~-:,is:'»..klfl 1Y0 =,xrt rt!!.rt ;r~~fJf:.~tt'l ifJE2c:p, ~ w~oo 1, 1r ~~fifu1Yu cr, =1xl'fl 
Ylli fE ;1l,: ~ f}t mt 1'1 _#; tfc 2 JI; ,g t:!i : ~ 1" f,B tit:& Jt !it~ J11i :tJl :ri;J 21 9 , l.9: Ji -f- L 1'F fir 2 O l , 1L;rfil 121 ~ 
tt-=rc:p ,t,1:2fbu1Jlt2J211, rr~-=f rB r& r&Jt 1 o 1 rr-1 JArst.&t& Jthx~t~203~~t,~ rn ris r&r&Jti~ 
WctJlfq20,1, rH:tlH&Jttl tJJtfL:tiJ205, rH tlH& t!/rtf =lltJLt2J207m:f ¥iJ~r~tJlftJ202 IT"J$1rui6'.li!1H-}_t_, 
L;), !~ ~~~ rB tlk ti Jt 1 0 l {£ ~tr :i3 MH:£ 1.81'11:i'r It ; ~ 1' rB t& tlk Jt f4 ·Vml :tJl #J 2 2 0 ' & II T :i: fl= f 'Er 
20 l, Fl.Jill fB~ttf c:p ,t,f~flj1JtJL:t2J217, Jf ~ T 13Bt&tlk Jt 101 f'r-J M rB:t&t& Jtnll:'ffi~203iB:\~f1¥i> 
EB [)El t.& t.& ft lfl' m tJl ftJ 2 0 4 , pEl :t& :t& ft ti t]J tJl ftJ 2 0 5 , rEl t.& t.& 1+ Jim tJl ttJ 2 0 7 rnJ iU 1ii m tJl ttJ 2 0 2 
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rtJ tm:J~ffrH .r. , ~ xt PB i-J>z ,1-1ut 1 o 1 ill ff ~1H,lli\ o 

[ o 14s J 1:[ t~ jJili· * 'Jf£. klf:l rti = ,Yufl 11£ EtFr~ ~ fJf: b½ tttL * tJE 2 q:i , ~ Wi oo 1 , rr ~ ~ hffi 11u q:i , = 1x EE 
YlliEE ;t:~gJtmt1'L~ffc2~1~H2i: ~ 1'- 13JlrJH~ H !i~)11i tJlttJ221, 19:li r [ fr.If-§? 201 , __§jfil1s~ 
ttr q:i ,t,1:2tutJLt2J211, n ~ r pfl :r& :r& Jt 103 rr1 JA WJ t1>zt& 1tiJ<:~t~209~ ~t,~ rn 13J:J t& t& Jtf~· 
½\JfLftJ210, pf] t&t&Jtt~ tJJtfLtiJ2 l l , pf! tlH2V+~t:~tJlt2J21 3n'u¥iJ~t1:tJLtiJ202 CT"J riruiEf.g.{~.r., 
t:J.!~~~~ pJ] t&t&Jt l 03{£%triEfr.g.{} t(tJ 1irli; ~--t llfl tl>zt& Jt f4 ·fmilifL#-1222, &II r :i: fl=f '5' 
201, _§jJ] 12liit:t,r 9=1 ,t,t¥tiJtJlt2J217, Jt~ r f¥:J t&tJVt 103 ffJ M IVHJ>ztl>zJtJJJc¥Hl209ili:\~f,il 
El3 WJ t& t&Jt Ir1mtJl tJ;J210, WJ t91 t& Jt ti J;J tll tJ;J 211 , WJ t91 t& 1+ ~m rJUJ;J 213 Ill] fU #&rJHJl tt1202 
i'f1ttuiERiH: J., ~ XJpJlfJH&Jt l 03Jt!:ff f4 {,lli\ o 

[0149] I·+H th'+ '.C ·'·· rJl-1 r,,(1 - ',}., r±t iif,r±t ·H·• c%..(.·\ii r:P; fftl ;<;; '*2· rh -"'· cm Wl 1 ·A: . ,+,.;+,: (Efrl rh - '/,, r±, D:: 1l'('.J)~4~/X. 'Y:Hl'J .{A 'H 1u!.•t:. ,t,, 1:IJ~jc/JX.I:tr~~Jt T , ~ HB 81 , 1I ~ JJffi'J~ T , -UVt'.r 

Ym EE t:~ ~m mt 1Q iut 2 ~ ~ t~- : :t-t rr½ ~'flJU~ Jill tJl fZJ 22 3 , i9: 11 T :f ff:: f '5' 201 , _§j.ffi 1R ~ tt 
T q:t ,G,13>:fj;lj;j;Jl ftJ2 l 7, -5t t)ij~ r xt JiliJm -~ flj 1051'!',J }A%~ ~Hi-~ flj:fi)l~$~2 l 5A§ij ~r:Af tJLtJ;J202 
AiJ t!Jtrj!J-1H?: ~ & JA% = IWH~ flj jj3z'1£$~ 21 5B j1J ~ i'JHfLti~ 20 2 AiJ tifuiEj1H?:J: , I,U, !~JNU X1 Ji\, llM ~ 
ffil 05 fttlltr:lEh%-{?. t. fj{J {{Ljf o 

[ 0150] {£ ~ ;Jm * 'Ji..1:ljJ l¥J = (J( EE Ylli EE ;t; 'ff t-)f; fi¼ .ifl * tf[ 2 q:t , ~ ~.€{ 00 l , {J.: ~ ~ JJW: f:1/Ij q:t , Ill tJ.HR 
J\·JJ.X::ff$~203. PJJt&t91J\-JJX::ff$m209. 1¾~firn '/i{i fllJJX::ff$m215Al;J, &1¾=1% '/i{i fljtlJJz~tm2158:L;,J 
~~~Jtiff®H r L f[::f '6'201 JJl1=1J 1~~fu' o *~fiM ~-fl~JJ>i..:'ffi$fE21 oADJ.&*=PM ~-fl~JJ>C~$~215B 
lfH~ HT T fl=f '5' 201 7J rt] {lj:lffsPJ ~ re-a rM /i!i fl~!~)ilf tfl ft;] 2 23 ~fJil f41i , Ji!r ~ llITT ~ fl~ 11'01J)l;jf]l 
ri1f±~;/Jo !¥1-i:kl¥J llrn ·~fljU4 f,lli\tJ1¥J o 

[0151] {J.:t~Wi*'Jfi.Hfl 1¥J =txf=tl Yllif=tl ;t:"tfm.~WL*tJE29=1, ~ ~¥,~ l, {£~~hffiWu 9=1, rf::lt]H& 
Jt~l1li5ttJL¥J204 i!1it;!;·: PBtJH.&Jt;~YU!1h1c*t}t2041, fflrX1H2i:tffJ pBtl>zr.&Jt 101 ffj pBt.&fl~Jt 
1012xt 1N:itt:tnr115t; r,B t91t91Jtri:'£tJLf02ot12, m r·t- ri PB t91t91 Jt1!zYtir1m *ttt2ot11 :itt:ff ir1 
ixnJ-r-:1:niJ f,RtRfljJt 1012JIJifft; k:J,&rRtRtRJtP&llff :/$- tP!frfJWJf '5'2043, i~Phtllft WJ 5E }t/$- tp 
~i:tPl=H&t91Jti!tYtil'fi5t]UJE2041 (J<J PBt)Zt.&Jt101 o 

[0152J {£~W*'Ji..r#J lY'.1 =lx EE YlliEE ;t;::fft~J:i¼.ttl *tfE29=1, ~ ~.€{001, z±~~nili: 1:91) q:i, f,Bt&tR 
JtWZUft ;,4--ip !tit111JJf t' 2043 Pf 7'J fr1:I ff '.:E: P]Uft 0 

[ o 153 J 1£ rtHill ~ 'Jf£. nri 11''1 = tx Efl 1m Efl ;t: if m )Jx. ru ~ fJE 2 41 , tJ: ~¥. l1l 1 , « ~ ~ hffi 'f1u 41 , r~H& t& 
Jti~·15ttJlt2J2 l O'®it!li: llfl t.JH.& Jt)%'.YUl'fi5t * t:rt:21 o 1 , ffl+xtff i:t(f{J WJ tlHJ.i Jt 1 0311'0 WJ tJH~ Jt 
1 0 :3 2 xt f i;j# ff j-~ ix ; rJH& t:&} 'i'[Y;,i :'£ Tfl ft;] 21 0 2 , ffl T t- ri rJH& t&} 1( i)J )\'.;j-~ 1X ~ ~ 21 0 l :itt ff 1~ 
ix HJ F 1: IYJ llfJ tf n~ Jt 1 0 32 fWtft ; DJ, & pJ] tR tR Jt lll1 llft /$- iP !titl liJJf '5' 21 0 :3 , i~I!& i!ft WJ 5E TT /t iP 
~i:tllflt91t&Jtl!tYUl'fi5t*tJt2101 (J',J f¥:J t~tf Jt 103 o 

[ o 154 J {£ +R Wl· * 'R. rJR l¥1 = ,x ft!, ~'lli EE ;t: :t: rJf; m ttJ * tJE 2 q:i , ~ ~.?. 00 1 , 1± ~ 't nili: f:91J q:i , rJJ t& t91 
Jtw1Uft /tirJ*it1W1Sf-§? 21 o:3PJ 7'J :J:r1:IA:2:µ,&J1t 0 

[ 0155] {£ r[H® * 'Jfi. Hf] IY>J = <X EE Ylli Efl ;t; ~ m JJ½ ru ~ tJE 2 q:t ' ~ ~¥, 00 l ' it~~ ]Jffi ,fyu q:t ' PB t& t& 
Jtti tJ]tJlt2J205l'L :Ji·: PB t& t& Jtti tJJ 8 titJlt2J 2051 ; PB t.&t.& Jtti tJJ fl1HitJlt2J2052, .bj PB t&t& 
Jt:ti t)] 8 titJLt2J2051 Wcii, ~j {£ PR t& tR Jt 101 ~~j:113H t& t& Jtti t)] tJl t'tJ 2osn~-1£ rH t& tlzl+rli ~ 
rt1H\l111o1J1Y11~uri~titJJrstzH&Jt101 rnJHJ nx v1 ~ PBt1zt1>zJt101 n~ PB t91t&Jtt~ tJJM~ w 1014; rJ. 
&rBt&t&Jttl t]J)i,tf4rlt:ftt-JHtJ2053' fflrllt:tttilJJT-AZfJ<J pBt&t& Jt 101 GiJ J.t;¥4 0 

[0156J Y±~Wl·*R.1m l¥1 = ,xEE ~'IE.EE ;t:;;(f f-Jtfi¼.ttl *r1t29=1 , ~ ~.?, oo 1, z± ~~nw: fY1J q:i, WJ t&t91 
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Jt tit1JtJ1A10211 'e1ti1i: ~tJH&Jt ,j-f t)J 8 +ltflfZJ21 l l; ~ t&t&Jt tit1JL11 ltitflfZJ21 l 2 '-bJ ~At&t& 
Jtttta 8 tttJL;tiJ21 l 1 Weir, ~JJF rJJ t/H& Jt l o:-i~u WHlH&Jtti Wt! Lt021 rnJ {HifJ tlH&J+r& :f:t. 
rt11t,1 o331'.!t11mu~~1J~tJJ~Bt&t&J\· 1 o31ITJ}~J&-m· ~ ~tJH&J,·1031'.!fJ 13J1t1HRJ',-tit:JJM( r::i 1034; u; 
lUifJ tlH& Jt tt ·t:JJ/f t4 rlt ~ t:rL ~,12113 , ffl -=f rlt ~:ti rJff }!<: 8''1 ~fl tlH& Jt 10 3 o<J Ji::¥4 o 

r o 15 n 11: t~ ffl * Y-1:klJ] 8'0 = ,x Ffl rlli Ffl ;t: ~ m rIIUf!l JJUJE 2 q:i , $ ~€{ ~ 1 , 1± ~ ~ liffi w~ er , rl:l t:& t:& 
I+ Ji :ti tfl ti.J 2 0 7-@ 115 : rl:l :t!HlV+ ;I:¥ :~ tJl ;ti,J 2 0 71 ; {)), & rl:l tlH& I+ J:¥ J~l.HJL ti.J 2 0 7 2 , -½ ~l:l t& t& I+ J:¥­
:>:k tJlt2J2071 Wick' {)_qqf pf:lt:lHifl+l 02;1:'¥-tfr-=f rB t:&t:&l+A~WILIJt\Mj 1 Ol:3kt □<J rl:lt&~itv!-q 011 0 

r o 15s J 11: ~ ffl· * 1»:. 1m n~1 = ,x Ffl ~'lli Ffl ;t: ~ rJt m .!fl * tJE 2 er , :Ji:~.€{ oo 1 , 1± ~~nm fY~ er , ~JJ t& t:& 
:i+ J! ttrfl ti.J 21 :3 -eI.-t;s = rJJ tR tR n: 1¥-~ tJl r0 21 31 : ~ 12 rJJ t:& tR n: 1¥-~ tJL tin 1 :3 2 , -½ rJJ t:& t:& n: ;1:i 
:ktJl t-iJ21 :3 l )11!c *' L-'), ~:i} l~H& t&I+ 104 Pr-:t:ir l~H& m1+ y~ w flfl fi l033!Zl:fY0 Wlt&1t}frEf4-: 1 031 0 

[01s9J 1±t~tm*~1§l 1Y'1 = ,x Et1, 1iliEt1i ;2,; ~tftJ3x:tti ~tJE2er , ~ ,~.¥-rn 1 J± ~~im w,1 er, %tJttfl 
tiJ202 §};!:;-: ri~ ~2021 , xttiJtr:lE ¥. %fitflt2J202IY'1 rB t&t:& Jt 101, ~fl :mt&Jt l 03,tlJVJf 1-IWi -~~j 

105Jtl:ff p;fr;~: L-'J&1Hk~li1il[2022, ff ttu:lE~'Et~tJltfJ202i'r''1 rl:l tRtRJt 101, ~ t:JH& Jt 103,r□VJJ 
1-PM /iJ,-ij~1 osm11.7'si1ti£tJf,tfl¥0202lftJat&1&=,x. Et1i 1iliEt1i ,tJ: J8xt Jilr~ -~n~1 osfuJ ~Pri«rs f& f& 
Jt 1Ol.f□ rJ1r&tRJt10:3:z_fuj o 

co 160 J t± t~ Jm * '.& 11fl 8'0 = ,x rfl 1m Et1, ;t: Yif ~Ja .6-IG tt'l * rJE 2 q:i , :@: A¥. oo 1 , 1± ~ ~ fifu {¥~ er , rB r& t:& 
Jt11¥!ffiu:ffltf0208§:j:15: [ffi! JE~l2081, JArJJtlli{trBt&t&Jtl O l JAJt tillli1; ±!J~i)JtJl:#02082, ± 
29]:l-fil w~)J Jtffltr:i!sJB t&t& Jt 10 l : lJ, lt± ~~ rJJ ~4 {$\ tfl t1J 2083 , 1iL T 'fl;?'~tJl tiJ 20 2 t. ithJt x-tn!:A 
~ r;t fJl r0 2 02 nfJ rl:l t:& t~ Jt 1 o H!Hr t4 ii o 

co 161 J 11: r~ -w; * '.& wi l'.!<1 = ,JC Efl 1m Efl ;t:-'¥£ m .6-IG tt'l * tJE 2 q:i , ~ ~¥. ~ 1 , 11: ~ ~ nfu wu er , rlfl t!lZ t& 
Jt1tffltrmtzJ21t18t;!;· = [ffi! 5Et~21 <11, hl1.;r,J1:tfuft rifl t&t&Jt 1 o:JhA,Jt tJfllu: 1:~~;r,J1tJltzJ21 <12, ::t 
29J:l-iliw29JJfffitr:lErJl t&t&Jt l 03: lJ, l.k ±~[gi)J f4 {itJltiJ214:3, 1iLf='ff.:i':JUJlti,J202 t.WJ' 1t xt:itl:A 
~mtJlftJ202(J{J l~Ht:&t~Jt 1 C1:3:itHr~4ffi 0 

[ 016 2] {£ t~ ffi :2fs: ~ Hfl IY>J = <JC Et1i ¥ill Et1i ,c'.;: "f£ m PX tt/ * {JE 2 9"l , ~ ~;{'( rn 1 , 1± ~ ~ l1fu Wu er , ~~PM 
~ni+HtutJl:tiJ216A §M·lNI 7E'.tSt2 l 6A 1 , hA±9Jilli11'.x1 Jim,lj ~ Bil 05hAJ{:.Jjflljj_:Jtfi'i] %tktflfij 
202f1Jtr ~; ~=11M ./@!j n~{tfturJlti0216B1.!J.t2i: Im }E~~216B1 , },}JifJJili f!X'1-Xillf\M ./@!j Bl 105))-.JtLJm 
iJ.Jt fi"iJ lf rJUJl ftJ 2 02 !ffitri5 o 

[ o 163 J -r1: t~ ffi * 11: rin 1'1''1 = ,JC Ffl 1ili Et1, ;2,;-'¥£ m D.1ut1 * tJE 2 ~ , ~ ,H~ rn 1 , 1± ~ ~ n-uifJ1J er , = ,,x Efl 
1iliEtli;t:%mJ&:ttI *tJE2~'e11~ = :t1""rl:lt1H&J,· ~i~ t'-13224, i.9:it -t- :i: ft3fi:l' 201 , llJfilffiJ!tt 
r rr ,c..,JQffilltJl:tin17, tt £tr rl:lr&r&Jt 101 l'.!<JhArst&t&Jt1111ttfli1J204fiEf3 rl:lt!lZt!lZJtt~trntfl 
t1J205, rB t& t& I+ Ji tlHJl tzJ 20 7ITTJ J~ %?"JHJltlJ2 02 ff'] !mu:i! wi 1:£ t. , lJ, -:t pi rB tlH& Jt ~i1 iM°1$t, 
t:& 1+ t¥ tr rn F 1: l'.!t rl:l tR n* Jt 1012 !¥,_i)jf.fl 0 

co 164 J t[ t~ ~-* '.& klJ] 8'0 = ,x rfl illi rfl ;r: Yif fJf: .6-IG 11 * tJE 2 q:i , :@: w~ oo 1 , 1r ~ ~ fifu 11~ er , = 1x Et1, 

rllirfl ;t:Cffif.it!J.lt1'1.#Jfc2~~t:!i: it 1'" rJH&t~ Jt lti:'£ K·r,225, 1.9:.'i'i r [ W f 'El' 201 , 1Lill11sJ!tf 
-=f q=i ,C..,1:2fuLltJl#J217, Jt£t-=f ~ t& t&Jt l 0:3ffJ J.A pf] t&t&JtIJ;1%tJLf021 Of} r:b rfl t&t& JttitJJtJl 
tiJ2 l 1 , l1H:& t:&J:.j.'.ij:JJUJl :j;i,J2 l Jrhl ¥rJ='ff.:~tJltiJ202 8¢J tf1Jtrjf jj!4f 1?J: , ~' t-~ l~H:&r& Jt f!} :c1: t~· 6):;, 

t&:r+J~ttJ&r:1:.nfJ rnr&n~tt 1 o:32Jftltft" 
[0165] rffif x11tf'.'.ffl *~Hfl IY'1 =tx Et1, YlliEtli ,E,; %mr&fli *§Jf2mU½ ill □<J =tx Et1, 1lliEtli ,c'i;O{J'tlffg 
-bJJYl::f'H.tf: er rt;1J1ft tl\ (J~ = iXFfl ~'lli Et1, ;E,; I'.!½ tl ~till1T rt $5( 0 
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[0166] ~JJtfK{ylj l ~~ wiJ ~3352721& S· rt ,c:; ()1,R: J1 rt ?fun I':I[)']:3. ~1mm, m&/'J 52mm, tf &/'J 
72mm) /'J1YU, t~1~·*;i.rjf-J ~~ =1x !'fl ithl'fl ;t;::¥t:r~_l]G1Q *f;E2fM~ ill=l:Xl'fl ifu !'fl ;c:; 1 , -~ ~B ~ 2¥: 
oo s , rs tIHIU''° 1 o 1 ,ro 13n t1H&J\ · 1O3 tj ·ltitfll:l'r. t. fse m 1313 t& t&A m11C tJUt1204,¥0 llf! tJH&J'1· trtrnttJL 
t'tJ2 l 0,5-H:}1nfl'11C ,41-ffl1U 2mm (1{}-if J"lit11li=iJ L) , m &8mrn ('00'.}3[7:f ibJ W) IYJ f5Bt:IHIU+41C1~11rHWi 1013 

;¥1J ilf! tl1 t:& I+ Lit ¥f. [lll +IW 1 0 3 3 , 1t 1t- F,l:l tl1 tl1 I+ Lit ¥f. [lll t'\W 1 0 1 3 flJ pf] t:& t& I+ L!t 'fJ. [Ill +IW l O 3 3 fWU #%( n<J .:l 
!FIJ fX~ 1±1 f58:rlHizJtt~ t:JJtJltiJ205;¥1J rJJt:&t:&Jtt~ t:JJtJltiJ211 t~tJJ tJJpjJf !]Gtf /3t 12mm, 1t &3mm 
0{J J3Stlt&Jttl l:}JffiR □ l O 14,tlJ f)jl tl1tJVttll:JJfuR LJ 1034, mtl1tlzJttitJHfik LJ 10] 4:f!Jrf:Jtlzt&Jtti 
WffJt LJ 0{] tf;l:tJE-j X1 )11i If'] 1313 t:&t&T+tl>t '1J. [1!1 fll O l 3ff1 l3J] t&t:& J+tl>t ~ 11r1,t"i11[1033~j{J tf;l:tJW:,&r, ~& 
)']6mm(t<J f58 t&t~I+ 102flJl3f]t1HJD+l 04;t tl1J11U¥-ttr rBtJH}f[fLj)t:f:\:11:f];.J;i l O l 3l1J riJJ t&tlff:+ll)t:(J­
[Ulfj10339'l o {±8 4:ZU: 10Jt1H1V+ 104!'.!<J l~Jtl1t&1+4>t~fHlt!11fl0331_tr1i~~-~ ·f€\tf Jl1wT1 ,;{£-----. 

{}Z Efi 11E.rt;-t;1 ~f~~ttU8 ilf! t1zn:~Ut l 0328'.J ½ f58 t:&tlzif 45Z:~flJJtWil 013X>rflo<:J PrH{C¥i!i%1L~¥t=t€\ 
fl~JwT2, {±= 1J:. !'fl illil'fl ;2,; l ~t:Af~lli! 15· ilfl tl1~* Jt l 0320''15-j 1113 t& lllfcxtl1rJ -f;'-JH 015:xtfi'[O'J lmf\'[ 
xt JN fi!i'~Mt ~ t€\rtJ1wn i,u, & 1±~J:J t& Mi2x1r111 g-f) 1 o3sM OOi1i ~ [g r@f%z,~1 wT4, t€\rtJ1wT FiD ;1 

ll;,J W.Ji/'Jl Oµm, -ft~ Tl, T2, BtiJT1tf &/'J15mm, ~&/'J2 1lmmo 13B tl.HlJt101 ;FITTi1it@.f:&HP:w o 1±1 

~~~r&*Ji.~~-#~~~=~~~Efl~AA~" 
[0167] xtbt fy1j 1 [BJ ff [J, m1J4&335272lli!-q rt ;t; (!& 111 l'fl ifuf¥ NJ'.13. 3mm, 'W'.&)\r 52mm, -if ftJj 

72mm) .T-J17Ll, 1:tfflJYlif tt-t rr 'MMIJ~ v s0 J!z)Yjir±J-Wc i&-ffi.toi¥tt.'~fki& 1fi. ft1J1fi. tl1 = iJC rt imrt 
;r:, ~ ,H.€{ ~ 6, rJ r,13mt:&I+Y?: w r11 1f\'1l 1 o 13:,¥0 r,JJt:&t:&I+Y5tWr1r1tWi 10331murin0 ~:murx1Jtfj.*ffi'.ftf-tJJ 
lJi, TL T2, T3 LlJ..zT11*ffl:~5µmfW-t~~J!P:wz3'r, Jtfi£fn.l ~JJW:1:YUl o 

[016sJ xt rt {Y1J2 [BJ ff l',/, m1J1&:3352n'f;t!-q rt it: (Gx: J1 rt it!!./¥ 1Jtt1:3. :3mm, r!Ji)'] 52mm, -ff!li:79 
72mm) 3/gf3iU, 1t9'l riT l, T2, T3[J.,&T4* ffl lOJ1mJ-Wf'~t~H2wz6'r, Jtfl!?.[BJ X,J-bt fy1Jl o 

ro169J {±~l.m!: 1:Yu 1 , xtrt 1y1J 1.&w.nt wu2 9'l * JJ!J jiIJlx20,t-tt~J,H.! ~-=f+h imff £:it!: ff:#;_ 
~~.w&~;,frHxt~~B~~~~~•r~~~~*ff~~~~mmffl~rx~~~ 
ll;,J'~W 1£ , Jifr f~- tt Jt-1: ~ ~ri ~ 1 rfr ~ o 

ro110J 11.1 ~ii'ili1y1J 1 ¼ xtrt fy!J 1 -201J i~UiAta-w: 

i \fJ)Jffr~r 

i m.Ah Wh/L mm 

~::::-:-~~,~~ [0171] 

3027.4 937 3,28 12 

[0172] JA1§:.1~- ill,* ffl*J-1. n)] =l:1c !'fl h~rt ;t:'fft1J&tt'l*fJt2$iJ-t'!t0{J~Wl19U l ll;,J ={.1cft! 11h 
f!.!~~~fil~~~~~¾m~;~N~Fl~N~f!.!~~~~ffi~;®X1~~1mRff~~ 
!'fl ;c:; ill Jlil ~ ftH{t f6J fill, {LJ fr,J J'tfi1i~M5LW- f¥Jt@.tl~1W:& f:l:)JWT9'f3t;_:fti Ht rlJ:J ,'w~1!£; X1bt {1u2 

~fBJffUfilTtt~~~~#m~I*N,illJi.~T~~*~~ffi~l'fl~. 
ro113J 1±1 JltPI fil, ~ hfil1YH 9'l, *ffltt mmfsi~ i;13t1H&1+t1tzH11,tt10BtorJJtiztiz:i+Y~w11s1ft 
1033f~Utl -=t WIJ rR 110 t:&Jtf:tii{Jrj~ :it±ffl~lj(-=£ mu '31 'R 110 ~ *TI&i fi:iJ ~, 1~JI rt! ,r,; (J{j ftffl 'ii.1:tt 
f3~, Ji* .Ftj = ,x rt tfu rt ;2,:~r~AAlli!~tt2DJp;f~ !'fl ;2,; l'.t'0#Jt;-&tLlff::µx;* Q 
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Device for round-cornering pole piece 

Abstract 

The utility model provides a device for round-cornering a pole piece, which comprises a punching machine, at least one upper 
shear mouth, at least two lower shear mouths and at least tvvo positioning plate parts; the central position of a platform of the 

cubic upper shear mouth is provided with a hollow cylinder mouth, the cylinder mouth is connected with the punching machine, 
one or more corners of the platform are respectively provided with hollow arc bodies, the center on a platform of each 

rectangular lower shear mouth is provided with a hollow cylinder mouth, each lower shear mouth is fixedly connected with a 

working board of the punching machine through a fixed piece via the cylinder mouth, one or more corners of the working board 
are ground into a solid arc body, and the positioning plates are arranged on the position to be tangential to the solid arc bodies of 

the lower shear mouths; and the upper shear mouth platform is parallel to 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 

trimmed into arc shapes, so that the pole piece is difficult for scratching a diaphragm, and the influence of burrs on the sharp 
corners on the tail part of the pole piece on internal circuits of a battery can be reduced. 
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*~mffi~m*r~~mTa#tJJ~m~~ 
'g'. , § tiff 11i1 lli:tJL ~ ~J> ~ :l:k: _t g,J D , ~ ~J> jJ,J;j :l:k: T g,J 

D, ~IJ> 2 :l::k:5i' 1fz:tJiilM4 ; rf 1:f f*_t~ D DIJ-'f'El' rr 
1L1 ffz:j'[ 3f ~ :z;s: 1L1 1211 tt 1* □ , i~ 1211 tt 1t □ ~ i't1 ffitll 
Ji.ti, 1=E1f~~mmz$1-m:rf~ ~,i:.,~sJM*, *1f 
1;$.T~ □ i¥'1f'El' 4" i'sJ:rf:z;s:,i:.,1211Hf;$. □, uID5Ef4W 
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1. -tr/1 ffi r:tlU,tJJ ~ffi IJ~sltj[, **HrF.tEr :'E1t5lrr R~JJL ~d>-~ r.~ Q, ~d> WI~ 
r~ Q ,~d> 2 ~5E1fr:tf$1tf: ;?JrJ£J--.~ Q$1tf:~iE1fftB"JfB',tEfB'B"Jq:i 1[dfr'i'.H~­
'1'3¥:1-£7'7 s ~ 90 ~*s"JJf_t~r'.ic~B.! ~TF1f 1*s"1~1[i,1211tt1* Q, ii1211tt1* Q ~irr EE::trL~ 
~,tEiE1f~~ff~-ffi~$~ffiH~ffl~~~~~,ffl~~~~N~M-1~r~~m~ 
iEh1*&''1~-[i,12115l1*,pfiJ£*t5EsJ!UtJJ 90±3 )t,p)TJ£*tk3¥1-£7'1 2 ~ 8 ~* ;r~Q~tf: 
771*B1fB',tEfB's1q:ii'sJH ~~$~3¥1-£ 2 ~ 1so ~*s1Jf-1~r~~:Bt~-tf:771*s1 
~ i[., 1211 +-=H* Q , [ifil 5E 14 ® :ct: 1211 +-=H* Q i~ r~ Q ~ ,rr EE tfl s1 I 11: a arr~~ [ifil 5E, i~ i~ * 1f 1* 
R1-1B ~$~181T M rnZ ~i[i, 12111.llH*, i~~i[i, 12111Jl\1* R13¥:{i:lP 1Jl\m'.:l:tr ~ _t~ Q R1~ 1[i1 12111l 1* 
3¥:1-£.fP5}1l)J[;t§ ~ ; 5E1fr:tJxJJJ"1ir ~r~ Q ~i[.\1211sl 1*t§t!J B"J1fr1i ;L, r~ Q B"Jf a'f1T, 
5E 1fr:tf t§ lizJsJnlGAffi o 

2. izP:tXlU~* 1 §r;£s1ffl r:tiJt l;7J 1211ffi B1slt][, **tfiltEr di½I:if ~:'fg _l_._~ Q $1tf: 
~.; 1t;121; 1 tR:, r~ Q iffl1t1t;121; 2 tR:, JE1fr:t& 2 tR:, 1 a r·iJJlrr EE::trL 0 

3. izP:tXlU~* 1 ?fr J£s1ffl rt~Jtt)J 1211ffi B1slt][, Jtt;filtEr di;121;1f~:'fg _t~ n fff11tf: 
~~1ijzg 4 tR, r~Q$ftf:fftjzg 2 ~, 5E1fr:tf 3 ~, 1 B'~iJJlrrff:tflo 
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ti*~Yiii 
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;cll:,.§!+±--.l!. 
~ ,r-.1.X/l'-

[0002] §I ~u EB T fg/fil~ .S:B"J r'§'J~*' il;fJQ T IEffltlki;1; 'f'Hmm' ~[%Jlj~BI.Jm.S:, 11 E§.lfil 17'] $ 
3:' rs:i ~:bQJ*;j\' ;j;,Jk}t-½ ~[% fliz.i'sJ BI.JHf lli ~:bQ S)j ~' :bo_t ~/WJEJJJ<: ~s-tmttt'J )}ff 1t;f P, BI.J ~ l1K' 
1! fg /tH [E t:&J:t -=f:JfU 't~§lj ~t:&J:t ~W~WUtz ± 17'] $ *}ij~' ~¥3utum~~:3{, ~ ~J:l:l'F O ~!¾}:;z 
ll, xttlkJ:t fi&WBI.J:Rm =tWLlTffi~1'Frnilm~ll, nHIHfBI.Jt~1}t~Tib1~, 1!3. §I fir **13~~61.J 

~m~fi~r;l;J.§ 

cooo3J *~ffl ffi~ 8 tE1Jt1~-frrx-HlkJ:t1'F rnil m ~lIB"J*-'a, ±mtttJJ P#-mW:Rm ~,u, m 
r;#- ~ 1m ~ w :Rm cf: wu *111r'i ffilZfl:I} 0 

[0004J *~ffl ffi~:1J~~rrf : 
[0005J -;fr/1 ffl-=f i',&J:ttJJ rni1 jij BI.Ji~:a, T1t5{9=1 EEJJL, ~ d>-t:k:_t~ r:J, ~ d> M t:k: T~ r:J, ~ 
d> 2 ~k1iz:tkfffl14 ;f)Tj£_t~ r:J il'IH4~IE:1J1tBI.Jf-§', ttf 'a' BI.J"t' 1l.'1iz::a:rfif -T+1£:1/v 
s ~ 90 ~*BI.Jf,,\_t~TJE~m~ IE:1J14:BI.J3:' 1l.'rnilH14: r:J, i~rnilH14: r:J 1=il41 llitf1tr~, tEIE 
:1J~B"Jff~-ffi~$TffiTT1fffl~~5E~~,ffl~~5E~NB"JM_t~TJE~m~IE:1J~B"J 
3:' 1l.' Ifill 5Jll 1* ( ep IE:1J1*~-r'§'JN7J [nJ Jf! AA T [nJ £11.[1:I] BI.J Ifill~![ 1*:jjt) 'PJTj£il5EsJ!lN:1/v 90 ± 3 

N, J:1Jrj£t~5E~1£:1/v 2 ~ s ~*: T ~ r:J _'±l_-ft:1J1*B"J'f-&, tE'f·-& B"J"t' i'BJ:rf-'i'~$'i'~1£ 
2 ~ 150 ~*B"Jf,,\_t~TJE~m~-tt:1J1*BI.J3:' 1l.'rnilt:H* r:J, lnl5E14imrlrniltt1* r:Ji~T~ r:J 
1=ilrf1 EE:tJLs"JI 1'F-& ooJ!t~[9]5E, i~~-tt:1J1*s1-ffi~$TffitTffi;M~1l.'~~Jll1*, c ep-tt:1Jf:t 
-1 Tp};j~'--OOBI.J IP]-r'§'J N:1J ri'iJ B"JMTffi?f §IHBtrT ~JJ½rnilsJ!l%, %Mfi5r 8 B"J rnilsJ!l 1*:jjt) i~~ 
1l.' rnilsJ!l 1* sJ.J ~1£tPsJ!lffl':!:)J-½ _t~ r:J a~ 3:' 1l.' rnil sJ!l 1*~1£tPsJ!lffl'tB IP1 ; IE 1iz:tfJJ)(1i -=t-½T~ r:J 
~ 1l.' lfilBJ!l 1*t§tJJ B"J1iz::a ;_t, T ~ r:J B"Jf-§'f1T, k 1iz:tkt§Jiz.i'sJMHffi 0 

[ooo6J ~ ~ "t' ~P **J:=l=Pfz:h:1J :i:l, IJ!Ll1ftm;:1J~:1/v _t~ r:J $14~~ 1ftm; 1 *' T~ r:J $14 
1im; 2 ~ , 5E 1iz: ti 2 ~, 1 -& cf ih lrfi J-1. tJL o 

[0001J j: fil~ "t' ~P **J:=l=f='f.Z917JA:, 1JLm;:1J~:1/v _t~ r:J W14~.S: 1JLm; 4 ~_§jf;JcfpJJ)(:a, T 
~ r:J i'flH41im; 2 ~, 5E1iz:tf 3 ~, 1 -§'~ihlrfi EEJJL, li*:a"t':r±'ELt~if ®@~n 
[ooosJ *ffi *~ ffi ffi~ B"J*jfJ§, DJi~tlkA s"J [J] T7J ri'iJ BI.J:Rm 1~tJJ nxJJ!l:jjt, tA TTuDJ l2J, 11 
~~~~~~~~.~fg~~*mW~B"J~ffl~~~~~B"J~mffilZ@~~fi~,M®~~ 
~W:Rm~~~~~17'Jffflffiffls"J~~o 

~f11!ii.J?.H~ 
[ooogJ ~ 1 ~JJtWu 1 .f.z:h :i:l BI.JtJJ rni1 ffi *:a~~~ 
coo1 oJ ~ 2 J:~ r:J rm14~~ ~~ l¼1. ~ 
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coo 11] 00 3 r ~ r:J 'l'flWH! i'~ ifu fJTI 00 
coo12J 00 4 *'l'f1H4 nJi::i'~:w: 00 

~ 1i ~ ~~ JJ :tt 
[0013J ~ ~ 13~ R ~ A T iJl ~ *~ ffl IJT ~ITT~ 1~ ~fJllti 5'\'.:, ~ 11: Axt*~ ffl IJT ~ 15i?:t? ffi Ii! 
sf.J r~1tHiiJt RJi 0 

[0014] ~JJiPJtl 1 

coo15J -=f ~Js:UlkJ=,tJJ ~ m ,1;;1, ~:w: oo~o oo 1o '§ti1f-=¥~J:i'\'.:sf.J,rr 1±,m 1, ~*--1~ Q 2, ~ 

*r~ Q 3 ;fPM*5E{irtf 4o 

[0016J _t~ r:J $14 2 sf.J ~;j;Jg~;w:JA!. 00 2, 11J=IH$x "F~HIXJ, :'Eili-tf:A 15. 5 ~*s"J IE ti ft Sf 
-§', tr:5¥-§' s1rti 1Li'{11.:i'3f1f ~~-¥1~A 7. 6 ~*s"JJ.A--1 ¥r%~:ot~IEti1*s"1+- 1Li'~tHt 
Q 21, i~~tl:1* Q 1:cj,rp &tJL 1 Jiti, tEIE1i1*B"Jff::w:~m 3f1f-'¥1£7'J 3. 5 ~*' sJ!lliA 90 Ii 
s"J J.A-1~r3'Git]r~ Tf 7J 1*s"1 ±: 1Li' ~ sJ!l 1* 22 c ep Tf 7J 1*Jit~ r§J nt7J 1bJ :ITTfiX. T 1bJ Ef! [1:!] s"J ~ 
sJ!l 1*trt ) D 

[0011J r~ r:J 3 to fJg~;w: 00 JAi. 00 3, 1.trffl 1$.)df"F~, ¥.-tf:tf 14:ITTSf-§' -tf:, ~, ri'i R ~ A 51 ~ 

*,51 ~*,27 ~*' tE-'f'B' Bf.J"P i'sJxt,f~TTM~-'¥1-£ 7. 5 ~*s"JJA-1itr3'G-i:]Pi Ktif*B"J 
±: 1Li' ~ ,1,11* Q 31, [815E 14mHt ~ tl:1* Q ~~ r~ Q 1:cj 1rr 1±,J;JL 1 ITT I 11:-§' urr Jitt [815E, ~~ i~ * 
tif*s"J~m HJ~ m~•li'~s;R 1* 32, c ep-tf:tf f*_t rM ~OOs"J JrB~~1ttJ ri'D ITTM~m?t11Ht 
nm m ~ sJ!l:ITT, :ITTfiX.1:t3'r t-1i sf.J ~~nu*trt) , i~~ 1li'~ sJ!l fts1.J-'¥1f~ risi1~:J1:J 1:cj --1~ Q ITT±: 1Li'~ 
sJ!l 1*-'¥1~;fW sJ!lli;t§ JrB o 

coo1sJ *$14s"JnJi:iL~:w:JA'.OO 4, 5E1irt&nJ:i'r!cjr~ Q 3 ~ 1li'~sJ!l1* 32 ;tg t;JJsf.J1ir:i'; 
--1~ Q 2, r~ Q 3 s"15¥65ftr, Mt::k:5E,firt& 4 tB1Lz:JsJm1"lm 0 

[0019] ~JTIE:Pftl 2 

coo20J 1.trm a1, 1tx ~ h IEtlkJ=, ~ ffl tlkJ=, m~5E 1irt&:i'r7J( 5¥ 1'1''1 r~ Q 3 5¥-§' --1, r Et-¥ 
iJJ s:Orr J-1, tJL 1 sf.J J-1, jJ !@ , fiX. 90 Ii sim sf.J --1 ~ Q ~m: z m r, tE --1 rm jJ s~ 11: m r i~ tJ£ J=, ~m 
mrii, ~1[:tt1t:ePPTxti'JkJ=, sf.J[9~~1flJJ\.11iJtJJ~m, 1ttlkJ=, m::z1s: 90 liHm~AfJ 90 Ii~ 
5][' JXmJ}R ri ~ tfj) ~m ~ lU xt ft! iih p~ ~ B"J %iJ1JJ J]\rn}} 0 

[0021] ~JTIE:J'Jtl 3 

coo22J 1iiJJ 5'\'.:tffiJt m ~ m tJL, *ffl 1iiJJ:i'\'.: s"J,rr fftJL, [g **tJptJpfrJ s"J r,~ w, W3 **m ITT 
r~ r:J;fP -*5E{irt&, l;LR!®@:ffo 
coo23J --1, r~ Q 6 --½ 'fiJJ:i'\'.:tJkJ=,tJJ~mtJLs1-1, r~ Q ~iiJEd~ ~;!ik:zls:t§ JrB, - tR:JE1il 
tf MM m][m o 

~~J ~ffls-t,~MhIE~J=,~'ffl~J=,:5t~m~5E~~MOO*fi:i'r*5f~r~r:J5f-§' 
--1, ~!l!'ft.Jj;@~, *ti~s~ ,)Jx. 90 1tsims1.J u_lJ ~ --1~ Q ~mz mr, tt--1 r tJJjJ s~ 11:mri~tJiJ=, 
~ffit:}]p#;, 1ttJkJ=, m::zls: 90 liHffl~A 90 li~sJ!l, ~1[:tt1t:ePPTxttffiJ=, Bf.J [g~~m?t11iJt)J~ 
m 0 
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Electrode plate for nonaqueous electrolyte secondary battery, and nonaqueous electrolyte secondary battery 

Abstract 

Disclosed is an electrode plate for a nonaqueous electrolyte secondary battery, which is capable of preventing a short-circuit 

when the nonaqueous electrolyte secondary battery is broken by the application of pressure. Specifically disclosed is an 

electrode plate for a nonaqueous electrolyte secondary battery, which comprises a collector (10) that is formed of a strip-shaped 

metal foil, mixture layers (9) that contain an active material and are respectively formed on the both surfaces of the collector, and 

a lead-out line (11) that is connected to the collector (10). The collector (10) has an exposed portion (13) on both surfaces of 

which a mixture layer (9) is not present, and the exposed portion (13) extends perpendicular to the longitudinal direction of the 

collector (10). The lead-out line (11) is connected to one surface of the exposed portion ("13), and the width of the surface where 

the mixture layer (9) is not present is larger than the width of the other surface where the mixture layer (9) is not present. 
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1. - 1rft ~ F 7K ft!t~ J:m: = lj( ft! ¥fuffi ft! t& ti , Jt J:l ~ : 
EE wtlt61~~ ffi%JJx 61 ~ Et! 1*, 
*~mtt~m~~wrm~~Et!~~Mffi~¾~m,~ 
~*ttM~~ ft! 1*J: 615 I ili 5 I~ ; 
M~~~~A~Mffi~~~tEM~*~§~Bili$, 
M~*ili$fflmTM~~~~~*N~~¥UM~, 

1/11n 

MIBB ili $ 61 -1~~ 61 UIT J:~*~ MJ& 51 ili 51 ~, 
m~-oo~ooJ:~~~tEM~~mm~~m*+jj-oo~ooJ:~~~tEm~~mm 

61~HL 
2. tltlrrHx'.~iJ~* l MJ£ 01~F7K ft!fij~J:m:=lj( ft!;;mffi ft!tlztR, Jt"P, MJ£ 53-1~~ 0100 r. 01 

oo~m~Bili$~m~¾mm~M~~$~ttrm@~m~-oo~oo~~~ttm~¾m 
m611iz:Wo 

3. tlz ffl ;ti[ ~u ~ * 1 !¼ 2 ?fr J£ 6<J ~ F 7Jc. ft! fijli[ ):w: = {J( ft! im ffl ft! t:1Hf , J3..: "P , ?fr J£ jj -1~~ 6<J ffi J: 
8''1~~tEJ5fr~*1fU§ 8''1 ~Ji>J\r J5frJ151 ili 5 I~ 8~t§x1r J5fiJ1~ ~1**1th rPJ ¥1l8''1 Ji rPJ 
61~No 

4. tlHliHX~U~-1< 3 MJ&l't~~F7Jc. Ffifflli[J:w:=lj( Ffi¥1hffl Ffitlztf, Jt"P, MJ&jj-1~~ l't~UIT J:61 
ffi r[{i; MJ1Jt ili $ R1 J5Jrj1 ~rr:um R1M i'" ftml$~tE + x1 & R1 J5Jrj1-f~~ R1ffi J: ~tEMJ15 [ ili 5 I 
~ 6111 :a 0 

5. tlzffltx:~,j~* 1 ~ 4 "P {I:-J,m)5frj£ o<J~FJK ft!fij~J:m:=lj(ft!imffl ft!tlztR, Jt"P, J5Jrj£~ft! 
1tlbfflm, J5Jr~1~t'Hmmlb IEt1z1~t'Hmm 0 

6. -trr ~ F 7Jc. ft!fij~ m= {X ft!~m, Jt ~ ft ft! tlz~ p;j #A~~~ Tf tlz t&lP jg tlz t& 1/' EE$ JLm~{g 
~ 1*-7cti i')Hm AA 61 ft! t:1H'Jl , R ~ F 7Jc. ft! fijli[ J:w: 61 ~ F 7Jc. ft!fijli[ m = {J( ft! im , 

J=ifi~iE t1z tfRJ=ifi~ jg t1z tf ~ 8''1 ~&-~lb tx~u ~ * 1 ~ 4 ~ 11:-JifiJ=ifi~ 8''1 ~~ JJc. ~tli[ m 
-. {J( ~ ~fil#J ~ tlz tf 0 
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ti*~Yiii 
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;cll:,.§!+±--.l!. 
~ ,r-.1.X/l'-

1/141n 

[0002] Jli:4*, Tl T fg~~PFm loJ ;i1l[rm :ff it T rC$1ltR:ffl Bf.J =1_x Ef!lfil' lPA~ Ef!t9J IJ:lffl 
Bf.J~1JC Et!im, xt-=fJ!® ~{JCEf!lfil, ~*stu$-r:l{~ft fglzjc fg)}f[Jjj fg * Ji;J\ru1%P$z_m O 1t TJ¥Wl 
JEJ!frp~*Bf.J ~~Bf.J Et!tfu, PT37Ll* ili -Pnrsf.J~FJj( Et!fff~Et=1_x Ef!lfu, it~FJj( Et!fff~Et=1_x Et!1fu 
~w~~~w~~~mtt~m,~w~w~r*A~TJ~U~mci!mMffl"~U~~"~ 
t~stu$wtAhtMJHlW~ {Bf.Jt?JJm) Bf.J7wUt'rm1~3'UBf.JfiwtA1til-t?JJ1'FTJ:fntltt;f'¥4, ~ffl:fg~if 
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ft%o 
[ 0004] :jj j[, , Jfj JvG Tl h tit~ fa tit B"J iE t:& Edn t:& fr, EB $ ILEt t~ ~ ~ tt ft {J( ~ 11':, ~ fr, EB $ 

:rLmt~~~*t=¥irt~JJ½~i»JEtit, %JJ½it Et!~~ o rm _a, itit Et!~ ~Mu&trtJtE Et!imJ'E ~J, it Et!1m 
Yt: EB ,,-i~tJH~HM /~~ f tli'.tlsf.Jt~fliU, ~fl=lf!iU~ifi':~%nx;o :jj!Jr, tEi~ Et!fH~11U1AiU Et!1m~ 17'1 

J§' i~~t&W#IE!5EtE Et!tt!!.nB"J:ff Q film$, tA rmt~JvG~FJj( fgfff~m=1_x fg)fil 0 

[0005] lJZiftt;i~j(~ 
cooo6J ~%UJC~ 
[0001J ~;fUJC~ 1: B*t#:ff 2009-64770 %0:tli 
[ooosJ ~;fUJC~ 2 : B **}:ff 2008-234855 %0:tR 

~n~pg~ 
c 0009 J it s] Jifi ~ fff~ 1:k s"J roJ ®I 
coo1 oJ PT~. f1= TJtE~~* Et!t~mt=;i_x Et!1m c ~ rif st tE. M~tTJ" Et!lfil,,) "P r%'J ~* 1tsf.J-
~-=¥BL PT37Ll*ili lEt&, ftttis"J r%'JW &{to *ffl it-=¥Btat, lEm, ftttiff:-wcpt1J~tEtit&®! 
1ts"J@HPJ o 

[0011] it!:TTu' MI fr r%')~ ~ 1L 1t Tl Ef!lfilB"JsE~'& Hr~lffi Jt:fJo' ~~'fiB"JEJ'fl1i~1~1~m~ 0 

~TJ~~~~~~~-.~TIT~~Et!1tHffl~~¼~m~~lli~M%rm~Et!1tH~~m~& 
~~~lli~~~~o~r~~m~~r%'J~S~li*fflT~~m~~Et!~,tE~lli~~~cp, 
tit& rn r lli :tJ rmt&:tfr~ #tJJ lffi, 1f PTst±mttwU11BzJ1Ulrm ½ xt fgtin:tsr, fA rm;,td:t-Rftt, ~ r!l: 
it:ma 
coo12J ~r _t~ roJ li12I, ,¥it sA l't~ § s"JtEr, ~{ftttN T ~F* Et!t~m=1x Et!im s"J /BJ~ ~tri 
r%'J BE* W !3t , -# 1L 1$ 1t: f J-1.1;Jt st Bf.J ~11 IE'& Bf.J ~ ~ 11( Et!fff~ mt= ;i_x Et! ifuffl Et! tlHi o 
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coo13J mrm~~101~61.f-.§z 
[0014] 7'J T itiLl LiE61 § 61' *~ ~ 61~F7J< ~fll~Et=lt ~itl!ffl ~tJHi W:JE7b -tzrrfttJnlG ; 
JtA~rn*~61~~ffi%nlG61ffi~~,*~mtt~Et#~:i:r~:r£•~~61Mffi61*~ 
Jz:,;fP3itttt_t:i£ffi ~f;t_ta~ 5 I ili 51 ~' _t:)£ffi~f;tJ3_~p);jffi:hlJ~ZCftt_t:r£*:tfUJz 61Sili 
$,_t:i£BiliWfflMr_t:i£ffi~~61*Nn~*HM~,_t:)£BiliW61-ru61ffi_tjitt~ 
_t:)£5 [ ili 5 I~, _t:)£-f~U61ffi_t61~ZCftE_t:)£,fr:tfU~ 61 ~!tA-=f jj-f~U 6100 _t 61~fftEL 
~~:tfU~61mNo 
[0015] PJ l2,{ W:JE7b YPrttJnlG :LJ&jj-f~U 6100 L61Ifili[{i;_t;&aili W61LIB*ffU~ 61M~ 
~~ZCftErM@61_t~-0061ffl_t~ZCftE_t:i£*~~61~:i'. 0 

[0016] DJ l2,{ W:JE7b-fzPrttJnlG :L:i£jj-1~U 6100 L61~tftELiE*ffU~ 61 mli+r _t:)£ g I 
ili ".l 1 ~61t§xtr _t;r£~~1**lin~ *H61n~ 61jtlt a J3:1~'tl?5tr, -ar l2,{ W:JE7btzorttJ 
nlG:~:r£:1j-ru61ffi~61ffi~~:r£~iliW61~:r£*~~61M~~wZCfttrM@61~:r£-ru 
6100 _tZCf,tt_t:)£ 5 I ili 5 I~ 611iz:w o 
[001 7] * ~ ~ 61 ~F 7j( ~)ff~ M = {)( ~ ifu W:k 7b-tzn r ttJ JvG : Jt ~ tE ~t:&~ 17'1 #A~~~ IE t:&ti 
;fP '.BHJHi 1r rn ~ JLmtritid4::¥i:t5Erm PX 61 ~titll, R: ~Fll< ~!ff~ m 61 ~F 7J< ~)ff~ m= {J( ~im, IE 
tli tlzlz :m tli tlz "t' 61 ~ y-~ 7b _t:)£ ~ ~ 1J< ~!ff~ Et= 1JC ~ 1mffl ~ tli ti o 
[ 001 8] _t ;& ~ F 7j( Ffl t~ Et={)( Ffl ifil ffl Ffl tJHi "t' ' PJ l2,{ W: ;;£ 7'J j,(p r t8 JvG ; • Ffl 1:t 7'1 f§ rg ' 1§ t:t 
~m ;m 7b II ti 1§ tHm ;m " 
[0019] ~~~:t~ 

[0020] t~ffl*~ ~ Et~~F7J< ~fll~Et=lt ~1mffl ti.tiR:~FJJ< ~fll~Et=lt ~ifil, ffi -=f ztjjili $ 
-tu 6100 ~~ZCftE*tfU~ 61 mNAT jj -f~U 61 ffi ~~ZCf tE*JfU~ 61 mN, ~ Jrt ep ff tE ~¥ili 
61ffi~~ill~g~~ffi~o ~Dt.~~**a~~~61~~tto 

~11 lfil iH. H)i 

coo21J 00 1 ~*~~J1filn:i:t61~~1J< ~t~Et=lJC ~1m61ttJnlG61~:1J;.A ~ l'fLll'X1.00 o 
[0022J 00 2 ~*~ Fhtitll61t8JvG61~~JJ)(Al'fLl*JnOO o 
coo23J Ffl 3 YE*~ l::~~n:i:t "P 6113 I ~~*11:i: 61MttJ 61~:W:JJ)(Al'fLlfJn Ffl" 
[0024J 00 4 ~*~~JJfiln:i:t"t' 6191~~*1iz::a61~t861~~JJ)(Al'fLllJnOO 0 

[0025] 00 5 ~*~Jt1m~l1fil7JA rr 61".l I ~~*1iz::i'.61~tz;l 61~~:JJ~AifiJti,11. 00 0 

~ 1i ~ ~~ JJ :tt 
[0026] tEiR~*~~ 61~l1fil7JAZ ~u' xt3'cnlG*~~ 61~~:itr1TiR~ 0 

coo21J tzw_tJifiiE, itrfrxt ~imhfiljJwtJLi-i@nrm~~Jtff 1i.&'.i't':JitM!~, tEIEti, :mtit-2.r§'J w Jt 
ft 61 ~ ~ 11< ~t~ Et= 1JC ~ 1-m "F , ~ ~tli ri ttJ JJs.n w:ey ~ * tJJ WT, wu 1it ~1~ Ml rm 1t'tJBJi!! 0 111= 7b J3: 
1+ '11H5t 61 xt * z-, ~ m iLl f,(o ~ lLl x 1¥iA 1 "t' ic. tit 61 jj~ 1T ~ r§'i ti ti e ~ 61 * ~ tt, iA 7b ~ Dt 
PJ 231: ft _t :r£ 10 J ffi21 " 

[0028] fl::!~, ~ .p}fj Tep 11'.*ffi ~-tLl )(1¥JA 1 "t' ic.tlt 617Ji!' 3 )JfiljJp]!3.1a 61@n TTu~~ :!t ff 1i.&'. 
~ ill PJi'fE ~¥J:~ m D xti~~~itl:fr T w~ :5Htr, ~*~ii§ T FR r trtR ti 61 ".: I ~:i!!:~W&'.!J§ 
tt~mEt~i:$:5t;fP*~!><:W ( 5l~JittW) 61~N~~A,~~~~, ~DttEJtJilJy-$~~ 
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mHJlm ' i~d'ffl ?J'-WU 1'il ~!% Bl TTu ~ i!iJ1rni 0 

[0029] t#iu £:r'r~;;tljj[mft 2 rf1 ic',~sq 'JI ~fNJ!!:-riz:r'rt&tJxB"J*Jj[7J [P] B"J rf1 Xtffl sMim r, 
~~~~1J$~4ftE Et!iili s"J l7'J ~,f9' q:i J=ifr ~ B"J 5 I ~1*if9'1L1HtLlfU:ii 1J\ f,~Jl'., # Ji ~~1J$ ~ifffHLtt&sq * Et! 
Et! rn , 1!3. ¥7 ~ 1J oo , m Ll iJ\ 1n:tJ r ft q:i ~ ir1n1 ft 5 1 ~ , Ndrn fJ\>1 r m JJffi :tn11 _t J£ jj~ N sq @:tJ ~ 
~*q=i-=f 5 I~ s"J llf1ili:, fQ.~~-=f~~ ,8, ~tiJxWc 2 q:i *11:1£1PJ i2~ o 
[0030] ;itlJ)Z_tj£ IPJ ffi2li't~4>: $ i~tt RJJ w1fJ 7v T ~i11ki~ IJ:iJ ffi2lrm Htif T ,S-,fr/i~iJ\, ttritlJJZ T 
* $ it ti s,}j 0 

[0031] Ll T' ~~llf100xt*itB)j B"J~JJffi:1fs:\'.:ill1fi5lB)j O ¥,5ir' *itB)j #::f ~~}ET Ll TB"J~ 
mI:1f:t:o 
[0032] 11: 7v ~ )Jffi]J A B"J1r;J~ Et!m¥-Et=1_x Et!im' 3'U~ ili w ~-=f =1_x Et!tili 11: 7v Jl1zis:1~Ll-=f' ~ 
~ 00 1 xt Jli'tJnlGill1f-l5l B)j o oo 1 £*~~!Jffi:1f s:t sq ~~1t Et!~i1 Et= 1_x Et!im s"Ji'tJ nlG s"JtJA rPJ if1J ti,\!, 
00 0 

[0033] *~ !Jffi7J A 6~~~7t Et!mi1mt~1X Et!tih-fm 00 1 ?fr~' J3_~1lftl ~Pt~ ( * TiiH!ttl ) f#Ll B"J Et! 
1th;';'.: 1 lPi&M3tE Et!ith;';'.: 1 l7'J B"J Et!t:LH1l 8o 
[0034] Et!iili 'it 1 s"J_e*00%JJ,\(;~3f Q lao # Q tR 2 ti EB mill 3 fN~J(jftE3f Q la !zt, EB J1t 
~4t TT r::J la Wit o 
[0035] FfltLttll 8 Jl~iETLttR 4<BHLttR 5,;fP1~LlJw~Z,~f,HtLls"J:$:JLJJn:tfi~~ ( ~~B~) 6, #;m 
Mtt~W~4~~W~s~~~~~~6#~~nlG-~~rm~nlGotEEt!Wffls~_t:1fre~ 
ff _e'ffflt~~tlx 7a, tEEt!tLttJl 8 sqT:1fre-1iffr$tig~i'Jx 7bo 
[oo36J fflf:tLlB"liEtLt'JI~ C iEtLtBq'JI lli'JI~ )4L s"J~filmfN~*:r'riEtLttJx 4 _t, i~iEtLt'JI~ 
4L s"J¥,~ft/mf&:3itttE~11:iEtLti/m-=fs"JM r::Jtlx 2 -1.o 4i~HMB"J]!H1t5 I~ C :ffltLtB"J5 I ili 5 I~) 5L 
s1~Yffiff&:~1,zft:fflWt& s _t, ~:ffli'Lt5I ~ sL s1¥J~ftffif1&:3imft~1t:ffli'Ltiffif-=fs1 Et!imfc 1 

_to 
[0037] Ll T' ~~ 00 2 xti'tJnlG*~hfilHs:\'.:i't''1~~7_K ~mi1Et=,jc ~iihi't''.J ~tLttJl 8 8~:ttJPX.illiT 
~s,}jo 002£*~Et!Wffl8~~p)G~~*~~OOo 
[0038] iEtLttR 4 YPOO 2 M~, Jl~iEtLt*Fh1* 4A ;fPiEtLt~JfU~ 4Bo iEW*fhfzjs: 4A :1/Jw 
~Ji:1/J~Et!tt~ffi~~#,A~rm~~~EB~~*ffl~~#%nlG 0 ~W*~~@~~r~ 
tLt* Et!1* 4A B"1~1mLl B"J*OO_t, *ff iEtLti~tt~mt C 1~LlizPW~~$.(1t~), # Ji {ltntJiiEtLti~ 
-ritPJEt Ll>1r1t~·1~~ifiJ, iE1t~·~ Et!ifU~o 
[0039] :ffltLtTR 5 izp 00 2 Yr~' Jl~:ffltLt*Et!f;t 5A ;fP:ffltLt~JfU~ 5Bo :fflW*Et!1* 5A :1/Jw 
~17tli7J~~tti't~t§'i:lit'fffl1to :ffltLt~1fLl~ SB ~wr:ffltLt*Et!1zis: SA B"JW31~LlB"1*00_t,13~:ffl 
t:Lzi§'ritPJEt o J1:l5il,, fftm;~ifflt:Lzi~'titPJEt Ll5il,if '§;-~fr1i~ffU o 
[0040J fi~Bj 6 ~w 00 2 J=ifr~, :m~*tEiEtLttJx 4 ~:ffltLttJx s Li'sJ i't''.JJfs:\'.:illfrre:ao 
[0041] tEiEtlHR 4 J,t:ffl;tlHJx 5 er' ie:&tE1f:~ws1Jitf5 I ~B1i1'~1}q:i' Jitf '31 ~61*~ fzjs: 
~Ji~OO&~~m:a~OO~*~~_t~**~*M~ 0 ~~*~~~**PX.*~~~$* 
#:1/JBili~oBili~~mrw~~~W~4~~W~s~*N:1frPJmK~:1frPJM~o~W 
¼4~~W¼s~~tEBili'fffl~'fffl*nlG1v~~riEW¼4~~W¼s_t~Mo~M~~$ 
7v ~W1$ 0 ~P*1x~~1zis:sqJ!!:tiz'J I~ sq}3~00~W1 'Jl& 00%nlG~·~jflJ~' IJ!IJ;mMW-riz~~#'J I 
~ ~ * ~ 1*31 tt Rt & oo 1mu s1 ~nu~ 1,1 o/i, IEI Dt::f 1ft;l& 0 
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[0042] :zls:~l1fil7JA q:i' s I ~Ji~ffi 1NU 611'\'riU~**M $?t 61 ~JJ[:Af J=j s I ~Ji~OO)x>r§ 
& 1m1J 61 ffi 61 i\-ifU~ **AA$* 61 'it fl O l1t rj TT J=j 'J I ~j!!:~ ffi JJxi'§ & 1m1J 61 ffi 61 i\-ifLJ~ **·nx; 
$?tq=i,ffl~~*fl:1J~~ITTi\-m~**)Jx$?fITT~$(~~~i\-m~ITT$?t~*~~* 
1turz: 61til3?t 613E w) ~M ~, 1im;M~'"ifffitiTlM~:hlJ1iz:r't: 1nx1 @611=nro1mu c 131 ~Ji:ttffifNU) 
:;ffftEi\-rtU~ El11iz:~ 0 JJ:r!JI,' 1ftm;l=5 5 I ~Ji~ffi JJxi'§ & 1NU 6100 El1i\-rtU~*]T;JJx $?t61 ~fl 
1}f5l~61~!to 
coo43J 00 3 ~tt~:1J5:t61~t1Hffe. 21 61~~ifUl~OO, 00 4 ~:zls:~l1fil:1J3:t61~t1Hffe. 22 61~ 
~ifH~ 00 0 llt!Jr' 00 5 ~:zls:~l1fil7JA 61:!t{m Fflfitffe. 23 61~~ifLlt100 0 J! ®00 61 ifUarr J)j7')~ 

~Jt*fl:1J~tJJWT~titft 21,22,23 rm:f~iU6"100 o 
[oo44J tE 00 3 M~61 b~~:1Js:t 61 ~titJx 21 q:i, tE!Wffi*~f!L$ Y E11 ~titJx *JJ[:1J ~ _t 
61M1ITT1JffTTMffi~f!L$ a ,fifr;£p);jffi*~f1$ Y tr:~~1* 10 61*ffilW1'foot1J*%nx;i\-ifLl 
~ 9,)=i)rj£p};jffi~l!L$ a tEffl~1* 10 61*ffilP1'fffit1J%JJx~i\-1fU~ 9o tEMffi*~l!L$ Y 

q=iffl~{* 10 /J¾7JM00:hlJm}lliITTm}lli$ 12,-1ITTLl6100LJi1t~5llli5I~ llo ttffl~1* 10 61 
p};jffi_t,fftti\-m~9ITT$?t~:;ffftEi\-m~9ITT$?tITT~W~:hlJ~fffl~ITT~~,Jl:7JM 
001~fSz$ a l=cJp);jffi*~if5z$ Y 61iliW Xo 1zP:W:Ai!¥!':61t1;JJJJt IJ!Ll§i~~titffe. 21 l=cJr1Ul 6 
- !EQ :5ffi tl B1 , L;L lt :5ffi tlJ§ x1 ~ i:i:Hffe. 21 J1fil jJ B1 , tE :in Jr- x ~ fg tJii tffe. 21 61 JJ fl Ji± ~A~ it , 
~J]t@jJfflq:ifiliW X )lbo i~i\-Ji:U~ 9 61Wfli9:A Ta(l ~61~) ,i~fflFfl1* 10 E11Wlti9: 
A Tb B1, iliW X ~6"JJJltEB (2Ta+Tb) ~PX Tbo ~1t~A1trtU~ 9 61 2 ~61~, i'~§f ~ti 
tJx 21 61 WBt61~1 70 ~ 95 % o Jtti1f :W:~, :ff 81 ~titJx 21 tEiliJ'r- x ~ L;L 4Jlm~ i, WU1JJrrriH~ 
6 rm~4:Wlr'~o 
[0045J jj-:1Joo, tEOO 4 J=iJr ~ 61:zls:~l1fil7J3:t61 ~tit& 22 q:i, 31~~5 I tb 5 I~ 11 61ffl~ 1* 
10 61-1ITTLl6100L61:;ffftti\-1fUJz: 9 61i:N ( ffl~1**nt7J ibJ_t) ATffl~1* 10 6"Jjj-fITTU 
ITToo(-~ITTOOITT1'fffi)_tITT:;ffftEi\-m~gITT~lt(ffl~~*ll:1J~_t) 0 i!#ffimT, 
~titlz 22 ~~1lwT11;JJJx :MOO~i~$ a 1=5•oo~i~$ f3 i'§4~*,illrm:!t%'-iliAMffi*~ 
,~rm y O •oo~tJ:rm 0 ~•~1* 10 61-1mU61oo_t,1~fftti:\-1fU~ 9,{J:3.x1@61:1j-1mu6100 
LfftEi\-Ji:U~ 9 61$?t o J!#llm T, Ffltitffe. 22 61*ll:1J ~_t61WlltEMarr~t!L$ a lP 
•OO~IJ:tfi) B 61:lnW Y ~ EB (2Ta+Tb) ~A (Ta+Tb), JJlt61~1t~A1t1fU~ 9 611 ~6"1 
.mo •ffi~j!{$ {3 J=j]Wffi*~f!{$ y 61:lnJ'r- z ~WJJ[EB (Ta+Tb) ~AA Tb, WBt61~{-tl'[ 
fn~Ai\-ifiJ~ 9 611 ~61~o ~lltl=cJOO 3 6"Jb~~:1J3:ti'§b~,:zls:~l1fil:1JS:t61fgtJHffe.221Yr-x:f1J 
61~ i@n?t~f J:!l?i- Y ;fPJ:!l?i- z ~' # liJ:!l?i- Y ,z ~61JJlt61~1t~;J,f b~t:(:;iJ;ct, ~llt 
m~~A:;fg~mm~i,~Am~~K~m~~6ITTm~tto 
[oo46J JJ:r!JI,, tEOO s J=ifr~61*~!1fil:1J3:t61:1j-~t&tffe. 23 q:i, 1=500 4 J=ifr~61~t:&tffe. 22 i'§ 
b~, ffl ~1* 10 8'-J jj-fmU 8'-J oo _t:;f fftEtt1fUg 9 8'-J ~Jt:~>J\ o # litE 00 s ~, tEMOO *~i~ 
rm y , l::J •oo~tJ:rm 0 2 61:rnJJL z' ~. ttffl~1* 10 6"1~ ctofmUfftt5 I w 131 ~ 11a 11;J11t, ~~ 

x1 @61 ~ arr 1mu ff tE 5 I tB 5 I ~ 11 61 • arr ~;f; tt $ 0 2 lP 1t 1--tt!. :;f ff tE 6"1 •arr~ ti$ B 1 i! M 
frr•OO~iitfl) BL B 2o ~AJtM*YE, Mrffi*~IJ:tfi) Y' l=cJ•OO~IJ:tfi) B 2 61:lnW Z' 1=5 

oo 4 M~61iliJ'r- z t-§ b~. x1r~i@nJt:ffJ!r'§'J61ITu1xtt, :;f~ L;L4Jlm~i, ~AJ!tm~K 
wU1JJr~flj 6 61mtm-t1rm~K*JH~o jj5[', i#'5 I 1-H '5 I~ 11 j!!:~jlj~~1* 10 rJ/1, FRfi#'5 I /-H 

5 I~ 11 61~lt7J~ ~61q:i :5R:$JllluJ,~~*3i~, ?Jr L;L ep1f1IPOO 5 ?Jr ~tE5I tb 51 ~ 11 ITT 
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~Hltf rtJi!m$tE~~1* 10 ~001miJZftE~JfU~ 9, ,wtt~xti~$ftfily9:~~0IPJ, ~JfU~ 9 ::fDJ 
BEJIJ~o 
coo41J ep 11 lcj f3fl 4 wt f3fl s t8 & , l:cj Jitt~ '71 ili '71 tt: 11 0{] ~~ft 1 o 0{] ~1mu 0{] oo 1:. 0{] ::f Z¥ 
tt~JfUJz 9 a~~nttB~~,~~1* 10 0,g~~1miJ0{JOOJ:0{]::fZf:tt~JfUJz 9 01i:ffl'. c ~~1* 10 

*NtirtJJ:)~*~ffi~T,1:cjJ:~ffi~~ffxt~~@~A~~~~fil~tt 0 ::fM,Jitt~ 
'71 ili '71 ~ 11 0{J000{]t§& 1mu a~~~ 14:m}ili oo R <E~ ili3ittf5fr7ffl$ft epPJ, ::f £, <E:l:t-Jt:Ai~ 
aw~~tJ1§'ti~mmt01~u~, ~P ~1w.~;01~iffrL 
[0048] £r LlJ:m: [El, 1t~1!'7 I ~3ittUIT1miJ0{]~:tfU~**P>Z$ft Et~ i:BtAT l:cj 5 I ~Jitt 
ffimZ~&OO~ffi~*~~*%mZ$ft~~N° 
[0049 J Ll T, 7J\.:BIJ xtiq P>Z*~J1fl.Kti s:\'.;s{J 1 r ;J'C ~ifff mt= 1Jc ~~m 0{] IEt-Jftlx 4, i,HJHlx s, ~rUJ 6 

lSz ~ ~ JJ'C ~f!I~ mt il:Hr W ~ iR l1Jl o 

[0050J ~ 7t, xt iEtlHf;i1Hr l:¥:~ iR PJJ" 
[0051] - jf ;j;JH,& -

coo52J ftJJrH:& 1Jcxtt-10mZIEt:LH& 4 01 IEt:LHt rt! 1:t 4A JSzIEt:&inru~ 4B ill1-riR l1Jl a 

[0053J 11: 11 iEti~~ 14: 4A, PJ Ll1trffl ~=FUiti±f t10~x=FUiti±f t~~*R-t0{] ~ ~'ti£~o 
iE t,,bi~ rt! 1:t 4A PJ Ll 1tffl ±~ 83 ~ m fix 61 ~~fa O iE t,,bi ~ ~ 1:t 4A 81 JJ J3t & ~ *~ ½rJ I)~ JE' ft 
~11 1 µ m LlJ:li 500 µ m Ll T, ill~!Vft~11 10 µ m LlJ:li 20 µ m Ll Ta ;i]iLtli!:t'fi~ IE;r,& 
~ ~ 1:t 4A 0{JJJN1&5EtEJ:~mll p;j, 1'1~uJ$1jJi iEt-it-f 4 0{]5EtJ3t, * lil'1~~1tiEt-it-f 4 0{]:m: 
fil$?:fil ft.a *tz: BJ3 ~, 1~:BU1t~iEt,,&~~1* 4A 0{JM1$$ ( WT~1$*$) 11 3 % LlJ:o 117 
/wjr, 3 % Ll J: 61 hl1$ $, 1YHUJ1t~xt IE ti 4 »m:1JD ~ JE.m 01m, ~~tr:m fi>ZiEt&~ifU~ 4B Z 1W 
illfim~ll!L Jltjr, 1t11ffl r~ll§r~hl1$~81 IE ti~ ~1* 4A p)rJ!;jt0{JiJl)Jx, 13'~~ri1t~PJ 
,frJ* ilittffl~ Ll 1. o mt S % LlJ:Ji 2. o mt S % Ll T01m!E1~:1Jot$'cmHiirJ01t~.Mo miu?!HB 
i!frr rllmZ 01 IE t:&~ ~ 1:t 4A, f)_ rm ;~~tE IE t:&~ nu~ 4B J5Jr '@i 01 fr1i ~ nu ~IE t:& 1i,t1 ~m Jffr ::f ~ 
f!,~:b1t8'~~fl!JtT~l~J:~hl1$$o 
[oo54J :ti~, ~}½rJ1t 1JcxtiEt-JiiitnU~ 4B ~ Jifr~81 iEtiii§'ti~ZOmt ,fr1i~nUht ~ ~nUill1-riR 
l1Jl 0 

coo55J < iEt-.&1§'ti~ZOJffi: > 
[0056] 11: 11 iE;r,&i§'tit;J mt, fy~~ODJ flj * lli LiCo02 , LiNi02 , LiMn02 , LiC0Ni02 , LiCoMO,, 

LiNiMOz' LiNi 1; 3Co 1; 3Mn1; 302 , LiMn204 , LiMnM04 , LiMeP04 , Li 2MeP04F ( Ji; rf1, M 11 Na, Mg, Sc, Y, 

Mn, Fe, Co, KL Cu, Zn, AL Cr, Pb, Sb ]x B ~ 8{J~y, 1 frp, Me 111'1!3"~ § Fe, Mn, Co, Ni ~ 81 
~ 1J> l fr'181~~7G~) '_gQ~PJ,frJ*ilii!®~Wft~4&J81$7J\.7G~1&:fffr!15G*w:t~mHiirJ 
01 IEt:&1i,t1~m Jffr D JJ:ljl,, 11: 11 IEi:&i§'ti4mJffr, m PJ ~*ffl ffl ~mM~(JtAm, Wft 1.ttmM~ ~nu 
~illfi 7 * 00 ~ll 8'~ iE t,,& i§'ri 410 mt' fp 11 * 00 ~ll, Wu ~w PJ ~lj * ili iEfrt7j( 1.t~ll 0 

[0051J IEt-Jiii§'ti~mmt01-'frtrffz1f:1t:i!11 s µ m ~J:Ji 20 µ m ~ T" 
[0058] YP~iEt-i1§'ti410m~5fj:1Jffz1i1~r 5 µ m, !J!Ui§'ti410mffz~~*Ifilf9'~~1t*, 1mJE 
~~~ft~WiEi:&~~~N~~tt~N~~~~.mi:&Nm$ 0 lEllit,~~i:&~~mtt~m 
fil~Y, Wfilllif:1~" :jj~tJoo, ftri~~rl 20 µ m, !J!UttiEi:&~~1*J:~f~iEi:&~nU#tlJ.a1, ~ 
~f-'±~ft~tto ~lit, iEt-.&i§tHZOm815fJ>Jffz%1t~11 5 µ m ~ rli 20 µ m ~TD 
[0059J < fr1i~nLl > 
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[0060] 1t7bfMt1rU, 1lfutzoDJ3'U~ili~1MB~Z:Jm (PVDF :poly vinylidene fluoride) ,~[J] 

~ Z:,tfff, 1R Z:,tfff, 1R pgtfff, 7¥11f JJ*1RMB~;tx,t fl~, 1RMB~, 1RIDt_illZB~, 1RMB~IDt_illZB~, JCRpgJ;ffl ~w, 
~pgtt~,~pgtt~ E¥@~, ~pgtt~z:,@~, ~mtt~ei@~, ~ E¥ £mtt~, ~ E¥ £mtt~ E¥ 
@~, ~ E¥ £pgtfff ~ Z:,@~, ~ E¥ £pgtfff ~ ei@!§ ,~ z:,~ z:,tt@~, ~ z:,tt£~ttnt'.J:1cl,J ,~M, ~M 
n1xL 1\~~mtt, T1tttJrxl1J(J~ E¥ JHfrt~~ D J1:l!J1,, :i±PT3'u~ ili 1f]!; g [J] ~ z:,1t,1\ ~ z:, 
ti, 1\~pgtfff, ~iJ%£Z:,tfff£M, 1!ila~ z:,tt, - ~,i: z:,tt, z:,tt, pgJ;ffl, _li~pgtfff, ~ E¥ £z:, 
J;ffl£M,~J;ffl~&ei=J;ffl~~2#~L~MM~~rmfiX~~~~,~~~~~2#~L~M 
*'I '1SAc1nd', 'f--r';SAfl.hn IJ'--'-·tcb q IIIJ JJX. 6'.J 1Lcb q -fYJ o 

[0061 J tELi£1U~~fr1i£AJiU~, t~~lj -12 PVDF liz.Jtftr"tt?JJ EB -=f tE~~7.K ~fij~Jffi:=1_x ~Jfu v9 
1l"¥:·t~U~5E, DJ1iIE*~~TILl~ 4B !cjIE*~~~1* 4A JE:5tfr1i~, TTu!Uie:1i*1gnx;IE*~~TILl~ 4B 

B'\J IE*~ 1tdi: t?JJ mt'*~~ jfLJ ;fW ~ ~ frU ft :5t *~ ~' [El rm pJ i~ jlj f;l:jf B'\J 1m ;ff t# ·tt R JJJ' ~ ·ti: Be'. 0 [El 

.t1t, ft 7b * a: 8)j s{] 1r11 ~TIU, tlt~?iH§ PvoF 2x Jt11r "t tm O no z, EB -=t PVDF 2x Jt m "t tm tEfiX * 
L ill~JH1J's{], lEJJ1t11t~o :1j :Jr, 7b T fbLl1t?iHB PVDF ft.7Vfr1i~:tfU Et~ ff*~' ttfbLlft ffi-lza1, 1Yu 
tznPT3'U~ ili :~~ PVDF ffi:fij~-=f N- E¥¥~ltPi;l%1,J~ 1!ffl El~t~uL ~~~~t,[~t/ts{] PVDF ffi:fij~y IE 
t~i;-TILliJJtf4 ~ 1tffl s{]·tf mo 
coo62J < ~ ~nu > 
[0063] 1t Al~ FflifU' 1lfHlrlPT3'U~lli~~~ ,SS~Am~ ,SS~~ ,SS~, Z:,m:~ (AB :acetylene 

bl k) +!Ix~ tilli.'F!='.~ ,er',~ '"T~;=;t';t1;1,9.1J.'F!='.~M.'F!='.~* h't!BfYi:;=;t';,6..F=1Bf~MBt±t,,,+,Bf~ ac ,/1'--1, 1,,,,1"§!:J<.,""''},) · '"'';. ,u,.9-)(.J""'~!:l<.,u,~!:l<.,""*''W.:J(--- .,...:tr.E-J<._s:t:r_J~-- ✓t+~~l---i:=J.J:.:r...--- ....:tt: 

~, ~1t~, t§~~~ ~, *~, ¥-t ft W ~'fJ&2tl!l ~~~·ti tiE1 i~~, ¥-t 1t 'fJ ~~~·ti~~ ¥-t ft 
tm, ~_illZ~£11r4t?JJ~1f tfl~ ~·t1Ml4~ o 
[0064 J ~ff, xt1HlH&;i1Hrl:¥:~ iR. 8)j o 
[oo65J - f;H~t& -
[0066] :5t~iJ1:&1)(xtt-1gfiXfftt:LU& 5 s{]fftt:LHlrt!1* 5A Rfftt:&~JfU~ 5B it:!JriR.~ 0 

[0061] fF 7bfftt-i~ ~ 1* 5A, PT~ 1tffl ~JUit6t,zg~:xJL·tit6t-zgl't''1*R ,t i't''l 9 ~·ti¥t&o 
ft 7b fftt-J£~ ~ 1* 5A, 1YutzriPT3'u~ w ,,-i~tJHlaj, it, ~4'Jaj~ D fftt-J£~ ~ 1* 5A s"JJJ!:i'f~1n~11u 1)~ 
5E, 1ft~7b 1 µ m ~Lli 500 µ m ~ r, ;l£~~1ft~7b 10 µ m ~Lli 20 µ m ~ r o ;m:di!t'f'~~ 
:mt-I~~ f* 5A s{]JJJ:i-i9:5EtELJ£m elfil l7'J, ~e:$1iti:fnt-ffitR 5 B"J{/1\J:i, :ff Ji~e:$f!:fnt-ffitR 5 

s{] ~ _m $I: _m 1t o 

coo6sJ ft~:mt-ffi~f\'u~ 5B ~i:mt-ffi1t-r1tmmt ~!lf-:i±1t 1cf *~~ffu 0 

coo69J ~ r, xtfftf&~nu~ 5B ~ m§" s{]ffti-i1;1;·titmmt;11:1JriR. 8)j 0 

[0010J < fftt-i1t'l"Hmmt > 
[0071] 1t Al fft t:&itt:tt?JJEt, f§Ll tznPT3'Ll* ili ~~' :@::~ Hti,Tjij{M~4, f\.1-tt?JJ' ~1-ttm' lift 
i;-~,W~i;-~~~#i;-~MM~o*7b~~~~ttM~A~m~,m~PT~*ili~#~~ 
Tr ,!L~'J!R., ;','~~}Tr -!Ht~ (partially graphi ti zed carbon) ,~Hti33ftt/t~,;£,f~ Am:Tr 
ffi ;=;t';=lc: S ~-i;w~ 
~,9.J<,--Jr ElElJJ/,.!. ii.JI<-, o 

[0012] J!l:I!., EB-=firi (Si) ~m (Sn) ~•J:m:,~~df,ti',t?JJ~m1t1\-t?JJB/,Jit,.S,WJ:l:k, ~ 
J1t ft A7 'V-L tiit·ti~ mt' 1YLl tzo1ft~*ffi li' t$J' li1t~~~i$51t~~ 0 1t Al Jt ~ s{]lift~~ B'\J 
Af*f,J1j~, 1§1JtzrIPT3'1Jzlt /-H Si Ox ( Ji; rf1, 0. 05 < x < 1. 95) , ~ffl ~ § FR B, Mg, NL TL Mo, Co, 

Ca, Cr, Cu, Fe, Mn, Nb, Ta, V, W, Zn, C N lx Sn i'.RfiXB"JJG~i'.R ~ B'\J.¥0> 1 ,f~ ~J_-j{j)G~_'i:tj 
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T $71 Si 61~*~' M~lnlffi:1*~0 Jlt3'r' 1f 7]'f$51l*'.t?JJ~ Jl1*17L 1Ytl ~PDJ3JU~ lli Ni2Sn4, 
Mg2Sn, SnOX ( J:j;rfi' 0 < X < 2)' SnOpg\(; SnSi03 ~o :'!Hr, fflti1i!fl1HmJ3tPT[:)~M.t{tffl _t:)£ 
~~~fflffl~tt~J3t~~l#,filpJ[:)~2#[:)~ffl*~fflo 
[ 00 7 3] ill rm' ~ pJ Ll {t ffltt jTT ti iPc§.1* 5A _t Ll ffl ~l :Jft: * f~ _t ;)£me' 'f~' me 1t*~ 9-,,H~ 1t 
* ~m rm M 61 ffi-t:LL 
[0074 J ~~, xt~~ ~lillifW§Bl iSl RJJ o 
[0015J - l)1¥1Mj -
[0076] 1fA~tEIEtitR 4 l=jffltitR 5 z.i'sJ61~~~j 6, PTJU~lliA~A61~T~rllt_§Jft 
Jl :Ji3J5E Eli tJl ti 55\ lt ;f P ~fg ~ 'f:'t 6~1JlJ $ 1Ul ~, ~5; ~ EiXXgJJ ~ ~ 0 t~ :3iJ J2, 1f A ~; Ill 6, 1Jt~* 
m~~-~~,•z~~-~~ornr•~~A~tt#~~~ttHA~W~~~'~®~~ 
:J'llb'§'1~ ~r =tx. rgitl!61~~-r'+ o ~~flj 6 61f¥:lt~MA 10 µ m [:)_t Fl. 300 µ m [:) T, {B.{Jt~A 
10 µ m [:)~H 40 µ m [:)To Jlt3'r, ~rri~j 6 61~ltitJ:~!V{Jt;121;9 10 µ m [:)~H 25 µ m [:)To Jlt 
>7r, ft ft 7J ~~ ~ 6 *flH'fk$ IL ?t~j 61 'rl ?£ T, Wk$ JL m~l PT ~J ~ dJ ~f~;1,;f ;t4 % M 61 l¥L fz: ~j, 
fil pJ [,:) ~ EE 1 1~ M 2 1~ [,:) _t 6<J :,j;;f *4 JTfn,\(; ~ jt~ ~j M $ ~ ~ 0 JJ:~jj,' ~1Hj 6 6<J ±: JL ¥ 1Jt½17] 
30 % [:)_tH 70 % [:) T, ;itt~tl7{jtizI;9 35 % [:)_tH 60 % [:)To 12iJ[Ji!riF1±:JL$*~JL$~14 
f:Rt§ xt r 1)1% Mj 6<J ,e, 1*f:R 6<J t~ $ 0 

[oonJ ~~, xt~~* Fh.ffl~J3tillifi¥§Bl iR. BJJ o 

[0078] - ~~* rgfij~ Jffi: -
coo19J 1f 7] 1r 1J( rgm~ J3t, wr [,:) 11m 11!:l:tk, 1*Hx:Jft:g\(; 1n11*:tk 611r 1j( Et!m~ J3t 0 

[oo8oJ 1i!:l:Jft:~~7J( rgf(!~ J3t C ~~7j( rgf(!~ifi ) 131:f rgf(!~J3t C fyLl ~p~t't, ) lW {ti~ rgf(!~J3tffi:f(!~61 ~~ 
1J(ffi:TIU o 

[0081 J 1JfHx:Jft:~~7j( rgJ%~!3h~--~~~7j( rgf§~mt ,;fP{5iU~i~~~7J( Et!m~mt 61 r§'J?t-=f;1-;f*4o 1f Ai~ 
Fro* r :r;t *4, fyu ~nm Ju~ tB ~ 1t i( z1t, ~ ~ 1t mt, J!i-~ f( ft z_, 1t, ~ ,i: z 1t, ~~~It w~, M 
•1ti( z1t 1\ i( ~ 1t~ 0 

coo82J '11i'l 1*tk~~1J( rgJ%~J3t13~ r§'J~} r '11tl 1* Et!m~J3t 0 

[oo83J J!-='., [:) Txt~~l.K Fh.ffl~ii!:lillifi¥§Bl i5l BJJ o 

coo84 J 1f A 1! Et!m~ Jffi:ffi: m~ 61 ~~ 1tffi:1fU, PT [:) 1tffl i~ ~P 61 ~~ 1t ffi:TIU n i~ ~~ 7tffi:1fU 61 :f~ ~ ¥9: 
~ t~ £U ~~;E, 1Ytl ~PDT[,:) ftm lf tk ~Jns32~~, tlitk ~ ru2 ~~, M :Ef tk~ ru2 ~~~ D 1f 7] i!-='- 61 :Ef tk ~i 
ffizjl![~ Eli Jl{*{,,lj, 1YIJ~ppJfljzlt /-H~lmz w~WR (PC ;propylene carbonate) g\(;~ffizw Zjl![~ (EC ; 
ethylene carbonate) ~ o.tlt5r, 1f Atlitk~Jirn§61J:l.1*WLl, fytl~PPTJU~lli~lt=zw~ (DEC ; 
di ethy 1 carbonate) , ~Alt~ Ff! Z jl![~ (EMC ; ethy lmethy 1 carbonate) 9-Q ~gt~__:. Ff! jl![~ (DMC ; 
dime thy 1 carbonate) ~ o JJ:~jj,, ff ;9:Ef:Jft:~ltjl![~~Jlf*fyLl, fytl~nPTJU~ lli Y - T pg jl![~ (GBL ; 
gamma-butyrolactonc) ~ Y - DG pg jl![~ (GVL ;gamma-valcrolactonc) ~ o ~~7j(ffi:TIUPT [:) ~ 
1!!\ ftffl _t:i£JU~61~~1J(ffi:TIU ~ 6<J 1 f~, ill. PT[:)~~ 2 f~ [:)_t~JiiH!ffl o 
[0085] ff 7] mm~tE~~7j(i{FffU "P 61 Fh.ffl~m' 1ftl j,(ppJ [,:)*ffl LiC104' LiBF4' LiPF5, LiAlCl4' 
LiSbF6 , LiSC\, LiCF3SO3, LiCF3C02 , LiAsF6 , LiB10Cl 10 ,f~~R~~JD'faJ(~~ffl[, LiCL LiBr, LiI, 
lt:MB&2W, ~BB&21ik~, g\(;_l!EB~1ik~~ o ff ;9J!JI!. 61~Jffl&21ik~ 61 JU*1YLl, 1ftl ~PDT 3/U~ lli ~ (1, 

2-*=IH~* (2-)-0,0') @]ffizW,~ (2,3- ~=IH~* (2-)-0,0') @]ffizffl[,)(x (2,2'-IBc 
*=IH~* (2-)-0,0') ~Jffl~fflLwt~ (5- i(-2- ~~~*-1-*~l~ -o,o') M!~W~o Jj 
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!Jr' 1t A liE~t';:~ 61,.~-Jt1YL 1YLl -fzriDJ YU* ili ~ ( ~ ~ cp ijl{@J'c) liE~W ( (Cf:1S02) 2NLi) ' ( ~ 
ii: ~qiJID'c) ( fLil:Tu-lffl'c) _\[£fl~~ (LiN(CF3S02) (C4FgS02)) '~~ ( nil: Z:,u-lffl'c) _\[£fl~~ 

( ( C2F 5S02) 2NLi) ~ 0 Et!m~ )}J(iij 12), J'i'LMi 1tffl J:.j£3JU * 61 Et!m~mt "P 61 l 1~' ill PJ 12},i:ij 2 # 12), 1:. 
tllidtffl o 

[0086] Et!m~Ett-§xtr~F7J(ffiffU61ffim~.S.1:itJ!;:1/v o. 5mol/m3 12),_tJi 2mol/m3 l2J, To 
[0087] 1t A ~F 7j( Et! m~il, ~i ~m~ Hi R ~F7J<1{FJfU 12), ~r' 1YLl -fzo ill PJ 12), *~ ffl T tE in tiJ: %m~ 
#%Mfi~fffl~tt~~~~*m~~~~ft~Et!~$~~~~ 0 *1vA~~#~~~ 
i~jJQJfU, 1Ytl],(OPJJU*ili~~_l!EZ:,~fffim~ (VC ;vinylene carbonate) ,4- Ef:1¥uJ~_l!EZ:,~fff@~,4, 
5- = E¥ £~Jm_\[f LJ1-m@~ ,4- LJ£~Jm_\[f LJt-m@~,4, 5- = LJ£~Jm_\[f LJ1-mm~, 4- pg£~Jm_\[f 
z:.t-m1'i~,4, 5- =pg£uJ~liZ:.ti1'i~,4- *¥~~liz:.~-m1'i~,4, 5- =*¥uJ~liZ:.ti1'i~, z:.t-m 
iHJffizliZ:,@g (VEC ;vinyl ethylene carbonate) ,~=z:.t-m£uJffizliZ:,@B~o i~1JDifUPJl2J, 
J'i'L~~ffll:.j£~*~~~~"P~l#,filPJ[2},~2#12J,l:.ffl~~fflo~mtt~~~ffil:.j£ 
~*~~~~"P~~-liZ:.~E,Z:.~~~-liZ:.E&~z:,~~~-liZEfflM~ffi"P~ 
~& l 1~ o :!h!J[,, 1t:1/vi~1Jo1fU, fil PJ 12),~i:ij J:j£37'Ll*61i~1JDJfU"P 61$%~ffi ~ ffl il:ffi ~ 'i'.~ 
rmz~ru 61i~JJ□ 1fu 0 

[0088] ill rm' 1t A ~~7j( Et!m~il, ISi Et!m~ )Jt& ~~Jj(ffiffU 12), !Jr' 1YLl !l□ fil PJ 12), !3'~tE:i1ft Et! 811} 
mrm~~~_t%M~~~rm~~~~~~0~~*fil~~o*1vA~~~~~~*fil~ 
~,tt~A~*¥R~~*¥®tt~~~~*~¥~*fil±~ 0 ~fil,*1v*fil±~~A~ 
1YLl, 1YLl-fzriDJfu*ili~ei¥*,ll5c*,~=*~~ 0 ~!Jr, 1t1v*1'/r±~"P J=ik~61~~1,1::.~~£ 
61A1*1YLl, 1YLl-fzoPJ1Llzlsili :~£,~~1Nff£,~~WB£,~Xir£, ~~ft¥~o ~1'/rcJ:c:t?JJPJ 12),J'i'L 
~~ffll:.j£~*~*fil±~"P~l#,thPJ12J,~2#12J,l:.ffl~~ffloX"P,*fil±~ffi~r 
~F7J(ffiTIU61!3' S1i~3/;J~F7J(ffiTIU,~,1*61 lOvol % [)J To 
[0089] jj !J[,' *~~7f A 61~F7J< Et!m~Et= {)C Et!i~ 61t10 M fil~ ~!RAt:'. TI!! 1 m~ 61 t,tg 11)(; 0 1YLl 
!lW, *~hW.H.il'.:B1-J~~7j( ~m~~='/JC~im#~~!R5Er!lW 1!11 pfi~B1-J ~~~' illPJ 12),~,h~~ 

E1J( ~ tHtr w ~ 0 ~ !; r ' Et! t,,& tll 8 fil ,1~ ~~ IE T !l□ I!! 1 p)T ~ 61 i'ij iE t,,& ti 4 ;if□ in i:J:Hi 5 * rn IS1% Ml 6 

12), 9!]UfE~~tJE rm z~ Ju 61 i-10 M' ill PJ 12), ~i'ij iETi:trl in Tift~ ~rUl~ 1i: rm z~ JU 61,t1g M 0 

[0090J 12J, T, 1t1v*~~:1f .t:i'r~~F7J< Et!m~lffi:=1_x Et!~, JLl*ilifi ~~ =1_x Et!ith1t:1/v Af* 
iYLl, ~ ~_tj! I!! 1 xtJ=ntUm::1f~:it!:1f-t5l BJ3 0 

[0091] 1i 1JCXt iEi'lHR 4 61ftiJ1'J:::1f;;!, Rini'lHR 5 61f:'51J1'J:::1f;;!, 12},]>Z Et!im 61f:'51Jm::1ff!:it!:1f-t5l 
Q}j 0 

coo92J - ffi'JH&61fhHt1,1t -
[0093] iEt:LHi 4 61 iHt:1fr!-fznT p)T~ 0 1YLl -fzn' §1 Jt' i'ij iEt:&i~'t':ttmEt' *r1i~JfU ( 1t A *r1i~ 
TIU, 1zwJ:J=ifij£,1Jtl1zwif!1L;.1~ffl PVDF, PVDF B101'fr±t?JJ,p,l<J&mt~Ur1it61fU) R S'~1fU1fili)-tE1itk 
M1} "P, ir/iJf:tLliE;t!iil-1i=U3tl4° ti~, i:ijfijiU 61 iEtf~1fU#tl4~;miU EE ±~13'~ 61 r@f %nx;61 iE 
ti*~1* 4A 61*Ifil#1!XTjJ~o tt~, xt~*Ifil~,$iEi'i~JfU#tl4#T1Ji'~rmz~JU61iEi'i* 
Et! 1* 4A ill1f £EM, f:tLl1tA~1J/tl5E~Ji61.Jiitl O ill rm' im:ttxti~iii'Jtf 4 ~JJThm~:E_fil, },)_ rm~~ 
~S~~M~$o~~im:i1~iE~~4~~tE~~M7m~ffl~~"P-k~~~~ili~:1f 
ft, ~::i'z11~~ (hoop) i'r~ iEi'Jt,& 4 ~~£tW5'c1J□m61~~61tfil*TiiHim!l!rmim:i161:1fi!w, frn 
11$fijfUJ=l.~ 3% 12J,l:.61~M1$XfZ61iEi'ii'i 4o 
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[0094J IE tLt ii- ffLl iJt ll- "P ?ff* BS ;f~ ~ ffLl 1ii :t§ xt r IE tLt 1~ tt ~ Et 100. Ovol % 1ft jz1;; -JJ 
1. Ovol % ~J: Ff. 6. Ovol % ~To 1*rm 8 Z, IEtLtii-ffLl~rr Jiff13ss;f~~ffLlliH§xtr IEtLti~'fft. 
tznm 100. Ovol %fjtjzl;;-JJ 1. Ovol % ~J:._§_ 6. Ovol % ~To 
coo95J - ffttLztN.s1f#Ht1,1t -
[0096] fftt:LHJz 5 ssiHt:1fi!-tznTPff~ 0 13Ll-tzn' trn, i~fftt:LU~tHmEtlkf~~ffLli~ii-tEJ0i:Jft: 
P.x>5t"F' ifiilffiLlffttkfrffLliJt:¥-40 tt~, i~1~rLlssffttLtttffLliJ1H4~::fffrLlffttLt~~14 5A B1*ffiJ: 
:3f 1!Jt TJ~L ti~, xtft* ctri ~ ::fff fft tlz~ffLl #t:¥4 :3f T 1* rm 1ij iU B"J fft tJi ~ ~ 1* 5A Jft1T )Ji fil, 
ffiLlff A~ rJ/t!5EW & ss ffi-tLt o 
coo91J -51~sq9*-
coo9sJ -JJT fAIEtLttJx 4 lkihtJHJx s "PI!xtb ~111t,,fP~lliTTuJi:fiSl~,JltatfffiJffv1n1'1:'.SI~ 
$: *1V::i: 61tffl7161 ft~ 1* $ 7J' ~ tb 0 
[0099] 1t-JJ */R gJ§ "P 615 I ~$:*{f[i[, ¥9:~t~jjlj ~~;E, i~tLttN.-1£:&:1f ri'D l:.~t -~ &:-JJ 0, t~ 
12 i&7b L :ffi'tr o 1&7b ~tLtt~.:'{t:Mt3f ~tftfffitrfH11, 11tjzl;;7b 1/ 4 ~ 3/ 4 B1 m Billo jjl;ctJ:j£~Jnx, §~ 

$~~~ffl~~~.:3t_§_~$~~~7t~ffl~.J:j£~mft~~~~~~~~~~~o ~ 
~r, J:j£5f ~9*1iL:i:R '25 IE.tLt~~H&"P s1~::M-~JEJ:j£~ftf:epPJ, ~~51 ~9*fa:i:1t 
J2t Wc:m: ft}:A ~ 1fil~ m 7f ct[j ~ ffl k:j ~ ~ 5 [ ~ .,1~ ~ 5 [ !EQ~HJi!! Ji~~ fM 1'F ~ 1fil s"Jtfu:1f O 13Ll -tzri ft [2] 

~~ Ffl1fil"P, IEtLtatLttN.-1£:&:1f ri'D BS"P ~Wll1tili:i&5E5 I ~9*1fr:i:aJ, fft1'Lt5 I ~9*1fr:i: 
1frrli:37r m llftilift ~1mt~mJ:~110 
co1 oo J s 1 ~ 3i tt w s1 ii' tb :1f 1t wr ~ ~ 15: muv1 n 11'.R :ff i~ w ?J" * * m1~·t1 ~ Et ii-ffU s1 :1f 
AJft1T1~:fJ:B1:1fi! (mi~) '~~1'1f~rr~f1il:Fwi4fi~tfl3?J'-llj ~ B1:1fi!rf1 s1ff~~ 0 
[0101] < ~1ilis1tR*ffiiJm::1f1! > 
[0102] ~itEB1t~1~fbLlm1,i!izPT M~ o 13LlizP, §1·5t, izp 00 1 ?ff~, itfflf#LlB1 TftLt 5 I~ 4L ~ 
*ftIEt:Lzffl~1* ( ~P~OO 2 :4A) J:,i~itius1fftt:&5I~ 5L ~*ftfftt:&m~f* ( ~P~OO 2: 
5A) J: o ~fi§'. i~ IEtLttN. 4 ;fPffttLttN. 5 ~ftTI1i'JLi'sJ*A T ~rUj 6 ilJ%:rt;r£:ff~i.fE, ti;Jnx, ~ 
tJitll 8 o ti~, ft ~tJiill 8 s"JJ:tmWG:m:J: 11'11~e~tN. 7a, :ffft ~tlHJl 8 s"JTtmWG:m:T11'11~e~tN. 
76 o ~J§, i~ffttLt5 I~ SL 1=i FflYfiln 1 -rJr.tt, :ffi~ IEtLt5 I~ 4L 1=i A~~ llii)J1f ~B1~±1~B1 
# □ ti 2 Wtt, i~~tLttJl 8 L&iri3ft~itlt~ 1 ~ o ~J§, iBE1~lli:1f:rt, ri'D ~;;fu;t 1 ~ttA~~ 
~~m~.li:J§,~~m~3~~~n1~3f □~WftM □~2J:~~,~Jlt~ffl~~. 

[01 o3J ~ T, x1~nffif§rJ itt1TW~ itl ~ o 
[0104J < ~nffi13Ll L b~~13Ll I> 

[0105J 1'F7b~mlif§Ll LfuLlft~1fil 1 ~ 4,1'F7bb~t117Ll LfuLlft~1fil 5 ~ 7o 
[0106] ~ T' xt~;;tp, 1 s"'JiU~:1f~itt1TW~itl~ 0 

[0101J C ~im 1) 

[01osJ C IEtJitN.s"JfM1'F) 
[0109] trn, f'i::-JJ IEt:&1~'11:Hmm, rt~fttrffz1-i:A 10 µ m 61 LiNio s2C0015Alo 03020 
[0110J *~,i~:t~xtriEtLtittHPJJffi: 100. Ovol%7'J 4. 5vol%B11f7'J~~ffLlB1GmlLtE: 
N- Cfl¥Prt~Wcffl (NVIP) BSffi:ffLl"Pffi:~¥-::ff:t§xtr IEt&1t·tiWJJn: 100. Ovol %-JJ 4. 7vol % B11f 
7'Jf~~jflj B11~1)iiaffi: LJti (PVDF) a"Jffi'.y,ffl, ;fW LiNio. s2C00. 1sAlo. 0302 yfilif' 1~ ii] IEtRif ifiJ#i<::¥4 D i# 
i~IEtLtii-nU#t:¥4~::ffffLlft-JJ IEtLt* ~ 1* 61 ~&-JJ 1s µ m sst§fsBSMOO, :3f1!Jt-=ff*, ffiiJ nx, 
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lEtlk¾JfU~ 0 PJU§, xttEMffi~:1ff lEt&¾JfU#tl4#-=f1iTTiHifLl61lE~*Et!1*;l1Hf llifil, 1ifLl 
M-ftj,J o. 157mm 61tR~61lEtlffltJL i#i~lEtlffltlzJJJ:AfUtW5t:hom¥ 260"C Ff.:'iJ~nx;ffi~ 
ffi611?"t'' 2 1J,f11 J§ltZili O Jtt1f~m~lJ.J§6"JlE1RJ=IH&6"Jfilf$;,fj,J 3. 5% 0 i~i~lEtlfflt&~ 
t}JJJX,~nt:1/v 57mm,-tf:ffl'.:1/v 564mm,1ijfLJJ]jfffl'.j,J 0.157mm,~ffl'.:1/v 57mm,-tf:ffl'.:1/v 564mm i't"JlEtl 
t&o 
[0111] C ffttlt&6"JftUft ) 
co112J 1r Jt, L2L 11-'f:l:>Jt:fl1-i:izs:jLJ£/,J 20 µ m 611J:iti~MX-~Am:Tr ~~Hi$#~Hl:L 
[0113J ~~, tEf'J::j,Jffttli~'lf:HPJm6"J loo~~ 13t~~X-~Am:,£ ~"t', 1~h□#1i¾ 3 ~~fu\ 
11J::j,J;f~~JfUi'tiT*~~Q;fo 100 £~ fu\6113"1f 1 £~% ~ Ef:l~HMl::~617Km1w:, 1~JU'.ft!tl1t 
JfU#tl4o i~i~:f;H&¾JfU#Rl4~:1fffUf'J::j,J:f7.tt&*Et!1*6"1~~j,J s µ m 6"1'FlnJ1@f6"1Mffi, #11:!=t:f-
11' ftU PX, fft tl¾ jfU ~ 0 rt JB ' xt TTM ffi ~ ,$ fft tl¾ ffU iJt.lJ. #-=f 11 rm 1i f u 61 fft tl~ ~ f;t ill1f lli 
fil, 1~fUJ]jfftj,J o. 156mm 6"1t&~6"Jffttlfflt&a tE 190"Cr ,tEffi~ffi"PlUfflmJxt,xti~ffttlffl 
t&~J:Jffi s 1J,S11l~~l!a ~~, i'tri~ffttlffH&~tJJMi:N:1/v ss. 5mm, -tf:N:1/v 750mm, 7ijfLJ~N 
7'] 0. 1561run, 'mE ft 7'] 5 8. 51run, -tf: ft 7'] 7 501run 61 fft t:1H& o 
co114J c ~~JJ\Et!~i11W:61iflil1tn 
[0115] tE1f 7'J ~~JJ,mJfU L;L 1*f:R tt:izs:jLJ 1 : 3 617JA¥~¾7wHf_illZ Zi@UO~ffit= Ej3@~rm/J¾61 
iri!¾rcFtfU "t', f'J:: j,J~~ Ft!im6"JfEJJJ: Ft!~:x$6"11~h□JfU1~ho swt % 61~lW_illZ Zi11ff jl!j~, rm Ji 1t j,J Ft! 
~i1 Jffi: L;L;t~xt-=f ~~7J,m1fU 61 Jt'. jj\*ft:izs:JU 1. 4mo 1/ dm3 617J .t:m~i1 LiPF6 , 1~ JU ~~JK Et!~i11W: o 

[0116J C [21] ~~ Et!ifu 61ftUft ) 
[0111J tr:J::r£lEtlt& rr, ffi~TT".l I~~~ ffi 1m1J rr lEtl~ fg 1* ~ ili 61 $ % L2L 8mm 'it ft 111.-=f 
fAiml$:rHBill-tf:ft1J fPJ j,J 278mm .¥ 286mm z.i'B], ff litElEtl* fg 1* 61t8xti: 6100 -1.iEtl* 
Et!1* ~ 2mm i:N ft 281mm .¥ 283mm zi'B]~tfj 617J:itill1f Tftl¾1fUJz 61lU I~ 0 ffttltLUJ;;~ 5 I 
~ 1il -=f 1tz 5 [, m $ 617J A ::~UfL~ :i: ~ ~ 1iz: :i: 0 fft tit& "t' i~ 5 I ~ ~ ~ $ 61 a ili 0012 k tE 1tz !lrfti $ 
c :liJr m $ ) a Jlta1ffttl5 I ~3!J~tml'r'-Jt§xt:i:l'r'-Jffi ili 12JE7'J*~i~W c i!'.ili w ) a 
[011sJ i~#HM6"JlEtlf31~ C 'mEft 6mm) 1Z~tElEtlz*Et!1*6"J11J~ f~JfU~61'3l~~tioo 
J:, i~tlftU6"Jffttl5I ~ C i:li 4mm) 1z~tEffttl*Ft!1*J:o lEtl615 I ~JZ~7Jit;mrl~%¥Bz 
W~it*ill1f o Jlt3'r, :ftttl61'3 I ~1z~1Jtt;mrl Et!~liWtitt*ill1f o 

[011 gJ tE* fgtJ2J:1z~S I ~J§, lE~1lx"t' JB'mE~j,J smm 61~pg1iftUl't"Jf~¾wxtS I ~ill1f 
1J t? ;fW t{g ~, :ffi. tR ti rr ffl Jrt Zi1-m ftlj 61 *~ ¾w xt ".l I~ ltt1T 1J t? ;fW t{g ~, rtJB , i# lE tR ti ;fW fft tR 
t& l2J, tE Bf fJ z. fB] ~ A T ~ ZJ-m ftU 61 ~1U~ 617J :it ill if ~tl, t~ AA Et! tltJL ~ff, tE Et! tltll i't1 -1. 
ft//il@cwJ: $~fg~~i, 1t lift Et!tlf~.61rft//il@cwr$f~~t&a ~J§, ii:ffi.tJ25i ~-½ Et!im~W 
~, ff lii~ lEti'3 I ~i)=J Air pg J±z:)J1f ~611z~ I~ 61M □ tlzW~, i~ Et!titliL&M3tE Et!itlt~ pg o 
ft]§, ;mrl~&H:it fPJ ~im7Epg~1A~~JJ\ ~ffli1¥fto ;Ii)§, f::2.rn mili~ ~im7E8''1H D ft//il$tE# 
D tlz~§'pj]i' 83 JltftU7~ Et!~m O i~~ Et!~ml~j,J Et!1m L 

co120J c Ft!im 2) 
[0121 J tEJ::l£[21]00~ fg¥lli61ftUft "P, ffi~iitl* Et! f*61'3 I ~~~ffi61~ffif»rn L2L 1mm i:ft 
i!'.ili 617J.t:tEJi!g ~ lEtRtJx6"Ji//il$j,J 282mm .¥ 283mm z.i'RJill1f lEtl¾1fU~61liJ ~, ~iJltl2J,jr 
~~~E{!~lE[1~*~ff~Jtt1Ta~M~*E[1fg~~7'Jfg~2o 
[0122] ( Et!iili 3) 
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[ 0123 J tE _t J£ [21] ~ ~ ~ 11!!. 6"1 ~Ht q:i , ~ Jffi IE tlHI~ ~ 1* 6"1 S I~ Ji~ ffi 6"1 ~ ffi flJl~ ~ 4mm ~ ~ 
~ili 6"1775:\trJ'e ~ IEtJHi6"1ftrrHffl7'7 280mm ~ 284mm zJsJitt1T IEtiirifLl~6"JllJ ~, ~illt~9r 
~~J£~~1~~~~~~:1ttfi.~m~~~~~~7'7~~3. 

[0124] (~¥1!!.4) 
[0125J tt_1J£1fill~~ ~1fu6"1 rllLlff q=i, ~P~IEtf~ ~1*6"15 l~Ji~ffi6"1~ffif1Jl~ ~ 6rmn ~li 
~ ili 6"177 :i:~tE!i!B ~ IEtitf 6"11/Af$ 7'7 279mm ~ 285mm z i'sJill1T IEti--fr:tr:Ll~ 6"Jt1J ~, ~illt ~Jr 
~_t;£~~1~~~~~~ittfi.~M~~~~~~7'7~~4. 

[0126] ( Fflilli 5) 

[0121J tE_tJ£[21)~~ ~¥ili6"1~Ht q:i, ~JffiIIti~ ~ f*6"1'7 I ~Ji~TTn6"1~ffiflJW ~ 8mm 'rkli 
R'ili 6"1775:\tE!i!J;i ~ IEtitJx6"Jft/m$7'7 278mm ~ 286mm zfR];itHJ°IEtiir:tr:Ll~6"JllJ ~, ~illt~Jr 
~_t;£~~1~~~~~~ittfi.~M~~~~~~7'7~~5. 

[0128] ( ~iili 6) 

[ 0129 J fr _t J£ l21l ff'if ~ ~ 11!!. 6"1 f!5Ll1t q:i , ~ ffiHf ti~ ~ 1* 615 I ~Ji~ ffi 61 ff ffi f~IJ ~ 12mm 1k 
lin'ili 61775:\tE!i!e ~ IEtftfs1fti/ti$7v 276rmn ~ 288rmn zi'sJitt1J°IEtfir:tr:Ll~B1t1J ~, ~iJlt~ 
#~_t;£~~1~~~~~~illfi.~M~~~~~~7'7~~6. 
[0130] ( ~illi 7) 
[0131] a_t;&[21]~~ Fflilli 6"1~Ht q:i, IE ti~ Fh1*615 I ~Ji~UIT61~UIT11JllJ::fidJ ~ IEtiirffLl 
~,~~EE DtM~Ht 6"1 ~1ili;f~7v ~1ili 7" 
[0132J tE ~1fu 1 ~ 7 6"115- ~1fu q:i, itt1J°tli~, ii 1~, ~Ll1t15- 20 ,} ~1fu o xti!.LI:~ ~1fuitt1T 
ocv ::f ~-¥ 6"111Jrn 5E D ocv ::f ~-¥ 6111J11J 5E )Jli;; :ttri T rff ~" 
[0133] <ocv :;;f llF¥6111JllJ5E > 
co134J ~t15- ~1m 1 ~ 7 fr 2s ·c 61:EfttT ~ 1. 4A i't~·l13:5E ~1Jit1E ~~ ~1m ~lli:t5:ilJ 4. 2v 7'7 
llJ§, tE 45°Clf:ljfFJJJziL 24 1Nt-t. ~J§~~tE 25°ClfttT11JllJk'~rfu~BsJt-t~1fu~&7'7 4. ov 
~ T8''l ~1ilif!.[7v::f fl!, *iliJt~±-¥0 
[0135J :ti~itt1T ~1iliW.mB"111JW5E. ~1iliW.ms"111JW5E771i:tiriT m~. 
c 0136 J < Fh 1m it.;. 6"1 ilJl~ 5E > 
[0137] ~~* ~ifil 1 ~ 7 tE 25 °C 6"1:Ef±iT ~ 1. 4A 6"J{g5E ~rlrtJE ~~ ~&:t5:iU 4. 2V 7'JK, ~ 
4. 2V 61{l:!5E~&ft~~~t1E:t5:ilJ 50mA 7vil::J§, ~ o. 56A 6"1{l:!JE~1J1tJJY:~~~&;lz;:flj 2. 5V 
7'JK, ilJllJ5Ellt~61~.;_D 
[0138] ~~xt ~1ili 1 ~ ~1ili 7 6115- ~iili, *ffl ~ T617J¥t;;:ttt1T &M[iJ\~, *iliJt~5'!. 
[0139J < lli1iJHJ\~ > 
[0140] ~Jt,~~15-~rfu 1 ~ 7 ~ 1. 45A B1t~k'~rlrt1E~~~&;lz;:flj 4. 25V 7'Jll, ~U[k'~ 
&1E~~~t1E:t5:rlJ 50mA 7'7il::o -Ji~,tE~1ili11l\.ft7v 30"CT1t 6 <t> 8''ll21lw~Z-~~ 1 ~ 7 -Ji 
in.cl!' 11 i~l21lw ~ 0. lmm/ sec B~:i!li IP] ~iili B~ q:i 1Li'$ffi~Z9J' ~~15-~rili 1 ~~ 7 JJs.1ilt. ~J§' J=l=E~ffr 
.;_ffl5E~~ffffl5ETtEFfl~~~~ffi~~~~~Ffl~tE~li7JIPJ~~%.;_"~£Ffl~l~ 
7q:i~£t:M[~~~M5'!hl•r~TM~~*lq:io 
[0141] ~r 15- ~1m 1 ~ 7 61 "ocv ::f fl!-$":&." ~11!!.W .m_ '\&1iffi'.iJ\~q:i 61 "~.a!i!i ~±stB"J 
~m,;." a~~*' ic•r~ Trfr~61* 1 rr o 

[0142] [ * 1] 
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ocv~~* E:§jtf:r.~~ 9M~ii3iHi 
[Ah] [rnrn] 

~tm 1 0/20 2.9 13 
Egytg 2 0/20 2.9 12 

[0143] Egytg 3 0/20 2.9 12 

E§i¥1B 4 0/20 2.9 10 
Egytg 5 0/20 2.9 5 
Egytg 6 0/20 2.8 12 

CB.im 7 3/20 2.9 8 

[0144] < ~hfil1Yu 2, l:tt11Yu 2> 

[0145] ( ~¥1:P. 8) 

[0146] ~':tJJt1Yu 1 fnJ1¥:1:ih~UfiJZIEi'JH&, ffttJH&15UriT~]!5l~sf.J~~1f~o 
[0141J tE 5 I ~iiti Im f~IJ, ffiml ffti:&~ ft! 1ia ili Rf.J i'fl35t l;J 6mm rt:& fir+ hAJmltffi ff ~§n:l--tf:& 
:if friJ Yb 3 7 2mm ~ 3 7 smm z i'aJ i't~ :if :ct , # Ji :fl--l Tlz ~ ft! 1i sf.J S I ttJi ~ Im sf.J ~ Im f~IJ ~, 2mm ]'E ~ ii 
1--H of.J:if S:tttli!P ~ ffti'lHf of.Jftml$7b 37 4mm ~ 376mm zi'aJill1-ft1J ~ o Dtst 11::JR of.J 5 I ~fiI:i:tJi!f?, 
ili :fl T J& pg fir] $ Bf.J :if A We iL tE ftml $ 0 ~ j r ' />J T 1W it fUJr ili ' ~~ ~ fft i'lz 5 I ~ fir iL xt iL ~ IE i'lz 
oo JfH'R 17g ~w fbu sf.J 1r1; iH-Jt t{g ~ a Pi 11t ~j Jr ~ ft! 1m 1 ~ tt :1:-m ft Ht ft! 1m D ~~ ii ft! 1m l~ 3/;J ft! 1m s a 

co14sJ c ft!im 9) 

[ 0149 J Fi !f?, ffl i'lz ~ ~ 1i i'r'l 5 I ~ii.Ji oo i't''l ~ oo f~IJ l;J 6mm ~ ft: ii ili i't''l Ji :ct tE li!B ~ ffL i'lz i'& i't''l 
ft1m$7b 372mm ~ 378mm z i'aJill1-f fft tiBJfU~ sf.Jt1J ~, ~Dt l;J3'r~ J:Ji ~im s i't~fMft ~ tt:l:th 
Jt!: 1-f o ~~ i~ Fh im l~ Yb Fh im 9 o 
co150J c ft!im 10) 

[0151 J tJiJffi ffttlz~ ft! 1i sf.J 5 I t~ii~ Ifilsf.J ~Ifilf~IJ l;J 10mm ]'E&il ili i't~:if 3:ttEli!e ~ fft tlzi'&sf.J 
ftmltm Yb 370mm ~ 380mm z 1'aJill1-f ffttffiir1fiJ~ of.Jt1J ~, r;iDt l;J3'r ~ r:l£ ft!im 8 of.Jf:ffiJ1t fAltt:1:ih 
Jt!: tT o ~~ i~ ft! itMt Jv ft! im 10 o 

co152J c ft!im 11> 

[0153] tE ~ fft t:& Bf.J 5 I ~ii-tl 00 t§xt:i: sf.JooT>JiHT fftt:&if JfU~ Bf.JllJ ~' Pi~t l;Jj[, ~ ft!im 8 
~tt:1:ih~UfF ~im o ~~i~ ~i1hl~3/;J ~im 11a 
[0154J ~ T* ~im s ~ 11 sf.J" ocv T> ~$." R" ~im~ Jit", BsJil1t#Tit"P sf.J "~1HibZ±rl'JBI.J 
~%~,,~~*'~~~~l~tt~fil~-f-l;JTM~~*2"Po 
[0155] [ * 2] 

ocv~~* E§iimw~ m.~ii3H~ 
[Ah] [rnrn] 

[0156] 
~tm s 0/20 2.8 13 

Eg tm 9 0/20 2.8 6 
Egytg 10 0/20 2.7 11 
E§iYlli 11 1/20 2.8 6 
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[0151J l2J,r,xtr~nH.Hffu 1,2,bl::t(fffu 1,2,~r* 1 ~ 2ill1tWtaHiJf1Eo 
[0158J EB* 1 ;& 2 *~, fg¥fil 7 ;&fg¥fil 11 rt, ocv ~ ~¥EJJ:l:{tRfg¥filt§bl::t(~o ~*~, EB 
r 5 I ~iitt ffi EJ{J;tgxt:i= s"Jffi1¥tE~TIU~, J=iJr l2J,Wtt5 I~ Rt C -tio :W:~IEtLtlJ!Ll 1v,mJB1B[Wtt, 
-flp :W: £:DHLt!JW 7v fg~liW:tt ) B"J{q1Uf~ t!<:~Tiui1J~, i-'I-Wf B"J~TIUffilAiU fgt})t~li 17'1, })\ rm Jt':t 
m~-~~¾~rIEmEJ{J~~$t(~EJ{j•~.m[2),~:1/v¾EBrIEmmtt~mt(~~~ttm 
V-J Et n *Ll 1iffi'. rrUl rm 4t- '.~H~:JJ!i o 

[0159] Jlt3'r * ~, fg¥fil 5, 7 l,t fg1fil 9, 11 "P l::j Jt:{m fg 1mt§ bl::, )Ji 1iltat tEt( fj B"J {flMbZ 1-·JR 
iia tE!t1:hffiJJ!is"JsJ~Lli'if~®Fflfili?tffl~#ill1f?ttfrSJ, xl~iLll,lPrti1f :W: : Ffl1fil 5, 7 "P tEIEtLt 
5 I ~ ii tt t§i~ j){1 ill l2J, i,5?Jg 1¥ fttl , # l2J, lU 1iffi'. fir% Jl1 s{] 7J Itlrr :ti :fJHLt , fg 1m 9 , 11 "P tE :fJHLt 5 I ~ ii tt 
'l'fl3 j){j m: 1PJ1f:ti!I.Jrr:tiIEt1t TTu~"t.~.aJJ!!. IPJ1f:ttxtr Et!1m 1 ~ 4,6 ;& Et!1m s, 10, mi'lf ~"t.~.ai* 
~ ~,JB"J Et!im?tf!I~, ti1f :W:* ~, tr: 'JI ~3!!:tiz'l'fl3Jnl IE :tm I!! 4, s fifr~s"J Y, z, z' ktxl~iLl~ m, fa. 
~' i~~RJJ!!~ [El 37Hlffil B"J ~w wULt ti*~ l;JJ l$r rm~ ±~RJJ!! 0 

[0160] fg¥fil 6 .& Et!im 10 cp _bjJt:{m fg1filfB bl:: ilirm4t-$P'f1f£ s"J1rW ibJ' ~£ ctJ T Tf tJiz <DHJizs"J 
5 I ~iitt'l'fl3s"Jt-§xt:i= s"Jffis"Ji1J ~ ffil.R~::t::. f>-rm1itHmm_at-§xt:tt~d>, ~_a~i1t£ a .ut3JI,, 
~T fg¥fil 8 ~ 11 Ej fg¥fil 1 ~ 7 t-§ bl::4t-lii.t11f£s"JJw:[E]' ~EB rffetJizB"J5 I ~~~{IL:i=far*Bt 
:n~Ef1"P*m,Ml2J,**@~I~EJ{JIE~mtt~~EJ{Jm~•~mffi•rmt~I~.~~~ 
1!£ 0 

co161J r ~J: s{];¥Llfflme~-ri 
[0162] -flp [2J, J:MiM BJ3 B"J' *~ BJ3 xtrfffu ftpt~ ~ l'f~l[W ~ 1-t B"J ~ "t.ffi fg~' r'Z:$:t!tltffi fg 
~ ,~::k~IJl.ffl fg~~¾1f ffl s"J o 
[0163] ~%iMQ}j 
[0164] 1 fg1mJE 
[0165] 2 # □ ti 
[0166] 3 ~Ill 
[0167] 4 IEt:Ji 
[0168] 4L IEt:&51~ 
[0169] 5 :fit tJiz 
[0170] 5L :f;H&SI~ 
[0171] 6 rrrifll C ~JLJ~jJig~lf-) 
[0172] 7a 1:.$~rititi 
[0173] 16 r'l'fl3;-~~t& 
[0174] 8 fg;j;JHli 
[0175] 4A IEt:&*~1* 
[0176] 48 IEtli~TIU~ 
[0177] 5A ffe tJiz* Fh 1* 
[0178] 58 :fit tJiz 1t TIU~ 
[0179] 9 ~TIU~ 
[0180] 10 ftfgf* 
[0181] 11 51~ 
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[0182] 13 R'ili'l'm 
[0183] 14 ~ili$ 
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Ory-process deburring method for positive plate of lithium ion battery 

Abstract 

The invention belongs to the technical field of lithium ion batteries, and particularly relates to a dry-process deburring method for 

a positive plate of a lithium ion battery. Tile positive plate of the lithium ion battery comprises a positive current collector and a 

positive membrane arranged on the surface of the positive current collectoL After the cutting procedure of the positive plate and 
before the reeling or laminating procedure of a batte1y core, a procedure that plasma generated by gas ionization removes burrs 

at the cut edges of the positive current collector is arranged. Compared with the prior ait, burrs at the cut edges of the positive 

plate are subjected to physical high-speed bombardment and chemical etching process through the plasma generated by gas 

ionization and completely removed under the conditions that the shapes of the edges of the positive plate are not influenced and 

a coating on the positive membrane is kept complete, so that an isolating membrane between the positive plate and a negative 

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

negative membrane are avoided and the security of the lithium ion battery is effectively guaranteed. 
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1. ~trft '@ ~ r ft! 11:1! lE t1H1U, □,(ff ;;t~ ·=EJ~IJ :n;;t, Jifr:ii; '@ ~ r ft! it!! lE tlH& Jt 1'1i ttf lE tR ffi 
~#~~~tEm~IEfflffi~#~ffiITTIEfflffiJt,X~filtEr:tEIEfflfflJtITT~~IffZ~, 
ft!Z61~t~EJUlJt Iff Z iw, ~w1f W:ct~1* ft! ~!"±61~ ~r1:tPi~ fftffiffi;)Jit1:ttJJiUttr 
~61~WU61Iffo 

2. te!=1TrHJZ.liJ~* 1 Jifr~8'-JW ~r ~1tl!IEtffitRJt8'-J:=t1t~=§wiJH;;t, XttfiltEr :?fr~ 
i"±~ ~r1:t6111: 1:t1'1it§ Cl 2, BCl3 :tP Ar ~ i't~~y WHrft D 

3. tlHfiif tJZ.liJ JI* 2 M J& 61 W ~ r Ffl ;;ti! IE tJH&Jt 61 :=t ;;t~ ~wU :1f ;;t, X tt fil tE r : Jifr J& 
f"±~~r1:tR1~1:tJ:f1'1it§ N2 , CllT\ ;,f,P C2ll4 ~R1~Y~trfto 

4. te!=1TistJZ.%1JJI* 1 M~61W~r ft!;)fuIEtJH&A 61:=trt~~WU:n;;t, JtttfiltET :?fr~ 
~~r~W:ct~~~$~ffi~~iE~ffi~~~~ili~~~~. 

5. te! =1Tis tJZ.liJ JI* 1 m ~ 61 W ~ r ft! rili IE tJHLt J, ITT :=t rt~ ~WU :1f 1t, Xtt fil tE r : ?fr~ 
~ ~-=t-1:tw:ct 1i "¥:~uti 11: ffl ~ r;i ff t1tffi1Jit 1imiuili~ 61 :t:wu. 

6. te! =1Tis tJZ.liJ ~ * 5 M J£ 611ft ~ r ft! ;)ti! IE t:1H:&Jt 61 :=t rt~ ~,u :n;;t, X t; fil tE r : ?fr J£ 
~~r~~~IEfflffi~~tJJ~ili~~=§~m,~MIEfflffi~~tJJ~~~*~illtf~~. 

7. te! =1Tis tJZ.liJ ~ * 6 )3/f :il; 61 W ~ r ~ ;)ti! IE tR tR Jt ITT :=t rt~ ~WU 1nt, Xtt fil tE T : ?fr :ii; 
~~r1:txtIEtLtffi;;JrE1:ttJJWIJ~~*1:t61~1Jt~i3R&1J 0-50 µ m. 

8. te! =1Tis tJZ.f-lJ JI* 1 M :ii; R1 ffli ~ r ft! it!! IE tR tRJt ITT+ rt~~ WU :1f 1t, Xtt ttl tE + : Jifr:ii; 
IE tLtffi ilrE 1* ~:a 1J ~ 1@i o 

9. te!=1TrH>lliJJI* 1 )3/f:il; 01'@~-=f ft!itl!iEtRtRJt ~:=trt~~wlJ:1f1t, XttfiF.tEr :)3/f:il; 

T~~~~:n~m*fflITT~~~mx~~~,fflT~~IEfflfflJtITT~mttITTn~~.~~ 
'5Hft~ ~ tjt, ft! ~ fl~ 1:t, ~ ~ r 1* bt 1: ~, jg 1Jila 1li ft! i~ f o ffl rill tr m~ ~ JJ. ITT X ~ r~ ftlJ ~ tft, 
MJ£~~ttITTn~M~~rMJ£~~~~~,MJ£ft!~~~~TMJ£~~T~b(±~~M 
~x~~~~~#~~M~~~*re~~~~,M~~ffiffi~~*™~M~~~~~~M 

~~~ttITTn~~~~tt,M~X~~~~~~M~X~~~~tt. 

10. tRffitxlUJI* 9 MIB61W~r Ffl¥iliIEtLttLtJt61T¥t~~wU:1frt, XttfiltET :?frJ& 
~~r~bt1:~1'1i~M~ft!~~ft!~,M~ft!~~M~ft!~~~~tt,M~~ffl~M~M 
t~ ft! 1~ ~~tt" 
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$ ~ W B"J 1ft ,8 , ~ m 5t iU A 1fJ s"J W ~31t, m A~ i}J'i& ~ s"J :idi ~ ~,,~, :;i iiftE~JL ~, ~JL ~, ~JL ~, 
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Jt~M-~*fflfflffi~*~~t&ffl~~~~~~fflt&ffl~~L,~~fflt&ffltt~~~~t& 
RJJ, ; f;~ ~Rl!l!UA*ffl!2Ht, 2t~~I6iUms"Jvt!(fL1'~, ~ttEl~~tZ9~lU-=f ~~ ~Rlxt~~ 
W~~~mffl~ft!M~~~~o~~W~-=f~~~,R~~-~~$~L~~~~•#~ 

m ~ifu;5, :ffft ~ifu;5 B"J3'r rni1'1~L 1'1*1'Jjj, z.J§ ri'D Jt 17'1 a:A ~ilfifi, ~ijjjffj~' ~it~P 
m 0 ~-=f§~~W~-=f~~M~ffl~~ff~A~~~~m~ff~,M~=~W~-=f~~~~ 
~-ti~*{~ra'Jo 
[0004] Jt ~' 'fi~T ~1ms"Jt,&J-, ~Ll~rllra, jm 1t1'1tt~fJt,~RJ 'Tii, lli~, tJJili'Ll~Iff, 
M~~fAlr~~~[A]~~~~~Iffm~%#m~~.~WJttJJ~fi~~~m~~Iffo 
~-=ffi~-=f~~*W*fflfflffi*AIEi-Jizffl~~,ffl§~~~tt~~Jt~~~~~ft~~~ 
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tliMJ Jt 440 tii!lfffo Ji :'t.~lifti o ~1H! B"J ~ tfu%fili! JI· iMr., Jf rm~ iJ: ~ ~ B"J~ tJL ~!N¥1fi~ x, :;i 
3S: ~ ¥Jut! 1lli 1,21:tJi fF o 

cooo5J 5t ~u ft m 1 ~*!t II t1H&Jt ~ *4 m ~~1i~ 1fil ~ :nrt :t ~,u, ~frr1]Ht ~:£_film~ mm 
~~IEt&ffl~~tJJ~in~~~~~~.@~ft~~~~~R.Iff~~rn~~ij~o 
[ooo6J 1:J· ~ -=f ~, liftl 1:J· ~, ~ ~1~ -f~ '#~~:El, B~ 111t ~ ~i IE ;t&f;/:!Jm 1*tJJ 11f1J in~ El~ -'EJ#U BS 
fi~T~~IEt&t&Jt~T~~~~:n~.~~~~~~~~~fflrm~~~ffi~,Mrm~~ 
~1ms"J1tffl~~o 

£H)1pg~ 
[ 000 7] * Ji ~ B"J § B"J ft T : TT xt:El ~ it :;t B"J /j~ JE, rm t:lrJ~f~ -5j:rp ~~~:El, ~~111$ ~ ISi iE tli 
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ffi~#ta~ili~ITT~~ITTW~T~~IEmm~ITTT~*~~jj~,~~~~~~~~~~ 
W~4ITTW~,MW~fil~~ITT~ffl~~.~~ffl~#tt*~ITT*~~1i~Iff~~~* 
s"J:;f ft: 0 

[0008] 7J T~ffil_tj£ B B"J, *~~}j*ffl-fmT=lst*15~ :~t~tI1~T~imiE*,&*,&J:, B"JTrt 
*~~1J~,mj£ff~r~~IEmm#§fflIEmm~#~~:i:ftmj£IEmm~#~ffiITTiE 
t,&nl#, ftiEk&t,&#s"JtJJ~Lliffz.J§, ~;5ITT:¥ftJE~~#Iffz.fiJ, ~:i:1fimtl~14~~(" 
±ITT~~f#~*iE~ffi~#ta~ili~ITT~~ITTIFfo 
[0009] 11: /']*~~ff ~ T Ffl im iE t,& t,&J:, ITT Tit* ~WU 1iit s"J ~t+ i:'Xill' MJ&t: 1=h ~ ~ T 
f;t BI.J ~ fi 'eJJ~ Cl 2 , BCl 3 ;f P Ar q:i BI.J ~d> M ;,f~, J2i:JL# ~fit"± BI.J ~ ~ r fiM ~~ BI.J ~U t!k 11: ffl 
~~.$0 
[001 OJ 11: /'] *~ ~'fljl ~T ~imiEt,&t,&Jt ITTT¥t*~wU1irts"J~t~i:'!i:ill, ffrj£f-' *~~T 
1*B"J~ 1*J&'ffi:J'6 N2 , CHF3 ;fP C2H4 q:i B"J~y~iftjt, 13: ~ 1~~ 1*1f 7Jtil!{t~ 1*, ft~UiERfGIJ½J§ ~ 
illA~milltr~Ht~HI, #1f1~t5t11:ffl o 
[0011] 11: /']*~~ff ~ T ~ ifu iE t:&t:&# ITT T ¥t* ~WU 1irt B"J ~t~ 2&ill, mj£ ~ ~ r1*iffi 
Ll:4mfl~m1f ffl ~ ~i iEt,&ffitTE 14: tJJ~LliliriITT 'BWU, IEI 7J ~ ~ r14fr ~;l:m Et~ 11: ffl T Jl1f 1~ ~ 
s"J~Jl'., PT~J[tl~it~~~wU 0 

[0012] 11: /']*~~ff ~ T Ffl im iE t,& t,&J:, ITT Tit* ~WU 1iit B"J ~t+ i:'Xill, MJ& ~ ~ r1*;m 
M{t~~~*ffl~~~mffi~~ta~ili•ITT~~.{t~~~ITT*ffl~~~;mM'tt~&@~ 
~i~WUo 
[0013] 11: /'] * ~ ~ 'flj1 ~ T ~ im iE t,& t,&Jt ITT T ¥t* ~WU 1irt B"J ~t~ i:'!i:ill, ffrj£ ~ ~ r1* ~* 
*iEfflffl~~~~½~ITT~~J§,J&MiEfflffl~#~~½~*#illtf~~,~iEmffl~~ 
s"J i:N 1J\r fft,&nj#, J2i:i1:, ep 1r~~ I~ §j rn r-tt:1m~ IEl~d: T MJ~, mi A fft,&nj# r;1q s"J fft,& 
ffltTE 1* fil 1~x1tliiff!I! iU fft t:&nj h ' [El Jl:~ fm{jj$1f ~jc 1~ iiE ff~ T ~ ifu B"J ~'.i: 0 

coo14 J fp /'J * ~ R] ff~ r ~ im IE t,& t,&# i't''l T rt* 'BwU Hrt i't''l ~t~ e!i:ill, Jifij£ ~ ~ r1* xt 
iE*liffi~1*ta%'Llili~*1*s"JiUt£ki~li7J o-so µ mo *iUtEki*li:k::k, ~1fiEtlifflrfit f*B"J]1Jl'. 
::k:AJ}r iEt,&gjJ:, s"Ji:11, ~~m:nx;iEt,&nj#s"Jn5t3/i, m:nx; FhimBt~m lis"Jt~~o 
[0015] 11: /'] * ~ itEl ff~ T ~ im ~ t,&t,&J:, ITT T ¥.t ~ ~ wU 1ir.t B"J ~;,f~ i:'!i:ill, ?,]rj£~ tiffltTE 1* 
~:a/'J~1~L 
[0016] 11: /']*~~ff ~ T ~ im iE tR tR ft ITT T ¥t* ~J#lj 1irt B"J ~t~ i:'!i:ill, Mr;£ T ¥t* ~ tjtlj 
1i it Yr *ffl s"J ~ :i: 'ill t2i J'r ~ g~ 1*, ffl r JJ2:i: iE t,& t,&# s"J PT »JE tt s"J ;JcE; ffl: ~, ~ 1*n\_ JNc~ ~3E, ~ 
~ fl~ 1*, ~ ~ r1* ~±ff, fft 1i Et~ t~;f P ffl rilltf ffi~ ~fl B"J Jt ~B: fuLl~ ~, Jifrj£ pJ}j£E !J'# ITT 
~:m:~~:i:rmj£Jt~~#pq,mj£~~~#~rm~~~r#~1:tff~mj£Jt~~~z. 
~~~Mj£~#*1Nc~m~~.mj£fftffiffi~~*~~M~~~~#~Mj£PTmtt~;JcE;ffl: 
~~~*,Mj£J!t~B:~~m~mj£Jt~~~~*om~*~~M™~ftJ!t~~~Tilltf 
B"J, Jt~g~1*pq B"J~{gxt [tjJ /'J 10- lOOPao 
[0017] 11: /'] *~ itElff ~T ~im~tRtR# ITTT¥.t ~~wU1ir.ts"J~;,f~i:'!i:ill, ?,]rj£~ ~Tf*~ 
1=ttt§fflM~~~~~ffl,mj£~m~mj£~~~#~~,mj£~ffl~m~M~~~~~ 
~o 

[0018J ':13~, *~g]j q:i iEtRt&#Tit*~wUs"Jiff~iTPT ~ i&'i'.ftiEtRtJiz# ~iLlic* 
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J§, ~~fJr1}t;EI!flW, 1X ttxtIEt&*,&J-,·itJ:fi, ~DJ~ i&:atE~t IE*,&*,&J-,·, ih*,&*,&J-,· .,fP ~!% /i!J H~ 
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coo19 J ;tg xt rl.ffi~ tz::i't, * 'fe:. 8J:J J!ltt~ 1* ~ !i!i r :'ts{]~ li!i ~ 1*xt IE*,& *,&Jt t;JJ 'ltrn Jntt s{] ~ 
*U itt1T~ ll /§'J ills:~m ;f P 1t ~~u t11 Y'.tll, tt ~ ~ UinJ iE *,& *,& Jt :in~%tltli {lit!~ iE *~~l Jt ~ m jG 
ffiITTffi~T.~iEt&ffl~~ITTW~:rn•ITT~~%~*~'MW~~Ti&:atEiEt&t&Jt~~ 
~~h~~ITT~/i!J~~~m.~~TiE~*~~~~~~},nttttM~~ITTffi~,MW~ 
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7}\,'f!'1,JIJo 
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t§ IP] Et~~llo ~rljG~J§, ~M~1*½'Wcffif3E 4 JJJ:ili'~tt~1* N2, JB rXtJiJtiZJ§B"JiEti 
~~20ITTW~~~it!:fi~~Y'.t~~m~Y'.t~o~~.m~*~~rl~~trlt~tlt~Tit!:fi 
s"J, *~JJlli1YLls{]J'r27b~rixtllin 50Pao Jt"P, -~*~WUrlfi~tEJ'r2tlt~Titt1TB'\J, *~ 

5 

0160



CN 102694148 A 4/5 rJ'.[ 
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f0J't''ir)0:r£i';-(:, J: I] tJJ~~ntl!!T 0 2:. C h>'t''t 0 0 it~' WJ~c~~¥tftiffi$~ @J!f!iT 0fil! 
{1t P3~JB7-·3 S,(:T~*T 0 h>ilf-i l ~ ,, 
[0017] 
[ j'eEljJ(T)~ni!,:0Jf:;JiJ] 

*¥BaJI0ftt 1 L ~ ,~1ii!,:0JB1i,Jt:":) t, T 12100~ m~, T~JtaJI-t 0 0 

[0018] 
1211 i±, P=J~lfl 1J 1-r'J L=<x~i-th0M!tllfi®121't''ib 0 0 

[0019] 
J:.$h,lffl□ l '"f ~ -i0 ::ff m;0~illi7- -7... 1 8 rg(:J.E:{;ijflz 1 1 c ~:{;ijflz 1 3 c ~-1=1,v-:9 l 
5 ~Jrl T¥@~~nt~1x1iJ't'•i1&1~1xi:~@]~nt~:{i,iflzffnrJ1J:g~tt, J.E:{i,iflz 1 1 t:ttm~ 
ttt~J.E:{;ii 1J- r 1 2 01ihftiffi$n', ~illi7--7... 1 s 000□$~ tf-7... 7 "1/ r- 1 9 ~* l Tit□ 
-t0tt□flzt:ttm~tt, ~:{i,lflzt:ttm~ttt~~:{;i1 1J-r 1401i!:!.ftiffi$n', ~i-fh7--7...1 s 
0m;$(:tfm~tL TH IJ, :{;ijflzff J:. T$t:!i-ftL-ftL¥@~flz 1 6, 1 7 hri'ic~~~tL '"f ~ -i0 

[0020] 
2:. (T) J.[:{i,j;j'Jx 1 1 WJ:0 J: "J (: l '"( 11::i!T 0 0 if'_ 7 Iv 2 =- ry Li!0[a-'< 7 -7...1JUI -'<I '1/ 

1-/-1'':\l!!:fI~tLt~J',[;z;. 1 o µ, m~6 o µ m0fah'0~0*~Pf,;0Jtoot:J.E:{iiiic!if011!! Ut~ 
1FJ' £-~t:J,t t '"(;\lj~jflj' ~:fii'i:if1J~-½'-ffti¥t:ift.¥l-½'-'rf:z~itt~«.--7... f' ~ rai:X:~~' ~i/'.i l 
t~f&, -f 0~ffit: ii rai:X:~~, ~i/'.i lt~f&, EEfilT 0 ◊ 
[0021] 

2:. 0EEfilf&0J.E:{iij;j'Jx 1 l 0-'¥-00121~1213 (a) , llfiffi121~1213 ( b) (:-iF-t o WJ~cJ"rffi0 
~~¥tftiffi$ 3 4 a t:!iJ'1hh'fi~ •:Yv$hr:'t_ t, ftilftim$ 3 4 b t:!iJ'11J.ht)'1~ ,~~$h':'±'. 
t, :c-0~000~~¥tftiffi$3 4 c t:!±!'11J.h,fi~•fv$, ftilftim$3 4 ctt:!±J'1hhrJ'1~,~ 
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J@lmiJ1:!t.t0iJ1, *t!liillm3 4 a, 3 4 di, rei:7:f1ti'ffi'rt:/ :(1vi'Mt-Cl,JJ],Ji:iMb/JJ:fO) 
lt:miJ1:m~ •~t::YviJ11.=. t, {-tf!.O)Jm-5:J\): 1t.rz-c JE;Ji,Ji:iMb/J1:f O)'§rJ,£-iJ1fflxtl'l'.Jt:r□i < ~., -c ~, 
0 O)'('~*T 0£,JM\t 0, 
[0022] 

i tc.:, tzi'l!liilim 3 4 b, 3 4 dO)ffl[hiJ1ffl[~ •~j@Jm!;L JE;Ji,Ji:i5fb/JJ:fO)'§lj,£-iJ1t~-~~, ~* 
T 0 £,~i:l:~ ~ ,iJr, ~J@lmiJ1::k:~ T ~--0 t ~@J t_,tc.: t ~ t:t~-~~ ~ :J:k:IJ'JO);Ji,Ji:1!UltiJ11i G 
h~~•O)-C··, ~*L-Cl,ffe:~•◊ 
[0023] 

~*T 0 t:!:l:, @J!f!ii"" 0 Jl!ili11~ f11~:)f;7·· °J :,,t:-c ~*T 0 --_Jj$_iJ,?iJ.%b t·M 0 o 

[0024] 
.: O)J: j t: L -C:if;nx, Ltc.:JE;Ji,Ji:iMb/Jt:f~t-l!!lm 3 U:JE;Ji,Ji: 1)- 1" 1 2 0)-!liilf!!IJH.tit!li;L, JE;j;,Ji: 
*@~"r-7° 3 2 t:-c JE;J;,Ji: 11 - t: 1 2 rr HMi!i'-t:ntf W: ~ ,JJ,, JE;J;,Ji: 11 - t: 1 2 , JE;J;,Ji:i5fb/JW~ 
!-l!!lm 3 1 O){_l['@'fh-'?, ~~fti'l!liillm, *t!liilJmO)J-: IJ -'?filH'l'Ptf t~lf.T 0 t , JE;j;,Ji: IJ - t:, 
JE;J;,Ji:i5fb/JW~t-l!!im, ~~fti'l!liillm, *t!liillmi'r~m-t 00)1Jr:tzfi L~ ,, 
[0025] 

.: O)JE;Ji,Ji:i5fb/JJ:fO)'§lj,£-iJ{fflfrtl'l'.Jt:r□1 < ~--:i-C ~ '0 *t!liillmi-~*T 0.: t t:J:--:i-C, JE;Ji,Ji:i5 
tb/J1:f/i0)3'EJ:lW1Jt-'?;J;,Ji:tJKffO)~~*rrm11□ ci--tt-c~i-l!!O)r□1':iJ.::l:11:.HRh-c t,, 1*x,J\:,, s -

t- t:J: 0 ~EE::f ffe:-'?~i-1!!':iJ.::l:O){J!:Tt §I~ j@,: c' ~~, IJ 1-r'J L={t~i-l!!iJ!ff Gh.fi 0 

[0026] 
JE;Ji,Ji:iMb/Jt:f t L -C!:l:, 1~t:~15Eci-h0 l,O)t'!:J:~~•iJr, 011.z!:f, 1J1-r'JL1 :;t/'i-1/:Z r­
t L -c '§tit >.n1i0 11 +"7 L-€rifm.ff,i:5.i11:.iitM11tmci-:n0 0 011.zi:c ::11-:,v t-, < / 
jj>, =.,;17Jv_ JoL, ~t3J:ij'1-:-t-:,.:ry1:-,iJ,t;,JH!:fh0:'.!>~< t l,-;fl:JjO),&,\i;t 1J 
1-r'JLcO)~,£-,&,\i'i~11:.fb/J, LiCo0 2 , LiMn0 2 , LiNi0 2 , LiCoxNic 1 

_ x) 0 2 ( 0 < x < 1 ) , L i C r O 2 , a L i F e O 2 , L i VO 2 ~iJ,tff i L ~ •, 
[0027] 

*a~rfrJ t L -c !:l:, -5:i'-ffi:iltt:i.!Ul-5:i'-ffi:t·~ 0 l, O)'c'Mhtn~t:~IJE'.ci-h0 l, O)l.''!:l:~ ~,/Jr, 
0117..!::L 7 '1/****~tf-'?71 1J1v:tL, '3tt171 1J1v:tL, :z1-v/'-7··;,:,.:x./:1·1:-. 
( s BR) , 71 1J 1v*:miifilc;, c·=.,v*:miifilc;~i' lj!M\, El¼~ ,i:J:=rI:liU--1::.0)iJtiitb/Ji 

tc.:!:l:j¾:m,£-filc;t L -Cffl~ 1 0.: tiJr-c--~ 0, 7 '1/***a~rfrJt L -C!:l:, 011.z!:L ;t: 1J 7 ,;1fl:. 
c'=. 1J-r>' 7 '1/11:.c'=. 1) -r> t~7 'Y41:.7ot0v/'O)j¾;m,£-fii';-'?;t.01

) T t- 7 7 Jv:;to.:r. 
1- V /tMHi;M-r' 1 :ZJ',- y 3 /'iJ!ftf i u I 0 

[0028] 
£,~t:r.tt-c~~rriL mi'i1i1frJt1Ja.z 0.: t JJ,t·~, ~~rrrJt L -c!:J:7-t1-v /"f:Y '1/ 1, 
:-r =; 7 71 t- , rn:*~i*i~ rr .lj!~!IJ., El¼~ ,i:J:=rI:lit:l--1::.0)iJtiitM,tzf 1 L < , mi'i1i1frJ t L -c 
1:J:i 1-v /- c·=.1vnv::1-1vj¾:miifilc;, tJ 1vit'~ 1/ > 1-1v-t1vo-:z, > 1-1v-t1vo­
:z~ t'iJttzf i L ~ ,, 
[0029] 

-5:i'-ffi:iltt L -C !:l:, *s~1fljiJti;;y~1j'."ilf'/f~~-5:i'-ffi:iltiJ!JlfiltJJt·, iftl**s~:ifljO)tiii!:l:, N - ;,( 1-
Jv- 2 - eo 1J t: /, N, N -:,: > 1-1v;t;1vL 7 2. t:, 7" t- =;t t:o7 =; /, :,.: > 1-1v7 
-t t- 7 2. r, :,: > 1-,v :z1v;t;~ 1/ r, "-~-it> 1-1v :z1v;t;1v 7 2. r, 7" t- =; > 1-,v Nft*, 
7-t t- /, ,,x 1-JvI 1-Jv7 t- /~O)ifti*-5:i'-ffi:ilti' .lj!1!1J., i tc.:!:J:.:hG i'iHii Ltc.:iHii-5:i'­
ffi:iltiJ1ftf i L < ' ****~1fljO)tiii!:l:7J<-'?iMi7J<iJ>ftf i L ~ '0 
[0030] 
t .: 0 '(', *1tElJlt:t:5tt 0iMb/J1:f, **~rfiL £,~t:J;t t -C1J□ .z 0~~:iflJ{f_,-5:J'-ffi:iltt:iH*l-5:i'­
ffi:ci--tt-C «-- :Z t-:J:k,£-1frJ{rfJ':~T0--.Jj$.!:l:, 1~t:~15Eci-h0 l,0)-C-'!:J:~<, 011.z!:L 7°7 
.:t,;, IJ- 2. ~-it-, ;t;::i:: 2. ~-it-, t" / 2. ~-it-, =--1t-, ;t;::i:: :,.:-t-1 -if-~rr m~ •0 
.: tiJtt·~ 0 ◊ .:hGt .lj!J!IJ., El¼~•!Hllhiih-tt-CitfflT0.: t l, 1lJ'/f~-C--M0 ◊ 
[0031] 

1 tc.:, --1::.~c«-- :z t-:J:kiirfrJO)iH*l-5:i"tzffi'rt:, ::g.r1-5:i'-tzrfiL wooiM11fiL ~5E1f1J~t £,~t= 
J;t t -Ci~11□T 0.: t l, 1lJ'/J~t·M 0, 
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[0032] 
~~llizrii±, 1~,:~1tii:'.'2':h1 tio:i-c··u,j:-<, _uco:iJ: -3 t:i1&l-½'-ttz'2'-ttt.:«--:z t-:fx1?t1r11 
t, i.71Ji..!:f, :z 1J --1 t-1··1 :i-:7-, 1J1\-:zo-1v:1-:7-, 1J '1/7°:1-:7-, 7··v­
r :i-:7-, 1-1 7 :i-:7-, 1··:,1:~1:1-:7-, 'f 1 '1/ 7:i-:7-:lif t m~ ,-c, '.§:£t: 
~~T-6 c.: C iJ'i-C-·2-' El Mllizrit:JIT~ ,llizriiJ{t(f i l ~ 1/J>' 1-:.@:'t:it*IiT 6 C 7 0 °C~ 1 
5 O °Co:ii&Jt.T· 1 1F-'i%9~ 1 -½'-Fs9ll!zii '2- -1:t 1 o:iiJ,-/JJ i l ~, ◊ 
[0033] 

fHI!i, O-Jv7°v:Z;flt:J:.,'(p]r5Eo:if~L7J.t:,j:-;si-c-•, ¾.&EEl 0 0 0~2 0 0 0 kg/ 
c m T'cfl@JfEil!;t1T J /J>, ¾.&fEt~ 7.. T fEil!;T 6 o:JiJ{t(f i l ~ • ◊ 
[0034] 

IE;Jiili¾~iti;-r-7 3 2 !i, ~tt Ui1i~JiiJ,Gffln!t'2' :h, ~tt c l T !i, ;1;◊ 1J -rt- '7 7 1v::to 
I.1-vY (PTFE), l7Y7-dl::I1-vY·A7'1/41::7°0l::."vY:ltm1?t{:ils; (FEP), l7Y 
7 -111::x.+v:,, • r{-71v.:to71v:i'\-s.,:r.+v Y:ttm:i?t{:ils; (PF A) ,j:-t."o:i7 '1/**o:i 
titff\"1, fi1i~Ji cl T!i, 7(.M:fA, 1 'J7··+1v:iA, :Z 1- v Yf :7 :J:r. Y:1.AiJ>G~!;f:h 
t_:jt',j:-< c i,-,fliJ>G,j:-6fi1i~Jit~tf 6 C: ciJ,-c-·2-, ~tto:i)]J[ht 2 0 ,um~6 0 ,um 

, fi1i~1f!Jo:i)]J[ht 2 0 ,u m~S 0 ,u mo:J.inl!Wtff i l~ •◊ 
[0035] 
it.:' ~:j;,j;t:Jx 1 3 !±,xo:i J:: J (: l l {t~T 6 ◊ i-r'' ~!,J~o:irs' 7 :Z1JUI tJJf!i. ltd"11L i 
t.:!iI '1/ 1- Y 1··!2!1fI'2':ht.:)])[h 1 0 ,um~ 5 0 ,u m0$"aiJ>G ,j:-;s~~{:ils;o:iJc1([ij(:~;JiijirfifbJJ 
~ C **~jflj, £,~t:)t t l ~~J!;/Jjflj, ~fi1i1flj t--5J'-ff:zfrt(:i1¥l--5J'-ff:z '2--\tt_:«. - :Z }- t Fs9:7:~ 
~- llizrilt.:fiL +o:i~oot:tiFs9:7:~~- llizrilt.:f&, fEil!;T-6◊ 
[0036] 

c.:o:iEE3.!!;f&o:i~;J,iJi1'Jx1 3o:i-'FTIITl:illHfil3 ( c), lffiffil:illtl:ill3 (ct) i:~-t◊ IE;J,ili1'Jxcll't1 
~(:WJ~cfa'rffio:J~~*tftii\\$4 4 a (:!JJ])[hiJ'i~~ ,y·v$iJ'ij-:_ t, ftii'ftii\\$ 4 4 b (:!JJ])[hiJ'i 
)])[~ ,;;gJ@$1J,1-=. t, +o:i~ooo:i~~*tftii\\$4 4 c t:i±)])[hiJ'~~ ,fv$, tiii'ftii\\$4 4 ct t: 
!iJ])[hiJ'J])[~ ,;;gj@$iJ'1: t 1 iJ', ~ :j;,Ji;f'!x U~iti;-r-7° c o:i~ {1~iJ,j-:_ t ;s c.: c iJ'i,j:- ~ ,o:i-c·· 
, *tftii\\$o:i)])[hiJ'~~•:7··v$Hi-$;T ;s£,~!J,j:-~,. 
[0037] 

it.:, ftii'ftii\\$ 4 4 b, 4 4 d o:JJ])[hiJ>J])[~ ,;;gj@$!i, +o:i;;gj@$iJ'*2> -t2-··;s b~@J lt.: 
c 2- t::t"'1-,j:-~2- :ffi'i"'~o:i:j;,Ji;f'JxffiJ,ff G:h,j:-~ ,o:i-c-·, ll#;-$; l T ti 1-l~ ,, 
[0038] 

ll#;-$;-t ;s t:!i, JE:j;,Ji;t:Jx c ll'tJ~t:@Jf.i;:T ;s fil!ff 2- P3fflJW:;f '7 s., t:T ll#;-$;-t' -6--Jiffi.iJ>'.§:£ T·'«J 
6, 
[0039] 

c.:o:iJ: -3 t:l -cW:;mtlt.:~:j;,JiiMbJJ~~t-1!!$4 1 t:~:j;,Ji 1J-tc 140-ftii\lf!!IJHtml, ~:j;,Ji 
¾~iti;-r-7° 4 2 t:T~:j;,Ji 1J- r 1 4 t ffi1i~-t:htf J:: ~ ,iJ,, JE:j;,Ji1'Jxc ll'tJ~o:ifirn-c-·, ~:j;,Ji 1J 
- tc, ~:j;,JiiMbJJ~~!-1!!$, ~~ftii'ftii\\$, *tftii\\$ttt-'<l-t1o:iiJ,ftfi l~ 1

0 

[0040] 
~;J,iJiirfifbJJ~c l -ci±, 1~,:~j5.E'2':h6 tio:iTU,j:-~,iJ', i.71Ji..!:L iftlr□i-½'--f-11::i?tfbJJ ( 7 x 

/-1vtMH\"i, ;t: 1J71 1Jo=-t- 1J,1,_ t1vo-:z:lif) Hnmt-t;sc.:tt:J: IJftG:h1wt* 
ttf-f, :i-J :z~I::." ·1/1-Hnn!t-t 6 c.: c t:J:: 1Jif G:h6Mt*ttf--L mt~ 1!iJd1W'7 7 -r 1 
t-, 7(M1·· '7 7 -r 1 t-:lif t, +o:iW:;:fxc l -c i±, fJJ<:fx, ~t"r:fx, ~:rxo:i ti o:it m~, ;s c.: c 
iJ'i -c-· 2- {l ◊ 

[0041] 
**~1f'L £,~ t:Jt t -c it1Ju-c-· 2- ;s ~fM'J c l -cu, JE:j;,Ji1'Jx c ll't1~o:i*t~1f'J t m ~, ;s c.: c iJ' 
-c-·2- ◊ ◊ 
[0042] 

tF,v-:7 1 5 cl T!i, )]]['2- 1 5 ,um~ 3 0 ,u m;i;01J I-f v YtMH\"i, ;1;01
) 701::."v Ytit 

ff\"1,j:- c:· o:if!li§:.fL'ti;i;0 1J ::t v 7 1 Y *tMH\"iiJ,ftf i l ~,, 
c.: o:iJ: -3 t: l TiiG:ht.:JE:j;,Ji;f'Jx 1 1 c ~:j;,Ji;f'Jx 1 2 c ttr,v-:7 1 5 tir l Tiilfi~2-:fxt: 
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~@I l -C:f.i1J.fll'f:tit~T 0 (:!:L :f.i~7-7°(:-5i:'.O)-r /Y 3 ✓ t*ltls'r l"J"JJE:f.i 1J- f 
1 2 ti{H~l -Clf:l[{f{t, w,f§,;feyfr-7°3 2 tffi'i~ltdi, JE:f.j~l 10)JE:f.j 1J- f 1 20){j'[ 
lih1:xtlnJT 0 ~:f.i~ 1 3 O)~:f.ii5fbJJ1!tJi~J'!~rq(:~c~~2>:h0 J: :i t:iiWJ~:jft:~@l ltc:~:f.i 
'lift' J::.$h1 1ffl□ l -CV101fJltO)~i-t!!/T-Y.. l 8 rq(:JDV@:T 0 ◊ 
[0043] 

2- G(:~i-l!!;r-7... l S[:lqt:!:L oiF7l<~Ril'.iWh1iiiW2-h, Mi;~,-c~~mtmH~tttc:!1□~2 
0 h1W:i§.~ffY.. 7 '1/ r- 1 9 t1r l -C~i-l!!;r-7... 1 8 O)!ffl0$0)mJ~$t [:lq:;lft:h• Ub1.JUIT 
0 c: t (: J: IJ WM 2> h -C ~ , 0 ◊ 
[0044] 

oiFJJ<~Ril'.iWt l-C!:L o/M<iiiltt:~Ril'.1!ttiiRil'.T 0 c: t t:J: IJ, film~2>:h0 ◊ lVJ§co/M<ii 
iltt l-C!:L fylJ;U:.L .:r.+v ✓;IJ-;f'i,-1--, TPt0 v/";IJ-;f'i,-r-, f+v✓;IJ-;f' 

i,- t-, ~)){-fJv;IJ-;f'i,- t-, :.J.:r.+Jv;IJ-;f'i,- t-, r-7·'-fo'? :7 r-/", 1, 2-
:.J > r-'\-YIJ' /", 1, 2-:.J:7DDI5'/", 1, 3-:.JJ(r-'\-Y7°Dl'V, 4-)(-fJv 
-2-f-Z/"5'//", 1, 4-:.J::1"'\--Jt/", 7--tt-=-t- 1JJk 7oe:t=-t- 1J1k f+o=­
t- 1J 1k J\v o=- t- 1J 1v, /'(/"'f=- t- 1J 1k Y..1v* '7 /, 3 - > +1v- Y..1v* '7 /, -rt-
3 t fo7'7/", 2->+1v-rt-'?t fo7'7/", :.J>+,v*JvL72. r, :.J>+1vY..Jv 
*3r-Y r, :.J >+1v*JvL T 2. r, 1J ✓mg1-- 1J >1-Jk 1J ✓mg1-- 1J.:r.+1v~tffl~i.fi c: t 
htt·t, C:.h t:,O)o/FJJ<iiilt!:L Jt5!1rn:lt~ ;/;J:=fl~J,.JJ::.O)i.fh§;-iiiltt l -C, ft!ffl't 0 C: t hr 
t·t◊o 

[0045] 
o!F7J<~Ril'.iWt:1\rih.fi ~Ril'.1!t t l -C !::l:, 011.z!:C ~ri1&5lt!:O);§i:~, 1J-f ry LtM.tft!ffl l, 
fylj .z!::L L i P F 6 , L i B F 4 , L i C I O 4 , L i A s F 6 , L i C F 3 S O 3 , L i N ( 
S02CFs) 2, LiN (S02C2F5) 2, LiC (S02CFs) 3~;6t~tfGh0◊ C::h 
G O)~Ril'.1!t!::l:, -;fl~t·ft!m l -c ti $1; < , =t1~J,.JJ::.W:ll1:i-ii' btt-C ft!ffl l -c ti $1; ~; ◊ c: h 
t:,O)~Ril'.1!t!::l:, lVJ§c.o/M<iiilt(:xtl-CO. 5~1. 5MO)iiflt'Z:-"iiR11'.2-tt.fiC:th1:tH-il 

~·◊ 
[0046] 
[ ~i&01n 

*naJit~i&01w J:UJ.t~011t m~ ;-z:-, §.'Ml!lt:§jlBJI--t 0 hr, c::nG!::J:::;fs;nBJit{ilJ G~.N5i:'.--t 
0 tiO)tU~~;o 
[0047] 

JE:f.i~ 1 1 WtO) J: 0 (: l -C {t~ l tc: o i-9", JE:f.iiMbJJ1!t t l -CL i c o o 2 O)fn'?K 1 0 
01!t:i:$, ~~1r,1t l -CT--t-f v/"f'? '1/:,, 51!t:i:$, *s~1f1Jt l -c;1;01J-r r-':771v:to 
I. -f v /" (PT FE) 0)7]<1!1=-r· 1 7,,.J',-:) 3 /" ( ~:/871' 5 0 jf:i:%) t 71!f:i:$, ~:j,J'ijflj 
t l -c ;1; 1v;f''\-y > +1v--t1vo-7...0)JJ<iiiW ( ~:/871' l 1!t:i:%) ts 31!t:i:$~cii- l -c, 
7°7 i,J' 1)- 2. '\--it-(: J: IJ 1 2 0 71'reii.f!tlW!!:z2-tttc:JE:f.j«.-Y.. }- tit~ ltc:o 
[0048] 

{tt:, C:O)JE:f,,j«.-7... t-t~2' 2 0 µmO);;=:j,kO);Jv2_=.ryL[aJ::.t:Y.. 1) •;1 t-Y"1 :1-5' 
-t m~ i-C }tffit=~~ l, 1 2 0 °Ct· 1 0 7l'reil1izti ltc:fi, ~jj'ijtii,",]f;JH: l -c~~, !liz;ii 
2- ttt-:fi, ~2' h>l 3 0 µ m(:~0 J: J t:, *IEE 1 0 0 0 kg/ c mt· 2@1)±3[ ltc:o 
[0049] 

C: O)J±fil ltc:JE:f.i~!::l:, 1:m 3 (a) , ( b ) t:5G--t J: :it:, lVJ§c}tffiO)~~*t!!im$ 3 4 a 

(:!;l:~1:1-hr~~ ;-:J""v$h>:'t. t, t~1!!im$ 3 4 b t:!;l:~1:1-h>~~ ;~~$h>:'t. t, ,fO)~jj'ijO)~ 
~*t!!im$3 4 c t:!;l:~1:l-h>~~.:7•"v$, ft'il!!im$3 4 d(:!;l:~1:1-h>~~.~~$;6>:'t.ttc:o *t 
!!im$ 3 4 a, 3 4 d::l:, rai:'.X:~~ffi'r(:/.:~(1vtM t-C tiIE:f.ii5fbJJ1!fO).rt:mh1:m~ ;~(:5··v 
;6>j::_ t, ffh0)$71' J.: .rt/\. -CJE:f.ji5fb}Jjf O)jlj,@,;6,:;j:!Jfrtl'f'.J(:r□1 < ~-:, -C ~ '◊ O)t', C::h 00)*t 
!!im$h•G 5 m m0)$fit·, @llftz';'t 0fil!11t FIJmi:/87 .. 3 y(:-Cll#;-;t::;T 0 c: t t:J: -:i -C, 1:m 2 ( 
b ) t:5r;--t J: 0 t:, JE:f.ji5fb}Jj!O)jlj,@,;6>fflxtl'l'.J(:r□1 < ~-:, -c ~ i.fi$71'-t 13#;-$:; ltdt!!im$ 3 
3 a, 3 3 c t:/Bnx. ltc:, 
[0050] 
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( 7) 

it..:, Wiic.M1!tii\i$ 3 4 b, 3 4 d !j:~j@iJt*~ ip--:d..:C7YZ:-·, ftil!tii\i$iJ>G 4 mm0$;·e@Jlfii: 
T 0Q!ilr{f~ F9f£i%7··3 s.,t::-c~*T 0..::. t t::J::., ·c l:ill2 ( b) t:::if--t J:: :it::, ~J@$t 
~*IJ..:ftil!tii\i$3 3 b, 3 3 ctt%.lvtlJ..:. 
[0051] 

..::.0J:::it::l..-C%.lvtl..t..:JE,fiiiiMw'.W~t-l!!.$3 U::7Jv2.=.ryLft'C$;4. 5mm, ft~6 
7 mm(l)_jf,fiij 1)- f 1 2 (l)~!tii\if!Wt ;z;t:,y r-i{H~ l..-CJf.'R{f!t, _j_[,fiij 1)- f 1 2 t::(j:_j_[,fii)i¥E 
~r'r-7"3 2 tffi'i~l..t..:. 
[0052] 
~ :B, JE,fiii¥E~'f-7 3 2 t::!j:, ~t:tiJr PT FE iJ> G ~ 0 7 '1/ *t!fff\"(ftC-ffl!:7:1-iJr 3 0 µ m 
, :¥i'i~1frW ;z + v ✓f Y s;'.:r. ✓ :1'L ( SB R) itCffl!:7:1-iJr 3 0 µ m ·c, 'f°$;iJ>$; 5 . 5 m 
m, ft~ 7 0 mm(I) 'L (I) t m~ ,, wric.Jtffi(l)_jf,fiij 1) - f 1 2 , ¥t!tii\i$ 3 3 a, ftil!tii\i$ 3 3 
b &tF~oo0¥t!tii\i$ 3 3 c , ftil!tii\i$ 3 3 ct tr&:11-t 0 J:: :i t::Hi'i~ Lt.:. 
[0053] 
t t..:, ~,fiiltJx 1 3 i±,x0 J:: :ii:: t.. -c 1til: Lt.:. t-r, ~,fiilit1itw'.W t t.. -c IJ +'7 Lt 11&ii4, 
:azl±l1ff fi~~~J,:j:k,WJfi t 1 0 0 '.W:1:$, *!~1frJ t l.. -C ;z + v ✓ f Y s..:' .:r. ✓ :iL ( S B R ) 
07J<'t:i:'f1 ;z1,-s;' 3 ✓ ( lm%--5J'A 8 % ) t 8'.W:i:$, ~:¥i'i1fIJ t l.. -Ct,, Jl,;j;'."(-S., > 1-Jvt 
,vo-:z0JJ<iil& ( tm%-½'-1 '.W:i:%) ts o '.W:i:$jlljci'i l.., -½'-tz~t l.. -CJJ<t1Jox., 7°:1 
:t, Y 1)- 2. '\-11-t::J:: 0 9 O-½'-r1mJUl-½'-tz~-ttt..:~,fiij"Z-Y.. }- t{icil: Lt.: 0 

[0054] 
,xt::, ..::. (l)~,fiij"Z-;z }- t, ffl!:~ 1 4 µ m(l),ffr:j:k(l)iloJfs_H::Y.. 1) '1/ }- ;>"'1 ::1-Y-t m~, 
-C},ffit::~~l.., 12 0°C-C'l O-½'-rsi11iziJ:il..t..:fiL ~ffi{.,l,',J~t::l..-C~~, 1liz;i/:i~-ttt..:fl: 
, ffl!:~iJ{l 8 Oµm(::~0J:: J t::¾JJ±l 1 0 Kg/ c m·C3@JJ±E);l..tc:. 
[0055] 

..::.0J±EJ;l..tc:~,fiijt)x!j:, l;ill3 (c), (d) t::;if--tJ:::it::, WJic.Jtffi(l)~~*1!tii\i$44a 
t::!±ffl!:7:1-iJr~~ •:Yv$iJt::i_ t, ftil!tii\i$4 4 b t::Uffl[l:1-iJtffl[~ ,~j@$iJt::i_ t, f-(l)~ffi(I)~ 
~*1!tii\i$4 4 c t::!±ffl!:l:l-iJr~~.::9··v$, ftil!tii\i$4 4 ctt::!±ffl!:7:l-iJrffl!:~,~j@$iJ'::i.tt..:iJr, 
~,!iiit!x:UE~'f-7" t 0~{_j'[~iJt::1t t0..::. t iJ>~~ ,iJ,, Wiic.ftil!tii\i$4 4 b, 4 4 d !i~J@ 
iJ{*~ iJ,., fc:(l)Z:·, _j_[,fiijt)xc; l,',J~t::, ftil!tii\i$iJ>G 4 mm(l)$;T·@Jifii:T 0 Q!ilr{1~ F9(£jjjj7··3 
s.,t::-C~*T 0..::. U::J::., -C, l:ill2 ( d) t:::if--t J:: :it::, ~J@$t~* l..t..:ftil!tii\i$4 3 b 
, 4 3 dt%Jvtl..tc:, 
[0056] 

..::_ (l)~jfil$1 2 (;:=._ ,y 7 Jvi/:Z:·$j4. 0 mm, ft~ 5 3 mm(l)~,fiij 1)- ft ;z,t:,y r-iit~ 
l.. -CJf:H1tt, ~ Gt::~t:tiJrp T FE iJ>G~0 7 'Y*t!fff\'tCffl!:l:l-iJr3 0 µ m, :¥i'i~1fIW11/ 
f-f ;v:fL -r:•ffl!:1:1-iJr 3 o µ m -r:·, fil!:f.+iJr-'f-:t-!:J:¥ft{¥: 3 . o µ m0=tH~+ Y ✓#i'iJ,f:, ~ 0, 
'f°$;iJ>$; 5. 0 mm, ft~ 6 2 mm(l)~,fiilifi'i~'f-7" 1 6 t, wric.~,liij 1)- f 4 tr&:tll.. 
, ~ ,!iiiit1itw'.W Ii unt L ~ ~ , J:: :i t:: Hi'i~ L tc: • 
[0057] 

..::. 0J:: :it:: l.. -C%.lvt l..tc:~,fiiiiMw'.W~!-l!!.$4 1 t::=. '1/ 7Jvi!:Z:•$;4. o mm, ft~ 3 8. 
0 mm(l)~,fiij 1)- f 1 4 (l)~!tii\if!Wt ;z;t:,;1 r-iit~ l.. -CJf.'Riftt, ~,fiij 1)- f 1 4 (::!j:~,fiii¥E 
~'r-7'4 2 tffi'i~l..t..:. 
[0058] 

~:B, ~,fiii¥E~'f-7" 4 2 (::!±, ~t:tiJrp T FE iJ>G~0 7 'Y*t!fff~ii:T•ffl[7:1-iJr2 0 µ m 
, :¥i'i~1f1W11/7··+1v:1·Li!:Z:•ffl[7:1-iJ,2 5 µmz:·, --ta;;iJt$; 5. 5 mm, ft~ 3 4. Om 
m(l)l(l)tffl~•, wric.Jtffi(l)~,fiij 1)- f 1 4, *1!tii\i$4 3 a, ftil!tii\i$4 3 b&U'~ffi(l)¥t 
!tii\i$4 3 C, ftil!tii\i$4 3 d H&:t!T 0 J:: J (::iji'i~ l..fC:o 
[0059] 

..::.0J:::it::l..-C{icil:l..t..:JE,fiiit!xl l t~,fiilt!xl 3ttffl!:~2 5µm(l)f*.t$tLt10;t: IJ.:r.+ 
v ✓tMH~i!:0t1,v-Y 1 5 tfr l.. -C¾E~~h, JE,!iiit!x 1 1 0JE,fiil IJ- i-: 1 2 0{l@'.iJtx-t 
fPJT 0 ~,fiijt)x 1 3 (l)~,fiiiii§fw'.W/i~J!~p;J(::jlljc~~~ h0 J:: :i t::irWr~:J:kt::~@]~h -C ~ • 6,fiijt)x 
'llt0~~ ¥t!tii\i$t _j_[,fiijt)x 1 1 z:·ffi~ ,t_:_j_[,fiij:j,i'i~'r-7° 3 2 t::-C'lltlm5E l..tc:fl:, l:ill 1 t:::if--t 
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( 8) 

J: '3 ~_l$iilffl□ L ·n, .fiif)fi;;O)~i-l!!:7-:z 1 8 pqt:Jt£:&L, lE:f.111!0 H:ti®J:~ ht-.:lE 
:f,,j 1) - f 1 2 O){-l!!tfml$ i- !1 □t!x 2 0 t:ti®J: L, j_ :f,,jt!z 1 3 t:ti®J: ~ htdt :f,,j 1) - f 1 4 0) 
{-l!!tiim$i', ~i-l!!:7-:z 1 80)Jfi;;$t:ti®J:Lt-.:. 
[0060] 

::. O):f,,jtJx1lfO)_l T-fh-ftU:-1$*@~t!x 1 6, T$*@~t!x 1 7 Hie Lt-:, 
[0061] 
~ Gt:, x.1-v:.,-,t;-;t:.t,-k x.1-1v;,<'f-1vt;-;t:.t,- J--O)i.lH'tii¥~q:rt:, ~~11'.1V: L 
-c A.,,:\-i_r7 Jv::to 1) /~ 1) 1-17 .b. ( L i p F 6) i- 1 . 3--EM{l'ip Lt-=~~11'.i-&H"Jr5E:i.ii 
i-& Lt-.:fiL $ 01

) 7°0 t."v 1/tilH\"ii:Mif:Z-7 ·:tr- 1 9 i-1)- L -C~i-l!!-7-;z 1 8 i-!1Dt&:2 0 
·-el,W!1 L -C , 1 8 6 5 0 i; 1 .::z:··z:-~i-1!!?& :i_i]t 2 0 0 0 m A h 0)~)-1!! i-1'F~ L, ~1ifilf311 1 0) 
~i-l!!c Lt-:, 
[0062] 
( ~.ufilf3112 ) 

j_:f,,jt!z!:L l;Rl4 (a) , ( b) t:jf,:i'" J: '3 t:, ~,til$0)*2- iJ>"Jt-.:gifl'ftiltiim$4 5 dO)h. 
i' ll#;-$2 L t-.:l--:lPH:l:, ~.ufilf311 1 c i"1f>R t: L -C , 1 8 6 5 o i; 1 .::z:·-c--~i-1!!?& :i.iJt 2 o o o m A 
hO)~i-l!!i-11c~L, ~.ufilf31J20)~i-l!!c Lt-.:. 
[0063] 
( ~.ufilf3113 ) 

_iE:f,,jt!z!:J:, l:RI 5 (a) , ( b) t:jf,:-t J: '3 t:, *@~f--7'3 6 O)~/i'ii-lE:f.11i!1bJJ~~!-1!!$0) 
~&J: I] 0. 5 mmm~,ft~O)i,O)i-ffl~•t-.:l--:lJH:l:~.ufilf3111 c i"1f>Rt: L-C, 186 5 01;1 
.::z:·-c--~i-l!!?&:i.iJr2 0 0 OmAhO)~i-l!!i-{'F~L, ~.ufilf31J20)~i-l!!c Lt-.:, 
[0064] 
( Jt~f31J 1 ) 

_iE:f,,jt!z!:J:, l:RI 6 ( a ) , ( b ) t:jf,:i'" J: J t:, *ttfml$ 3 5 a , 3 5 c 0) lE:f.11iti1bJJ~iJtffix,j" 
l'f"Jt:'%~ ,$-5:J'-i'll#;-$2 Lt-.:~!-1!!$ c L~:o'"J t-.:l--:lPH:l:~.ufilf31Jl c i"1f>Rt: L -C, 1 8 6 5 01; 
1 .::z:·-c--~i-1!!?& :i_;ot 2 0 0 0 m A h O)~i-1!! i-1'F~ L , 1t~f31Jl O)~i-1!! c Lt-.:. 
[0065] 

::. 0) J: '3 t: L -C {'F~ Lt-.:~.ufilf3111 ~~1ifilf31J 3 , Jt~f31J 1 O)~i-l!!t:--::i t •-C , JE:tiz~i; 11 Iv 
~Ile r□1iliit1:W:if~.~t::g. 2 0 O)i_T1/7°Jvi- ffl~L -C~.ufilLt-.: ◊ 
[0066] 

JE:tiz~1; 11 Jv~.~t:l:, JE~!:l:4 . 2 v-c·· 2 ~Fsi0)5E~i:m:-5E~EE1E~i-1'r"J t-.: o ~i-1!!~ 
1±iJt4. 2 V t:~-t .fi t-c-·t:J: 2 0 0 0 mA ( 1 I t A) O)JE'.~imJE~i-fit ,, -z-O)ffL ~ 
im{fiJtlfa¼~ L -C 1 0 0 m A ( 0 . 0 5 I t A) t:~ .fi t-c-·;c;~ LtdiL 2 0 0 0 m AO)JE'. 
~im-c-· 3 . 0 V 0)1iz~*t J.C~l±i -c-·:tiz~T .fi JE:tiz~i; 11 Jv i- 2 0 "CO)ffi~T-c-·, 5 0 0 
1;11 Iv~ I] JE L, 31;11 Iv§ i- 1 0 0 % c Lt-.::J:J,g;.O) 5 0 0i;11 Jv§O)?§:i.~'rf-'¥ 
i-*lit)t-.:-'f!l,_J{fO)*s5'!:i-*H:jf,:-t. 
[0067] 
r□1i&1:W:1'f~~'i1:!:l::=- O)JE:tiz~1; 11,vt31; 11 ,v~ 0 JE Lt-.:f&, WI~c1E~?k1-1t--c-·;c;~;fx.ffJ 
t: L, 8 0°CO)ffi~T-c-· 7 2 ~Fsi:tiztif&, 2 o·ct:<tWL, WJ~cc i"1f>RO)JE:1iz~?k{4-C-·3 
1;11 Iv~ I] JE Lt-.: 0 ::. 0)8 0°C{i1¥WI C 1:W:1'ff£0)?§::i.lti- r□1iliit{:W::(ff£0)?§::i.@J~-'¥c L 
-c*/lt.)t-.:-'ftl,_JffO)*s5'!:t* 1 t:jf,:-t 0 

[0068] 
[* 1] 
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( 9) 

1E.1&m~-1 'J Jv~M r'adBl ~ ff tit ~ 
2 o 'C, 5 o o ~-1 'J JHf OJ 8 0 'C, 7 2 ~ ff!Hf 0) ~ :S: 
~fi{Wdi$ ( % ) @l{l$ (%) 

~tJf!i~J 1 8 3. 2% 9 7. 4% 
~tJf!i~J 2 8 1. 5% 9 6. 8% 
~tJf!i~J 3 8 1. 2% 9 6. 5% 
Jt~~J 1 7 5. 2% 8 2. 9% 

[0069] 
~ lf:pf:,E!Jj G ;Q'~ J:: -3 (:, JI.jiij lJ - r trsi-7:gi;:~(:J:: 0 gi;:~ lt~JI.jiiliM011iti!*tfliffi$0)JI 
.jiili51011it0) 1J •11--~Jm71" t ~* lt~~t-tl!.imt:ii-ti l, *@lm'6·-rewr~c 1J - r Hiti'l-t 6 
2:. t J:: -:it, JI.jiili51011it O)tfiJi'ibiffiX'f~1(:r□1 <~-:it ~ •6*:tfliffilmt~*T 6 2:. t bit·t, 
JEm(~-tJ-11 Jv-'?r□'iiAHJ1'¥:t l t t)' fµx,J</ 3 - ]--(:J:: 6~J±l\f!-'x"~i-tl!.'§;::i.O){Jfft51 
t ®2:. ~ ~~ •~FJ.l<~Wi'.iii-=<x~i-tf!.btff Gh6:::. t br:vb'-:i t~ o 

[0070] 
i t~, ~1f{!jf71J 1 t ~1f{!jWJ 2 O)Jt'2b' G , ~1f{!jf71J 1 O)tii'i, ft ~;f!xO)fti/f!i@$0)~®$ t ~* 
T 6 2:. t (: J:: -:it, .jiij;f!xffO)~ t 1:k1l"Jbr .f! ~ •O)t·, JE:1&~-it 111v~':\'1l1hr{ib>(;:.f! < ~ 6 
:::. t br:vh' 0, ~1f{!jf71Jl t ~1f{!jf71J3 O)Jt'2b'G, ~~-'f-:rt·gi;:~*tfliffilm.BJ::tfftil~t 
ttfl l~h'-:i t~~1i1EW13 0):1:£-i'i, gi;:~*tfliffilm.B J:: Ziftilfliffilmh' 00)iM011itO)filHit:J:: 0, JE 
1&~-it 11 Jv~':\'1l1b!{ib>(;:~ < ~-:it~ Ust:bh6 " 
[0071] 
[ nEIJlO):;t}J:Wc] 

lZJ._lO)~JtEIJlb> G E!Jl G ;Q'~ J:: -3 (:, ;;t;;nEIJl(: J:: tU;f, JE:1&~-it 11 Jv-'?r□1iMi{l1¥~':\'1l1 (;:{fh 

t~~M<~~iil~<X~i-tf!.0)~€"1Jit&-ti'Htt·-c-·t 6 ◊ 
[ [;){jjffiO)ffllji~~JtEIJl] 
[ [;){11 ] ;;t;;nEIJlO)~,fj{!j:if:;1i"J(:{*0FIJ~:%1 1) 1--r'J A-=<x~i-tf!.O)i%f/tlffijffi[;){I 
[ [;){I 2] (a) :zjs;nEIJlO)~,fj{!j:if:;1i"J(;:{*6JI.jiij;f)xO)fjffi[;){I 
( b ) ;;t;;nEIJlO)~,fj{!j:if:;1i"J(;:{*6JI.jiij;f)xO)lffijffi[;){I 
( C) :zjs;nEIJlO)~,fj{!j:/f:;JlJ(;:{*,i;,f{.jiij;f)xO)fjffi[;){I 
( d) ;;t;;nEIJlO)~,fj{!j:if:;1i"J(;:{*0 ft.jiij;f)xO)lffijffi[;){I 
[ [;){13 ] ( a ) ;;t;;nEIJlO)~,fj{!j:if:;1i"J(;: {* 0 J±]Q;1£JI~;f)xO)fjffi[;){I 
( b ) ;;t;;nEIJlO)~,fj{!j:if:;1i"J(;:{*6J±]Q;1£JI.jiij;f)xO)lffijffi[;){I 
( C ) :zjs;nEIJlO)~,fj{!j:/f:;JlJ(;:{*0J±]Q;f£jef_.jiij;f)xO)fjffi[;){i 
( d) ;;t;;nEIJlO)~,fj{!j:if:;1i"J(;:{*6J±]Q;1£J'J..jiij;f)xO)lffijffi[;){I 
[ [;){14] (a) :zjs;nEIJlO)~,fj{!j:if:;1i"J(;:{*65IIJO)ft.jiij;f)xO)fjffi[;){I 
( b ) ;;t;;nEIJlO)~,fj{!j:if:;1i"J(;:{*65IljO)ft~;f)xO)lffijffi[;){I 
[ [;){15] (a) :zjs;nEIJlO)~,fj{!j:if:;1i"J(;:{*,i;,5IljO)JI.jiij;f)xO)fjffi[;){I 
( b ) ;;t;;nEIJlO)~,fj{!j:if:;1i"J(;:{*65IljO)JI~;f)xO)lffijffi[;){I 
[ [;){16 ] ( a ) ffE*WH: {* 6 JI.jiilrJx: O)fffi[;){I 
( b ) ffE*WH:{*6JI.jiij;f!xO)lffiffi[;){I 
[ 11'{}0)~JtE!Jl] 
1 1 JI.jiij;f)x 
1 2 JI.jiijlJ-r 
1 3 ft.jiij;f)x 

14 fl.jiijlJ-r 
1 5 --1::r-n/-Y 
1 6 _llm*@.~;f!x 
1 7 Tlm*@~r!x: 
1 8 ~i-tf!.7-::Z 
1 9 *@.~tf ::z 7 '1/ 1--
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2 0 !t□1'Jx 
3 1 1!],iiMhJ1:'H!Wt1!!$ 
3 2 , 3 6 :i.lJ•iW:~Wn'i"f-7° 

3 3 , 3 4 1E,li,ii§fh11V! 
3 3 a , 3 4 a 1E,1i,iiMhJ1:'V,OO~:'iW:tftiffi$ 
3 3 b , 3 4 b 1E,li,iiMhJ1:'f J,ffi~:'ifti11fti@$ 
3 3 c , 3 4 c 1E,li,iiMhJ1:'t~OO~:'iW:tftiffi$ 
3 3 d , 3 4 d 1E,li,iiMhJ1:'t~OO~:'ifti11ftiffi$ 
4 1 ~,1i,iiMhJ1:'t$.l€t1!!$ 
4 2 ~ ,ji,jw,~~-r-7° 

4 3 a , 4 4 a ~ ,1i,iiMhJ1:'f J,ffi~:'i¥tftiffi$ 
4 3 b , 4 4 b ~ ,li,iiMhJ1:'f J,ffi~:'ifti11fti@$ 
4 3 c , 4 4 c ~ ,li,iiMhJ1:'t~OO~:'iW:tftiffi$ 
4 3 d , 4 4 d ~ ,1i,iiMhJ1:'t~OO~:'itirftiffi$ 

20 

16 

( 1 0) 

(a) 

33 

(cl 

(dl 

11 
I 

13 
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43 

43 
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"1 
43 

12 

32 

33 

14 

42 

41 : : 43 
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I I 42 
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42 43c 
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SPIRAL LITHIUM BATTERY 

Abstract 

PURPOSE:To prevent the occurrence of short circuit caused by the burrs of the metallic collector at the end of a belt-shaped 

positive electrode, in a spiral lithium battery which is equipped with a spiral electrode being constituted by winding a band­
shaped negative electrode consisting of lithium or lithium alloy and a band-shaped positive electrode bearing a positive electrode 

compound in its metallic collector through a separator. CONSTITUTION:The end of a belt-shaped positive electrode 3 is covered 

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

inorganic coating agent, where rnetallic oxides such as zirconia oxides, alumina oxides, etc., are dispersed in an organic solvent 

together with a binding agent, at the end of the belt- shaped positive electrode 3, and drying it so as to remove the organic 
solvent, and hardening the binding agent so as to form the inorganic coating lilm 3c. 

hllps://worldwide.espacenet.com/patenl/search/family/016427287 /publication/ JP H0620707 A ?q=pn%3DJ PH0620707 A 1 /1 

0178



(19) B :,f;:~~Wffr' CJ P) 

(51)1nt.Cl.' 

HO l M 6/16 

4/06 

(21) :±l»Jt,ffi'ry 

(22):±lDB 

(57) [ ~i1¥J] 

~fllji3e.ry fr'IAJ~.£11l.,ffi'ry 
D 

L 

~D-'¥4-200613 

-'f'nx. 41f.(l992) 7 .Fl 2 B 

[ § 1'11.J] IJ + ry Lt t-:: !:l: lJ + ry L i;-~i), t;, ~ -Ulrtk~ 
.Jiil!:::, 1E.Jiil-&1f1J~~a~:~~t:f~Hs'r~--itt-::,m;~:k1Hi!::: 
~, --cJ'1,--7' ~1)- l T~@J l T~6i!Wi~~:k~.Jiil~~{im 
x..t-::ii%~% 1)1-r'.lL~i-l!!t:tH;"(, ,m;~f_iE.jiijC7)/lii\imiC7)~ 
a~~~C7)1\ 1J t=~--:5<m~Jt1=.Hnll::-t6" 
[fflnJU *~:klE.Jiil 3 C7)/lii\imit:~1l'..;:;1v:1 =-7, ~1l'..7 

1v 2 -t-~ c·C7)~it~1l'..1bJJHs'li1r'l 1::: ::ttt:flmti11r,1t:71"-tt 
~ --1:tt-:: ~mt :1-9" 1 ✓ :7··1r1J ~ ~11i l, !liz;;i:i l T flmtii1f'1 
~~* L, *s'li1r,1~-liJ!1l'..~--ttT, ~mt:1-7" 1 ✓f,im3 

c ~%nltT 6 C:::. !::: t:J:: 0, *1:klE.Jiij 3 C7)/lii\imi~~1l'..1/!V 
:1 =-7, ~1l'..71v 2 -t-~ c·C7)~Ji~1l'..1bJJ~~flT 6 ~mt 
:1-9" 1 ✓,;'.t·,im3 c ·eieat-t 0 ◊ 

F I 

(71) :±:PA 

(72)§£1!/:Jif 

(72)~E!/lc;!r 

(72)~~:jlf 

(74)-fl;;J'l[_A_ 

t~ljr-Pfs-20101 
(43)0lfflB -'fnlG 6'4:(1994) 1 ..Fl28B 

*1tffi'3:I< *ffi'* ~g:Jtl:!'{O)~ 2 (± 4 JD 

000005810 

Brz7Yt1r.,tt:it~t± 
x!MM2E;tm ::H:J.i l T § l =i'88ry 

mtill 1~ 
x!MM2E;tm::H:J.i-T§ l ,ffi,88ry B:s'z:7 
J t J[.,tt:it~t:f:.IAJ 

twti: !Hilt 
xiMmzx*m::H:J.r-r El 1 ,ffi,88ry B:s'z:" 
J t ;t,,f!tjf;~t:f:.IAJ 

~* 11@, 

x!MM2E;tm::H:J.f-T§ l :1'88~ B:s'z:'< 
J t ;r.,,f!tjf;~t:f:.IAJ 

#J'II!.± -=-~ -iii 

oo I 
~ 

Q) 
('Y) 

~-- ----- 1 
I I I I 

I 
J.. __ ----- J 

'-' 
M~ 

0179



[ 1~iHw3.K 0 ielffi ] 
rni*rJH ] 1J 1-'7 Lt t-::1:J: 1J 1-'7 Li'r:&n,t:,,j:- .uir 

:Jki'i :j;,j 2 t , :&,i;:ffi, ~ fit;; 3 b t:lE:Jiili'r:lflJ 3 a i-{fc19' ~ it 
t-::*:J:klE:Jiil3 t t, --ti,v--:9 4 i-1rl -Ci/8r~:J:kt:~@J 
L -C ,j:- 6 irWJ~:j,k~:j;,jfil:;; 5 i-{Jffi x. t-::i/9J~:lf; 1) 1-'7 L ~i-1!!.t: 
H ~, -C , J::.ic*:J:klE:Jiil 3 0ftiffilmi-:&.i:~1lf1JJ i-1f1f-t 6 
~-::J-f- -1 y:7··im 3 c -r··1tt!Lt-:: C: t i-1~Wtt T 6i/9J 
~:If; 1J 1-'7 L ~i-1!!." 
rni*rJf 2] ~•:::1-f- -1 Y7Jm 3 c t:-%1f~n -c ~, 

6:&mi~1lf1!Jh>~1l;)Jv:::1=.. 7itd:l:~1l7Jv2. 1-·cr:t 
0 c: t t~mt t -t 6 ii*r.ll 1 ici!t0irWi~ID 1J 1-'7 L ~i-1!!.◊ 

[ JMJJ0i-¥*HI,j:-i5l.BJl] 
[0001] 
[ ll't~J::.0,fiJJ+jj-J'-lff] 2f'-JEBJl!;l:, i/9J~:lf; 1) T '7 L ~i-1!!.(: 

{,~h I), ~ t, t:ii L < !;l:f-0*:J:klE:Jiil0c{z~t:rm-t 6 ◊ 
[0002] 
[ :fJE* 0txvf.f] irWJ~:lf; 1J 1- '7 L ~i-1!!. t: f-1!J+l ~ .h '[ ~ i -ti* 

;f:klE:Jiil!:l:, -'Fffi:&i!fl-'?I'\'-;z;,y J<){ -:9 Jv,j:-t·n,t,,j:-6 
:&,i;:ffi,~fil:;;t:, lE:Jiilitif1JJ~t~~f!;/J1flJtrq .:.,,y·-t0 
i1i'rf1!lh' t, ,j:- 0 lE:Jiili'r1frJt EEfilo-7,j:- c:·-c•EEl!1f L -C 1/ 

- r-:J:kt:nx:IDL-C, lE:Jiili'r:lf'li-:&.i::ffi,~fil:;;t:{fc19'~it, 
-f ht Jf.JrJ.E'.i'ltt: tJJl'ffi-t 6 c: t t: J:: ') -C ft~~ .h -C ~, 
6, 
[0003] 
[ JEBJl n'J!lil'.i:k: L J:: J t T 6 ~M] L n' L , J::.ictJJl'ffi t: J:: 

') -C, *:J:klE:Jiil0ftiffilmt::&,i;:ffi,~fil:;;0/ '\ 1) ;?'JE:!E. L, irWi 

~:J:kt:~@]T 6 ~t:"i'i :j;,j t t~Ji!!f! L -C m~n'JE:!E.T 6 t ~, 
3 ro9Mn%,:d-::◊ 
[ o o o 4] +0t-::I/J, :&.i::ffi,~fil:;;0tJJl'ffit:v-1't:·­

L H*J+l L -C 1 \ 1J 0JE:!E. i-j,',j:- < -t 6 C: t h1t£~~ .h -C 
~, 0 n', 1 \ 1J 0JE:!t.-'?+.nt:~-::r < m~0JE:!t. t§t~t= 
,j:-< T 6 i t·t:!;J:::'f: "J l~ ,,j:-~ '◊ 
[ o o o 5 ] 1 t-::, 1:.ic:&.i::ffi,~fil:;;01 \ 1J t:~-5 < m~ 

!:l:, ~i-l!!*ll.3'z:f:ft0;Jmi1L ffi£,j:- t· t: J: ')-Cl :!E. t 6 C: t 
h% I) , m~t: J: ') -C ~f¥i'JE~ L, J!5}!0:f:Ji'rt:t:l:JE:.k 
t:::'f: 6 ~~#i'l1:h% 6 o 

[ 0 0 0 6] Lt-::;?'"Jl, 2f'-JEBJlt;J:, :fJE*0i/9J~:Jf;IJ1-
'7 L ~i-1!!.t:;B tt 6 ro9Mi:t: i-Ji!i/'.i:k: L, *i:klE:Jiil0ftiffilm t:;B 
it 6:&.i::ffi,~fil:;;01\ 1J t:~-:i' < m~JE:!t. H1Hr. L -c, 'Ji. 
~'11:0 r□i ~ •irWJ~:lf; 1) 1-'7 L ~i-1!!. Hli*T 6 C: t i- § 13/;J t 
-t 0. 
[0007] 
[ ~M i-Ji!i/'.i:k:T 6 t-::I/J0-cf.f9;] 2f'-JEBJl!;l:, *1:klE:j;,jv')ftiffi 

imi-~1lYlv:::1 =.. 7, ~1l7 Jv2. J-,j:-t'0:&.i:~1lf1!Ji­
-%1f-t 6~■:::1-f- -1 Y7Jm-z:·1t1'T -ti C: t t:J:: ') -C, 
J::.ic§ l'l'.Jt~nx: Lt-: t 0-r··r:t 6. 
[ 0 0 0 8] '"t,j:-;bi:,, 2f'-JEBJl!;l:, *:J:klE:Jiil0ftiffilmi-~ 

1lYJv:::1 =.. 7, ~1l7Jv 2. 1-,j:- t'0:&.i:~1lf1!Ji--%1f-t 
6 ~- :::1-f- -1 Y :7··im-c·tttl-t 6 C: t t: J:: ') -C , *:J:klE 
:Jii110ftfmimt:JE:!t.-t 0:&.i::ffi,~fil:;;01\ 1J tJ!Jx., 1:.ic1'\ 1J 

( 2) 1~1ffl-'F 6 - 2 0 7 0 7 

h1--ti,v--:9i-l'iJML -C"i'i:Jiilt:t~Ji!!f!'°t60i'ftlJKL, + 
.ht: J:: ') -c m~0JE:!t. t ftlJ K -c· ~ 6 J:: J t: Lt-:: l 0 -c· rt 
0, 
[ o o o 9 ] 1:.ic~■ :::1-f- -1 .:.,, :1··imu, ~1l:: 1v :::1 = 

7, ~1l7 Jv 2. 1-,j:- c:· 0:&.i:~1lf1JJHsl!1f1fij t ~t:1f■ 
ii1frJt:-½'-fl ~ itt-::~■ ::J-f- -1 Y :7··1r1Jt*:J:klE:Jiil0ftiffilm 
t:~:m L , 1l!z;ti L -c 1f■ii1frJ t ~* L , *sl!1f 1f1J i' ij:!1l ~ 
it-ti C: t t:J:: "J'C:/f;Ex:~.h-ti. 
[0010]C:0J:3,j:-~;fl::J-f--1YfM0~fil:;;Mt 
L -c !:l:, t-:: t x.tf;z 1J -;t> tq:fn,t, rtJJR~h -c~ ,6 3 
7 X - 0 2 5 , 3 7 X - 0 3 0 , 3 7 X - 0 3 4 ( ~ ,f 
n i r.'ffr1°ri~) ,j:-t·nt~tf 0.h6. 
[ o o 1 1 ] 1:.ic~■ :::1-f- -1 .:.,, ::,,··imi:J:, ~1l:: 1v :::1 = 

7-'?~1l7Jv2. Ti-3':ttt L, +0*sl!1f1f%~■f1JJ-C'r:t 

6 c: t n' t, , ~Ji!il'.H! t: f-1!J+l ~ .h -c ~, 61f■il~t: J: 6 ~ 
:l,!,B t ~tt 6 c: t h>j,',j:- < , ~i-l!!*ll.3'z:f&t:;6 ~, -C l , *:j* 
1£:j;,jv')ftiffiJmv'):,i,i;:ffi,~fil:;;v')/\IJ i-JIJJ..-t,v')"(', ~i{f!/:;Jm 
i1J-'?ffi£n'n'n'"Jt-:: t t-c·i, 1, 1n:~-:I < m~0JE:!t. 
i-ftlJKt·t 6 o 

[ o o 1 2] ~•:::1-f- -1 .:.,,:7··im1:J:, 1:.ic0J:: J t::&.i: 
:ffi,~fil:;;01 \ 1J t:~-:J < m~0JE:!E.ftlJKt:t:l:1f:'.i!JJt: itffl-t 
6h1, -f0Bzjj'rL lE:Jiil0BzJiGH.ll.W-t 6 c: t t:,j:-60 
-c·, ;Q:,~J,.:J.J::.t:$-tt·· 00!:l::tzti L < ,j:-<, j,',j:-< t l 
ftimOOJli:{ft::lf;nx;~.h-C Hh!f J: ~ ,0-c·, *:J:klE:Jiil0ftiffi00 
n'0 l mm:i¥flt0t C:..:Sit•t::lf;nx:-t60h11zti L~•o 
[0013] 
[ ~:fjf!if711] --; ~-· t:, 2f'-JEBJl0~:/if!if711 HRIOO t ~mt L ")") 

i5tBJl'°t -ti, 
[ 0 0 1 4 ] [:RI 1 !:J:2f'-JEBJl0i/9J~:lf; 1) T '7 L ~j-filv')-~ 

:/if!if71Ji-~Tlm-½'-~l'ffi00[:RI-C·r:t I), i:Rl2 !;l:[:RI l 0Alml'J.t* 
l:Rlt·, l:RI 3 WrWi~:J:kt:~@JT 6 WI 0*:J:klE:Jiil i-fflAl'l'.Jt: 
~-tlEOOl:Rlt·r:t 6. 
[ o o 1 5] l:RI$, 1 t:l:=-·:t7!v> ·:t'\'-i':/if!ilt-::~,j:-t· 

h>G,j:-61f ~fIIffli:J:k-C·J::.Jmt: < U.him 1 a i-1f-t 6 ~i-1!!. 
7-A t·r:r:i I), -f 0[1qJm(: 1) 1-'7 Li f-::!;l: 1) 1-'7 Li'r:& 
h>G,j:-6*:f:k"i'i:Jiil2 t*:f:klE:Jiil3 t t--tr,v--:9 4 i-1r 
L -C irWi~:J:k t:~@J L -C ,j:- 6 irWJ~;f:k~:Jiilfil:;; 5 h"~J:J',; ~ .h -C 
t i-t, O 

[ o o 1 6 ] J::.ic*:JkiHl 3 ! ;J:, 1:R1 2 t:~-t J: J t:, lE 
:Jiili'r:lflJ 3 a i-:&,i;:ffi,~fil:;; 3 b t:{fc19'~itt-:: l 0-z::·r:t I), 
C: 0*:f:klE:Jiil 3 0-N:-cf.JJfn10J::.ftiffilmH J: tfTftiffilm!:l:, l:RI 
3 /:~'°9 J:: 'J (:, ~-::J-'f -1 .'./;7'')m3 C -C'tffe'.ti~.h '[ 
t i-t, ◊ 

[ 0 0 1 7 ] C: C: -c·[:RI 3 (:--; ~ i '[ ii L < i5tBJl-t 6 t , [:RI 
3 !:J:*:J:klE:Jiil 3 tirWi~:Jxt:~@.1-t 0 wr0:ix:1rn tfflAl'l'.Jt: 
~TlEOOl:Rlt·r:t I), *:J:klE:Jiil30-N:-cf.JJfnJ0$:W:lmt: 
!;l:, lE:Jiili'r:lflJ 3 a h1:&,i;:ffi,~fil:;; 3 b t:)±l!1f ~ .h -C ;b G 
f, :&,i;:ffi, ~fit;; 3 b tc.:· ltt•fflnx: ~ .h -C ~, -ti lm-½'-h1-Jmr:r:i 
6. + L -c, +0:&.i::ffi,~fil:;; 3 b tc.:·wcmnx: ~ n -c ~ 10 
lm-½'-t:1£:j;,j-:97··3 dh>;t.;:f,y r-iit~~.h, +0*00t:~ 

0180



m¥Ei'd1 t 1f T 0 :¥i1il!1f-r-7° 3 e iijjijjffi iP G ffi1il!1f ~ h 
0o 
[ o o 1 8] + l "C, !;ill 3 t:H~ •"C, 1!r:IX:il],)i: 3 0-:R-¥ 

:1JftilvJJ::.ftiffitlW J: Z/TftiffimivJitl-¥!i-nf!l ltc:mi5HilffiffiT• 
U~<, ~3:mi'.7J\.i't~m:T0~l:l/!::J--r-1 ✓7··im3 c {rjf, 
l "C~•0" 
[ 0 0 1 9] L~CO)~l:1/!::J--y- -1 ✓f)m 3 C (;J:, JBg{i::SJ 

1v::1 =- 7, JBg11::71v 2. 1-~ t·0,&,i,JBg11::f~Hsl!1i'1f'J t :Jt 
t:1ft1i&1f1](: W!& ~ ittc:~ffl! ::1--r -1 ✓ 7··1f1L tc: t J..!;f 
:z 11-;r,> n±0 3 7 x - o 2 5, 3 7 x - o 3 o, 3 
7 X - 0 3 4 ~ t· i-1!r:jf_i:E,ji,)i: 3 0fti@$t:, ,fO)fti@ffiiPG 

i1¥Jl mm0$;t·~11Jl, 11!z:i/:iL ~11::Hl-Clf:;mt~htc:i.> 
O)"(•'ib 0 ◊ 

[ 0 0 2 0] J::.~c.0)-tJ,v-Y 4 !i, ;i;01
) 7Dt0 v ✓*i 

-~E0~■16t~tt~l~t0~G~0,-fvJff;J$~ 

1!r:lfIE1"i 3 t J::.mi t:#*Hi'"t:lfl'i'Jt·~h-~A..-t·~, 0 o 

[ 0 0 2 1] 6!:l:$:'R:t:?L6 ai-1fT0 s U S4 3 0~ 
t·iJ,G~0F9tR:lfvJ!t□tRT·ib 0, C:vJ!t□tR6!:l:J::.ffi 

fIIJA...tJf 0 ~~htc:)ffl~$t:H ~ •"C~i-!!tr-;z 1 J::.~O)[fq 
[ti}~ il:1; 11=1!$ 1 b 0) [fqfllj t:¥E~I, "/ ~ ✓ 7·· 7 t 1)- l "C lttl!i 
~h"C~•f◊ 

[ o o 2 2] su=--1/7Jv:< '1/~tnf!lltd~tR~t·v\ 
'1/ !<If t:7v :zmt% ltc:IE1"1ftiffi-rtRT·ib 0, c.::. 0IE1"iftiffi 
-rtR 8 !i -f vJ $:'R:$ t itl-/Jb T ftiJ ~ t: tJJ 0 Jf] c.::. l "C Jf:; mt~ 
ht3JJ}]8 aHl!Lz "CH 0, ~:jfvJ)ff].i2I$t:H~•-C!t□ 
tR6 0)ff]~mit 0Fs9t:~:jf1, '1/~ ✓f 9 i-11- l "Clttl!i~ 
h"C~•f ◊ 
[ 0 0 2 3] 1 0!:l:!1D;f'R6J::.t:Wcllltc:f-Y=.ryL~ 
t·iJ,t:,~fffl!:~ 1 5 µmf'Vl'.vJl1nximtt·ib 0, C:011nxl 
mt 1 0 !ifi:J~)ff]~mit:H ~, "C !t□tR 6 t IE,li,ifti@-=f;f'R 8 t 
0Fs9TtJ~1!1f~h "CH 0, ~i-l!lff;JfEiJ,~i --:itc:~t:J::.:1JA... 
.Wt±:l l, IE1"lftiffi-rtR80tJJ}J 8 at 0tif§!l!t:J: 0~Gh 
"C~i-l!lff;J$vJtf;z i'7~$A...J!lliiJ, l, ~i-l!liJ,~J±Tt·~~ 

( ~ 1h~ 0 xiJE) T 0 0i'i1JJKT 01:lff~i-1f l "C ~, 0 ◊ 
[ o o 2 4 ] 1 1 !:l:11nximt 1 o t IE1"iftiffi-rtR 8 t 0~Fs9 

mit:~!J~htc:;t0 IJ :r.+ V ✓~ t'iJ>G~ J,i~:jfv')~~Jf:; 
mitft· 2b 0 , c: 0~~%mitf 1 1 !:l:11nximt 1 o vJ~Mti/J 
t 11n ('tiff~ t 1f l "C ~, 0 o 1 2 !ii/.\'J~:jf~,li,l~ 5 J::. t:Wc 
11~.ntc:¥E~ 1J ✓;,--, 1 3!:l:irWi~:it~1"i~50root~ 
i-1!!7- ;z 1 vJff;J~ffi t 0Fs9t:~tJ~htc:¥E~~t·ib 0 o 

[ 0 0 2 5] 1 4 Ii SU S;f'R~ t'iJ>G~ 01!r:ifv')_i:E,ji,)i: IJ 
- r-'T'ib 0, C:vJIE,li,1 1)- r-' 14!:J:,fO)J::.fti@miTJt □tR 

6 t:tif§!l!l, -fvJTftiffimit•1!r:jfIE1"13t:;t01J-r t- 7 7 Jv 
:;1-D If-v ✓ t: J: 01.JUI i' l t,.: tf 7 :Z*i•1!J~ t· i' ~tf 
t'"t0:¥i1il!1i'¥E~-r-7°i'1l-l-Cffi1il!1f~h "C~•0 o 

[ o o 2 6] 1 5!i=--1/7JvtR~t·iJ,G~111r:it0~1"1 
1) - P.- t·ib 0 , ;z .r-.::.-7,.J::.O)F,ij{*t·~!Ml!I t:!;l:l;illjf,~ h -c 
~·~~iiJ>, c.'.:.O)~,ji,jlJ- r-' 1 5!:l:L"f'.:jft:t)flf:l!~htc:½ 
mJ'rmit:H~ ,-c11r:it~1"i 2 0$:'R:mit:J::.~cr.,i~0:ri1tl!1i'¥E 
~-r-7°i'ft l "C ffi1il!1f~h0 t ti., t:, r.,JJJ<-'fmit:H~, 

( 3) 1~1ffl-'F 6 - 2 0 7 0 7 

"Ci/.\'J~:jf~1"1~50$iC,,tL5 aHJ:Zi¥E~fR 1 30$:'R: 
tL 1 3 a t:fiJffil "C~i-l!l;r-;z 10ff;J~ffit::z;t0 '1/ H& 
ti~h "C~•0 ◊ + l "C, ~i-l!l;r-;z 1 vJff;J$t:!i~F7.K* 
m:frla: 1J + ry 1s1g rr iii§!/'. L -c ~ 1 ~1§11'.iWiJ,iiJ.. ~ n -c ~, 
0, 
[ 0 0 2 7 ] $:. 1 !i, *JEBJI0)~9(!jjyljv')~i-l!l t :fi'Hl~ffimt 
( fiE*jyiJ) vJ~i-l!lt 01fflNt~J.±0{!£T:lfiRi'IDfill\.tc:*s~ 

i'jr,Tt> 0t·ib 0" 
[ 0 0 2 8 ) *JEBJI0)~9(!jjyljO)~ifilvJ~Ul!l!i{_XO)JM 0 t· 

ib0 ◊ 
[ o o 2 9 ) IE1"iil§fWfit t l "C =JBg11::7 ✓ii✓ , ~~WI 

~tL-c•m,~1!1f~tl-C*0-rt-:Y7~:;1-o:r.+v 
✓t ffl~•, C.::.h00=JBg11::7 ✓ >7-✓ t•iHt ;t: 1J-r t- 7 
7Jv:;1-o.:r.+v ✓ t_mJUtl oo: 1 o: 2T'i1ti'r-l-C 
_iE,ji,j,£-:/flj{f.'IDfili)!l, fiGhtc:IE,li,},£-:/flj{r SUS 3 1 6i)! 
~~iJ•G~0,&,\i,*~~t:J±filD-7'(·fE1!1fT 0 c.::. t t:J: 
--:i "C ffl!:h-0 . 4 mmv') :,,- t-:!ft:mtlf:; l "C, _i:E,ji,j,£-:/flj{r 
,&,\i,*~~t:{Jj1_;fs'j,~it, -fhi'PfrJE',f,1;0) 1 9 0 mm x 
30mm~mlffil"C1!rttIE•tl~o 
[ 0 0 3 0) C:vJ1!r:jf_iE,ji,jv')ft-cf::1J[ti}r:p:'R;$(:S U S;f'R 

iJ,t:,~ 0IE1"iY 7··rr :Z;t0 '1/ t-iiti l, IE1"lY 7.•$:.oot::¥i1i 
1!1r-r-7°i' ffi1il!1f ltc: o ":) ~ •t·, c: vJ1!r:lfIE1"l0-:R-¥:1Jftil 
vJJ::.ftiffimiH J:UTftiffimit:~t1::1--r -1 ✓7··1f1J t l -CW!t±:l 
0:Z0-*✓ r-'~i!!37X-025i'-fvJfti@ffi~Glm 

mvJ t c:. ..:Si t·~1!J l, 1 07J\.Fs9~iMi-C··11!z:iJ:.i ltc:fiL 2 
0 0 'C.l,_:1.J::.t:1.J□~ l "C~11::~it"C ~l:1::1--r -1 ✓;,··mtt 

% mt l tc: " 
[ o o 3 1 ) C: vJ1!r:!fIE1"ii'~:jft: ltc:-ti,v-Yt·~ 

ri-~A..- t·-t1,l.,-y'O)lffl□~t~i\'iil!1f l, 1) -fry LiJ•G 
~ 01!r:lf~ ,li,i Ultb,£-hit, i/.\'i~:lft:~@J l "Ci/.\'J~:jf~ 
1"l~t1ti!! l, C:.hi'~i-1!!7-:Z ff;Jt:tf J.. ltc:" 
[ o o 3 2) ~i1111'.im:i:J:, 7°Dt0 v ✓t;-;r,·:t,- t- t 
1 , 2 - SJ;< r- ~ :,,I y' ✓ C O)~:i:J.t 1 : 1 vJi1,£-ifg 
t:~t}&*JBg 1) + ry Li' 1 m o I / I i!!!&T)i/§1/'. l tc: i., 0) 
t ffi ~ •, C: ht ~i-1!! 7-;z ff;J t:iiJ.. l , l:ill 1 t:jf,'"tffi~ 
vJi/.\'J~Jf:; 1) -fry L ~ifilt: {±J::.tf t,.: o 

[ 0 0 3 3 ) fiE*jy(JvJ~ifil!i, 1!r:!fIE1"lvJftiffimit~l:1::1 
--r -1 ✓7··im-c•111i:1i l "C~ ,~~ ,c:_ t Hi~ 1-C !i~nf!ljyljv') 
~ifilt r.,j~O)ffimtt·ib 0 0 

[ 0 0 3 4 ) lfflN%~J±O){j£TO)iffiJJE'U, *JEBJI0)~9(!jjylj 
vJ~ifilH J: UfiE*jy(JvJ~ifil t :& 5 0 0 @f":){ti!! l, lffl 
Nt~m«IJ5E:f&, ~~ 2 mvJt C:..:SiJ•G::1 ✓ 1 1J- t-J::.t: 
2 o @Jffi:T~ittd&, WZ/lfflllt~J±tiffiJJE' l, lfflllt~J± 
iJ!3. 1 V.l,_:1.rt:{l£Tltc:~i-l!li'IDfilK..t,.:i.,0)"(··2b00 $:. 
1 t:u, +0*s~tllr\.~t:f*Ltc:~im@:t:Zt7J\.£J:t:jf, 
l, lfflllt~fEiJ,{1£T l tc:~i-l!lf~:tx i-7J\.-rt:jf,'"tJ'i'J~t·$:. 

[0035) 
[$:.1) 

0181



~ Mi f91J 

1Jl * ~J 

[ o o 3 6 ] 1U t:ff;-t J: 0 (:, :fJHl~i:711 ttillrt~ t: {it l 
t::_ 5 0 0@0~i-1!!$/:lfflf-lr~J±O){Jfflt::_l,O)iJ;5f~;lti 
") t::_iJ{, ;;js;~BJIO)~:Ufili:711-C-t:ilfflf-&~J±O){Jff Lt::_ li O)iJ{ 
i "J t::_ < ~ < , miM}0~1±:iJ?,t~t:!Jn_t1:_ ~ h --c ~ ;f::_ ◊ 

[0037] 

[~BJIO)J}J~] tLl::.fJtBJllt:.J:0(:, ;;js;~BJlttL 1'r:Jft 
1El•I0~,sm~~1r.1/'lv:1 =-T, ~1r.Tlv 2 -t-~ c:·0iikit 
~1r.~cl!J ~if1fT 6 'l!l€.fi&:1--=;- 1 1/ ;,··im-r·t&:rl-t 6..: t (: 
J: "J l, 1'r:Jkil]0Ji0~mi0skit*~~01'( 1J ~fflJx., fl 
1'( 1J t:~--:5' < miM}~1: ~!Jn_tl:_"t 6..: t iJ{t·t t::_ ◊ 

[ i:Rlffi O)nf lj!~fJtBJI] 
[ i;RI 1 ] ;;js;~BJIO)i/.\'J1t:/f:5 1) -fry L ~i-1!!0-~:Ufili:7JJ~ ff;T 

[l:RI 1] 

lb 7 

9 
la 

4 

!1 
,I 2 5 
I 

l 

3 

13 15 

(4) 1~1ffl-'F 6 - 2 0 7 0 7 

IJD&Ufff flit!Affllt!c 

l3 

3c 

( 

0/500 

5/500 

mi-5:i'-l'tfiffil:Rlt';lti 6" 
[l;Rl2] i;RI l 0Amil'Jt*i:RIT';lti6 o 

[ i:RI 3 ] i/.\'J1t:Jf(:1t@JT 6 WJ01'r:JftIE:liiI~m:r-ta'.J(:ff;-t 
Jlffii:RIT' ;!ti 6 ◊ 
[tt-%0fJtBJI] 
2 1'r:Jft~:liJ)i 
3 1'r:JftIE:liiI 
3 a Jl:liili'2t:l'fl1 
3b skit*~~ 
3 c 'l!l€.fi& :1 --=;- 1 1/ Y'' )m 

4 -t=r,v-7' 
5 i/.\'J1t1ft~:liJ)i~ 

2 3 2 

A 

[l;Rl3] 

3d 
~ 

r-- ,,,,---3e 
I I 

I 

I I 

I I 
I I 

I I 
I - I 

-· ·-

3 

!-

0182



4/11/24, 10:17 AM 

Espacenet 

CN203733894U Lithium ion battery 

Applicants: NINGDE AMPEREX TECHNOLOGY LTD 

Inventors: TAO TAO,MO MINGLIANG 

Classifications: 

Espacenet - search results 

IPC H01M10/0525; H01M50/536; H01M50/538; H01M50/572; 

CPC H01 MHl/0525 (EP,US); H01M10!058 (EP,US}; H01 M4/13 (EP,US); H01 M4/139 {EP,US); 

H01 M50/536 (EP,US); H01 M50/538 (EP,US}; Y02E60/10 (EP); 

Priorities: CN2014200303i9U 2014-01--i? 

Application: CN201420030319U·2014-01-17 

Publication: CN203733894U·2014-07-23 

Published as: CN203733894U;US10541441B2; US1"1923498B2; US2015207"111A1; US20rn366775A1; US2021384548A1; 
US2022278360A 1; US2024113323A ·I; US2024113324A 1 

Lithium ion batte1y 

Abstract 

The utility rnodel belongs to the technical field of lithium ion batteries, and particularly relates to a lithium ion battery. The lithiurn 
ion battery comprises a positive plate, a negative plate, a diaphragrn arranged between the positive plate and the negative plate, 

as well as an electrolyte, wherein a positive pole film piece is provided with a first groove; a negative pole filrn piece is provided 

with a second groove, a positive pole tab is welded in the first groove, and a negative pole tab is welded in the second groove; 
each of upper and lower swfaces of the positive pole tab is covered with a first insulating glue layer, and a second insulating glue 

layer is attached to the surface, corresponding to the second groove, of the positive pole film piece. Compared with prior art, the 
lithium ion battery provided by the utility model has the advantages that the upper and lower surfaces of the positive pole tab are 

covered with tile first insulatin~i glue layers, the second insulating glue layer is attached to the surface, corresponding to the 
second groove, of tile positive pole film piece, inner short circuit and lithium resolving dangers of a battery are greatly reduced, 

the safety property of the batte1y on the premise of hi~!h energy density is guaranteed, and the lithium ion battery can be 

popularized and used on the market. 

hllps://worldwide.espacenet.com/patenl/search/family/051203941 /publication/CN203733894U?q=pn%3DCN203733894U 1 /1 
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1. ~ ~r fg/fil, 1'1t15 iEi2Ut, ffltlU1, -i1'z:i:+ f3/Tj£iEtiJt 5fPJiJ-rj£fflt&Jtzl'sJR1~1UJL ~ 
~~m~,Mj£iE~Jt1'1ffliE~~~#,ffl~frMj£iE~~~#*OO~iE~mJt~iE~~ 
1+, f]rj£ :in tiJt 1'1 t~ :ft! ti~ti ft, [){13g fr /5Jr j£ :in ti~it f** 1ffi 61 :ft! ti)ljJt ;f P :ft!~ til+, ./5Jr j£ 
iE~~~~-i1'z~~%-[1:I]ffl,Mj£~~~~~-i1'z~~%=[1:I]m,mj£iE~~~wttrmj£ 
ffl - [1_f] tll1I pq , M J£ ffl tlHR J~>J:~tt r M J£ ffl = [1_f] tll1I pq , Jt *HiF. fr r : ?Jr J£ iE tffi tffi J+ 01 r. TM 
~*ffi~-~~ffl-ffi~~m,Mj£ffl=[1:I]m~@~MJ£iE~Jlj)t~*ffiM~ffi=ffi~~ 
mo 

2. t~ ffl tJU¥U ~ * 1 m j£ 61 ff ~ r fg /ill, Jt *~ fil tE r : m j£ffi = g,~ tJJxm 6<J 1Eli Ar Wr 
J£ffl~[1:I]ffl~~fi.,Mj£ffl~ffi~~m~*fi.J::rMj£ffl~[1:I]ffl~*fi.o 

3. t~fflt:!V¥U~* 1 E¾ 2 J5Jrj£6<Jff ~T fg/fu,, Jtt~filtEr :/5Jrj£ffi-tfl~~x~;f,O}i]rj£ffl 
= ttr ~l~g ½Jt&:i: 1v ti ~1g , ~ ~1rzL 1~J1g ~ l':rn1g D 

4. t~ffltXlU~* 1 J5Jrj£61ff ~r ~tm, Jtt~filtE T :/5Jrj£ffi [1:I]ffl61"t1 1L.'iUJ5Jrj£iEti 
~lh 6"J-itmi6"J!Ee ~ 7V pfij£iEfffi)Jj)t 6"J*fi6"J 1/ 1'"3/ 1, J=ifij£m=[1:I]1i6"J "t1 Jl,\iUJ=ifij£fflfffiijl 
Jt 6<J-ftml 6<JMe ~ :1/v J5Jrj£ffltliMlJt 6<J Kfi. 6<J 1/ 4 ~3/ 4o 

5. tlH~tXlU~* 4 MJ&6"Jff ~T Ffl/fil, Jtt~filfrT :?JTJ&ffi-[1:I]t]'lf6"J "t1 1 L.'iUJ=ifiJ&iEtffi 
MlJt R"J-ftmlR"J!Ee ~ :1/v JiJ-rj£iEt&MlJt R1*&R1 l /2, Ji]rj£~=[1:I]fflR1 "t1 Jl,\iUmj£ffltiMlJt R"J 
-ilml6"J!Ee ~ :1/vMj£ffltffi~jJt 6"J*fi.6"J l/2u 

6. t~ffltX:;¥U~* 1 J5Jrj£6"Jff~rfg/fil,Jtt~filtEr :f)Tj£51$-[_IJ_Jffl6"J*fi.l:tMj£I[ti 
tffi ~ i't<J *Ii+ C 1 oomm, M j£% - [1:I] ft 61 m li l:t J=ifij£ iE tffi tffi ~ 6<J m Ii A C 1 omm ; M j£% = 
[1_f]fflD"J*fi. l:~J=ifiJ£ffltffitR1+01*fi.1J\ 1 ~1oomm, J=ifiJ£ffi=[1_f]fflQ1]'Cfi. 1:~MJ£ffltffitffil+D"J]'l'. 
ti. A lv 10mm o 

7. t~ ffl tXlU ~ * 1 ffl j£ a<J 1§111 ~ T fg /fil, Jtt~ fil 11: T : )1)T j£ffi- [1:I] ffl 61 *ti. I:~ )1)Tj£ iE tffi 
~lJt B"J ]'Efi.1J\ 1 ~10omm, J=ifr Jiffi=[1:I]its1*fi. L~J=ifi JiffltlHlJt s1mfi.1J\ 1 ~1oommo 

8. t~ffltJlU~* 1 J5Jrj£6"Jf_l!UZ\ r fg/fil, Jtt~filttr :J=ifij£ffi-[1:I]ffl6"J1JR!Jt1J\r !cl¼~T 
M~iEt:&~lJt s"J !¥ti., J=ifij£ffi=[1:I]ff1ls11JR!i.1J\r~~r J=ifi~fflt:&~lJt 61 !¥ti. o 

9. t~ ffl tXlU 1E * 1 J=ifij£ 8'-J ff ~ r ~ 1m, Jtt~fil tE r : J=ifij£ffi- [1:I] m 8'-J 1JR ti I:~ J=ifij£ iE tffi 
tJV+B1~fi.J:: o. oos~o. 1mm, J=ifi~ffi-.[1:I]ms11JR!i. l:~J=ifi~ffl~~J+s1J1§'lfi.J:: o. oos~o. lmmo 
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ffiffl~mw~~~,illWtE~~~~~~~Wli~firmrm~~~~~~tt~,Mwm~ 
~:El a rn :1:m ..t 61 mr tri@m D 

~11 III tH. ~jj 

[ 001 8] m 1 /'J * ~ ffl ffi ~ ~ JJTh: 1JU 1 q:i R1 iI tLt h R1 iI fJ\1. m 0 

[ 001 9] m 2 /'J * ~ ffi ffi ~ ~ JJTh: 1JU 1 q:i 61 ih ti;-; 61 IE fJ\1. m 0 

~W] m3)'J,zjs:~fflffi~~JJTh:~l"P~~~h~ffl~mo 
[ 00 21] m 4 /-J * ~ ffl ffi ~ ~ JJTh: WU 1 q:i 61 fft ti h 61 {JjfffJ\1. m 0 

coo22J ms /'J*~fflffi~~JJTh:WU 1 61B-11imm 0 

~ 1i ~ ~~ JJ :tt 
[0023] TOO ~'2l~JJTh:f71j;fP m ~ ~ [)f1m, xt,zjs:~ffl fJi~'L&Jt1f _fu[5r:Jz:5f!ill1T ill-&W~ 81 m 
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B)j , 1!3.~:zls: ~ J:=IH'iJr ~ s{J Ji_ 1* ~ !J'm7J s:\'.Jt ~ ~~ -=f 11:L 
coo24J ~l1t1:?U 1 

[ 00 25] ~o 00 1 ~ 00 5 M ~ ' * ~ l1m 1:?Htld# s{J ~ 1~ w ~ T Et! tm ' 'EL fE iE tJVt L :BH&J=, 2 ' ix 
:i: -=f iI t1Vt 1 ;fo it! tJVt 2 z i'BJ sq ~j ~ 3, l:',J El ~m~ ii, iI ;t&J=, 1 'EL t~ iI t1Hl~ti f* 11, j){t ~ tE 
iEtLz*t1E1* 11 *ffis{JIEt&HlJ-, 12 ~OiEtLztLz~ 13, :fhtLzJ-, 2 'ELtr1i:fhtLz*tlrE1* 21, j){j~ftih 
tLzj;jJrE 1* 21 *ffioq ffltLz~lJ=, 22 ;fW ffltLztLz~ 23, iEt&~lJ=, 12 r-tx:i:#~~ (l__r]~ 14, ffltLz~l 
J=, 221:. Gl:i:if~=(l:J]if 24, IEtLztLzJ,: 13 'm'-~-=f~~(l:J]if 14 17'J, :BHLztLzJ,: 23 :mi.~r~=(l:JJ 
ffl 24 l7'J, iEtLztLz~ 13 s{J-1TM~*ffi-Uljj'fr1f~~~fl~Jtx:~ 15, ~=[1:J]ffl 24 xt@sqIEtLz 
~jJ=, 12 s{J*ffimr1i1f~=~fl~~~ 16a 
coo26J 1t "P, ~.--:.~fl~~1m 16 sq i:ffl'. ::kr~ .--:. [1:JJ m 24 01 i:ffl'., ~.--:.~fl~~1m 16 sq tf:ffl'. 
:;c-=f~=(l:J]i! 24 s1tf:l!L 
[0021J ~~t~ri~1§ 15 ;fo~=tfiri!rx:§ 16 :t6J-tx:i:1vti~1§ a 
coo 2s J ~ [1:JJ ii 14 sq "P I li' ¥U IE tLz~~ J=, 12 01 ftlm c ~ IE tLz * t1E 1* 11 sq* ll 17 rtJ t-§ :fil J'rnq 
~!ti/&, .a.-it~!li/&*tN m~ a 01 IEtLz*t1E1+ 11 > s1Ne ~ 1v IEtLz~J=, 12 s1tf:lis1.J 112, m=(l:J]tt 
2 4 sq "P 11.YtU ffiJlHl J=, 2 2 sq~ im c 1:; :m tli * 1lrt 1* 21 sq Kli :n rPJ t-§ :fil J[ sl.J ~ im , £Li~ im * tN m 
~as1:mt1z*t1E1* 21) s1Ne~1v:mtLz~lJ=, 22 s{Jtf:lis{J 1120 
[0029J 5i'l~[_IJ_Jif 14 R1tf:m'.l:tiEtLztLz~ 131'rqtf:):l1J\ 25mm,5i'l~[_IJ_Jif 14 RI.J'fu:m'.b~iEtLztLz~ 
13 s{J'mE~A 4mm ;%=[1:J]if 24 s1tf:~b~ihtJHLz~ 23 s{Jtf:~+ 25mm,%=[1:J]if 24 B1'mE~b~ 
ftt tLz tLz ~ 2 3 ol.J lE tit :;c 4mm o 

[0030J ~~[1:J]if 14 s1tf:li b~iEi'Lz~lJ=, 12 l'tq _M;,/l 1J\ 55mm, ~=[1:J]if 24 s1tf:li b~ffltLz~lJ=, 
22 s1]1C,/l1J\ 57mmo 
[0031 J ~~[1:J]if 14 s11*li1J\-=f iEi'Lz~lJ=, 12 s1~li, ~=[1:J]if 24 s{Ji*,il,J\-=ffttt&~lJ=, 22 
s1~lio 
[0032J ~~[1:J]ff1114 s{Jf*li l~iEt:&t:&~ 13 l'tq~,il:;c o. 02mm, ~=[1:J]ffl 24 sl.Jf*li l~fflt:&t:& 
~ 23 s1~ffl'.::k o. 02mmo 
[0033J l:',J 303482 ~~ ( ft\(;ri0ri ~itMI.JJ¥li1v 3. o ~*' lEli1v 34 ~*' tf:li1v 82 ~*) 
~hfflW~r~~A~,;zjs:~~~~W~r~~~~4W.~T: 
[oo34J iEtliJ=,BI.JfM4: l:',J .\MP 1vffiJfU, ~~ 95wt% sl.JiEtlii§tttMJJJin!3tW,2wt% s1fr1i~JfU 
PVDF,3wt% B1~~ifU~-S!HlH~1YUJJoA NMP c:p,1'.?tt-'!':ft\(;fblimil1v 3000-6000pa. s l'tqIEtLz:Jl 
'¥4o ~~ iEtLz#l'¥41~~tE 12 µ m B1fflf@r_t, +t*, it ff, 1~¥Uff~'W !3t1v 4. lg/ cm3, tf:m'.1v 277 
~*' 'mEli1v 75 ~*' ~li1v o. 114 ~*B1iEi'LzJ=, L *ffl1!(1l1~15ts{J:ns:\'.A~ iEtLzJ=, 1 B1"P 
i'BJ1ir:i: c~~ iit&J=, 1 tf:liITT 1 /2 91:>R1iitLz~J=, 12 ig~fflft\(;~~[_IJ_Jif 140 iii'Lzi'Lzl+ 13 ITT 
1Jt!1&1v :PY:~1v o. 08 ~*' lE~1v 6 ~*' tf:~1v 45 ~*' i~~:#;%ft\(;B{J%~[1:J]if 14 BI.JrJt! 
#t1v :~tit1v o. 10 ig*, 'mEtit1v 10 ~*' tf:tit1v 20 ~*o ~J§~~ lEtlHlz~ 13 1j:7t~~tE 
~~[1:J]if 14 91:, iEi'lzi'RJ,: 131$ ili iE;t&J=, 1 s{Jtf:liJ~ 15 ~*o IEtlztRJ,: 13 _t TM~*ffi 
qi:ilRfi~X, :3ftl:~tJElITT~=[1:J]ffl 24 xtJiLB1iEtRBlJt 12 -1mMi~X, ff Fl.111.-=f iEtlztlz~ 13 T 
*ffis1ri~x~JG~ilR11~~[1:J]if 14 91:s{J~ a s{JIEt1z*t1Eft 11a 
[0035J ftt tR J=, 01 fbu ~ : ~j ~ ~ r 7}( tJ ffi 1fU, ~~ 95wt% 01 ftt tlz 1§ 't't tm mt~~, 2wt% l'tq fr1i 
tl JfU SBR, 2w L % 81 ~ Et! JfU ~ ~ ;,f P 1 w l % SI.J ±!'Hfiff JfU CMC jJQ A~ ~ T 7-K "P, I9i!: t'F ft\(; rr1i ,Ii Tri Iii tJ 
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1000-3ooopa. s s{]:BH,&iJlf4o i'lf:BH,&iJlf4{ff;~tE 6 µ m s{]i!nJf@f_t, .=ttJ~, it&, 1~fLllli~Wli 
jJ 1. 6g/ cm

3
, --tf:Jl'.jJ 285 ~*' N.&TJ 77 ~*' ~&TJ 0. 135 ~*R/,Jfft;j:,&}t o %ffl:tJLtJI\:J~t5t 

B17JAi'iffftt,&}t 2 B1"t' i'8J1tr:a (~~:BH,&}t 2 --tf:,fis{] 1/2 ~)s{J1tl14mJJj~~;#;JfJIJ½%=[1:I]it 
240 :ft!_;t,&;t,&J+ 23 s1iJll~TJ :~liTJ o. 08 ~*' jr,,iijJ 6 ~*' --tf:!:ijJ 45 ~*o tW~;#;Jr;nx; 
s1%=[1:I]it 24 s1iJTI~jJ :PY:&.TJ o. 10 ~*· m&.TJ 10 ~*· *&.TJ 20 ~*D i'lfiht,&t,&~ 
231~1tWtttt:%=[1Dfi'li 24 ~, intlHlV+ 231$ 1--H ffttRJt 2 o{]--tf:,fijJ 15 ~*o 
coo36J ~m~1ts11tu~ J~M E¥ Z,~~ (EMc> ,~M=Z,~~ <oEc> ,PJMZ,tt~~ (Ec> ,PJMpgtt 
~§ (PC) tii~ 1 : 1 : 0. 5 : 0. 5 61 l:ti9Lli~~:l:s;r~, 1JoA/,I\Jt\Hli~l111 (LiPF6) fJ::TJm:Et, {it 
1\i1J~M'f! (LiPF5) 611-RliTJ lM, ftLlm ~m~1l~1la ~}§ rriJ ~m~ii"PJJDA:ffi:.S. ltjJ 0. 5 % 

s1.-:.~}'l'[~~!H~fJt!;fP:ffi:li l:t TJ l % s{] a.-:.mf, 1:t*fE?J"-m:m~, ep fM1ifJt!1~ i'- ~tmffl ~m~tla 
coo31J ~1m61iu~ :i'lfiu1~61IEtfJt 1 lP:fntfJt 2 ~1Ur%~~l 3CJ¥!:ijJ o. 013 ~*61~ 
Z,~ffl)~~~~~~~I~illfi~~J§~~-~~.-~~~±~$%~~~~ffi~,~ 

1th±f*f:l:trJ~):ljJ 2. 78 ~*, i'iffl~~.=tt*,a:A~m~if ,i1*, jU:lfftLlm~imo 
[oo38J ~JJt1JLl 2 

coo39J l::]~JJt1JLl 1 /HrcrJ 6{]~: 
coo40J *~[1:I]t~ 14 s{]"P 1Li,fUIEtR~lJt 12 61~ft!mc~IEtR*tif* 11 s{]--tf:li:nrriJ1§:fil]i6{] 
~ft/iii, __§_ i~:ftliii * t1"l ffi :i: A R1 iE t,&*;;;TE 1* 11 ) R1 Ji!e ~ TJ iE ;t,&ffl}t 1 2 R1 --tf: & ITT 1 / 4, 5f'l = l_lJJ it 
24 61"t' 1L'fLl:f;H&BlJ-, 22 B{J~tm ( ~ihtk~;;J[{* 21 61tt&.7JfnJ:t§@:1t61~tm, _§j~ft!m*tmffi 
~001:fnt,&*;;;iif* 21) 01Ji!e~jJ:fnt,&~j}t 22 01--tf:Ji'.011/40 
[0041] *~[1:I]it 14 61--tf:!3Hti:EtffitRJ,: 13 l't{]--tf:,il1J\ 75mm, *~[1:I]it 14 s{]~libti:EtffitRJ,: 
13 6/,J]'C,iijc 2mm :%=[1:I]ffl 24 61--tf:lil:tfftt,&t,&J+ 23 61--tf:ll1J\ 75mm,%=[1:I]ffl 24 61]'Clibt 
ffttffitREI= 23 61mli:t: 2mmo 
[0042J *~[1:I]ffl 14 61--tf:libt fftffi~j}t 12 l't{]mli1J\ 30mm, *=[1:I]ffl 24 61--tf:libt:BHf~j}t 
22 61mli1J\ 33mmo 
[0043J *~ [l:I]ffl 14 61t5RJ1Hti:Etf tfJ+ 13 l't{] ~J!tjc o. osmm, *___:. [l:I]ffl 24 6{]1JR!1t bt fflt,&t,& 
J+ 23 61J¥lijc 0. 08rrnno 
coo44J ffltJ11ttt4zoEtjJ:fil: a 

coo45J % t~~Mx~ 15 lP%-_gfl~~~ 16 :l:s;ri&nTJ~Mx~o 
[oo46J **IAJ~JJt1JLl 1, ~1:1\!)FrP'tJfo 
coo41J ~JJt1JLl 3 

[oo48J ~~JJt1JLl 1 ]f!AJ61R:: 
[0049] 31'1~[_1J_Jm 14 R{]"t'iLJ,fLlI[t,&ffl}t 12 R/,J~ft!m(~I[t,&*;;;T[f* 11 R1--tf:li:nrriJ:t~m1LR1 
~tm, __§_ i~tm*t1"l m :i: a 61 IEtf*tif* 11 > 6{] £H ~ TJ IEtf~J-\ 12 s{] --tf:&. B{] 3/ 4, % = [1:I] it 
2 4 01 "P ) t, i 111n tlajt Jt 2 2 01 ~ ft!m c ~ 1n tR * 1iIH* 21 01 *li :n rriJ :t§@: A 01 ~ ft/iii , __ §.i~ ft!m * im m 
:i:a61'.B'Ltf*tif* 21) 61Ji!e~JJ'.D'ltf~lft 22 61--tf:li61 3/40 
[0050J %~[1:I],nllf 14 61--tf:libti:Et,&t,&J+ 13 l't{]--tf:,fi1J\ 50mm,%~[1:I],nllf 14 61]'Clibti:Et,&t,&J+ 
13 61mli:t: 8mm :%=[1:I]ffl 24 s{]--tf:llbtfftt,&t,&EI= 23 61--tf:li1J\ somm,%=[1:I]ffl 24 6{]mllrt 
ffttftfJ+ 23 61mli:t: 8mmo 
[0051] %~[1:I]m 14 61--tf:li lti:EtiUl}t 12 E[{] ]'l;,/llj\ 70mm, %=[1:J]ffl 24 61--tf:li ltfflt9Hl}t 
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22 61.J i;[l1J\ 73mmo 
[0052J J;f'l-[1:J]m 14 R"H~m'. l:tiEtlHlV+ 13 i'r{]f1¥:J3t::k o. 05mm, J;f'\=[1:J]m 24 R1i*m'. b~:BHlH& 
1+ 23 61.Jf1¥:liA o. osmmu 
[ 0053 J it! ti 1§ tHm Jffi: 7'J {EL 

[0054J %-t~~Hx~ 15 -tP%=t{g~ffi't~ 16 J:trt5!::a7'J aHx~ o 

[0055] Ji;~~~)Jt{,Jlj l,~_EI!_~~~Jia 
[0056] ~ht1YU 4 
coo51J ~~nt!iWu 2 ~~61£: 
[0058] m-[1:J]it 14 61~ 1Li'tUIEt:1UlJ=, 12 61-ft/ij(~IEtf*ffrE1* 11 61tf:li7JfriJt§:filH61 
- !ti/ii ' _§.i~ !ti/ii :,fduHi ~ B 61 iE t~ * iJff 1* 11 ) 61 Ji!e 1'Z'i 7'J iE t~ Jll h 12 61 * ffl'. ITT 1/ 6 ' ~ ~ [1:J] ffl 
2 4 01 ~ 1 t, JU ffl t:&Hl J=, 2 2 ITT - i;/ct c ~ ffl tf ~ iJrE 1i 21 01.J *Ii 7I friJ t§ :fil J[ 01.J- i;/ct , _§.i~ i;/ct * :BH¥? 
~88':Jfflti*tt1i 21) l'i':JJi!fi~7'JffltiHjJ=, 22 8':Jtf:ftl'i':J 1/60 m-tfl~H~fil 15 ;J:P~=tfl~ 
Hx~ 16 :ttr-W:lr7'J~Hx~o 
[0059J Jt~fAJ~ht1YU 2, ~_EI!_~1+f~Jio 
[0060] ~ht1Yu 5 
[0061] ~':tht1Yu 3 ~lnJ61£: 
[0062J 51'l-[_lJ_Jff1l l4 R"J~ 1Li,iUiEt~JllJ=, 12 R1-ft/ijC~iEti*tt1i 11 R1tf:m'.JJfriJt~~J[R1 
-!!/iii, _§.i~!i//ii*t,mffi~ a 61iEt~~tt1i 11 > 01Ji!8~ 7'J iEt~~J-\ 12 61tf:~ITT 4/5, %=[1:J]ffl 
2 4 01 ~ 1 t, JU is.t~Hj h 2 2 01 - !ti/ii c ~ :w ti j~JiIH* 21 01 *li 7J friJ t§ :fil A 01.J - !ti/ii , _§_ i~ !ti/ii* tm m 
~B61.Jfflti*tt1* 21) 61.JJi!e~JJffltiHlJ=, 22 61.Jtf:li61.J 4/50 
coo63J Jt~~~JJtWu 3, ~_m~~NJio 
coo64J xtt~1Yu 1 
[oo65J ~~tr't!iWu 1 ~~61.J£: Tft~t~J+ 13 l't{]..tTW3'1'*ffi..t*11i#r.~-t{g~~~~ 15, ~ 
=[1:J]it 24 xtfilZ81.JiEt:J.HlJ=, 12 81.J*OO*m~-t&Ut=t{g~Hx~ 160 
[0066] 1t~~~ht1Ju l, ~_EI!_~~~Jio 
coo61J xt t~1Yu 2 
[oo68J ~~hffiiJu 1 ~ ~ 8~ ~ : iEt~t~J+ 13 W*tE~ 8 8':J iEt~*¥;1t 1* 11 _t, iEt:&HjJ=, 12 
_t;tt!,!:nm [1:J]ffl 14 ;:WfJif}£4 23 W~tE~B81.JffltJi*ttfi 21 _t, ffltJiM~J=, 22 _t;tt!,!:n 
m=(l:J]t! 2,1, Jt~fAJ~nm1Yu L ~_El!_~fi~J&o 
[0069] 5t:§iJJ.A~ht1Yu 1-3 5f-Pxt b~ 13~ 1 81 fg{fil ~~:iz\;;I!X 10 R:i1Hjf}j'l;i;flffi.LliA' 1h'l£f 300 '(j(J§' 

t3Eit1i:±~JH!&61.J fgftf:!~~, Pkf~titW:JA'.* 1" 
[0070] ~:½':§iJJ.A~ht1Yu 1-3 ;fPxtb~1Yu 1 Fl1fg{fil~~:iz\;;~ 10 n:it!:1-r1JWlflffi.Lli:i\,1JWJf 100 '(j( 
J§, 1lf~f fgfm, xJt!~:v-LtiA 2 61.JttrW:jjtm, t3Eit:v-Lt~A 2 Jz±ttrW61.J fgtm~_m_, J=ifif~titW:JA'.* 
la 

coo1n * 1 :~nmwu 1-3 tnxtb~Wu 1 61.Jfg11J!.1JiJfJ;;Jz±~li£!&tnfflt~J=,Jz±tfr@61ttm 
[0072] 

7 

0190



CN 203733894 U 6/7 _lfi 

[ oo 13 J EB* 1 PT ~P, :zls: ~ fitH'ifr ~±mrl fr IE fJHi ~ 13 s{_J _t TM~* Em _t qi _ilffi ~ t{g ~~~:!.~~ 

15, lP fr%= [1:!] ffl 24 xt@ s{_J llJi~jJ, 12 s{_J ~ 00 00~ 19:ffi = ~fg ~~x~ 16, pJ l:J A Am rl5'i ~ 11:M{_J 
~~·titgL 
coo74J xt~htff1J 1 lwxt 1:tw,1 2 m1~ o{_J ~1m:111::r-r~liiJJJ1JiA, v1q r,1=11m,JiAlw 1*lRtg~;w 1t1m,JiA, 
Yr zij ti1i :W: ~ T * 2 0 Jt: "t' ' ~ ~ imHAln pq rn imHA ~~fr 2 5 °C :ff ±j; T tf 1;[ pJ 1!Ll imfiA' ~ ~ ltZ s{_J 
¾ 0. 2C JJ)[~'#;, pq ~_§J[JlB/,J¾ l000Hz Ti'tjrn:Jn, 1*,fRtg~;W;[t = jfuJ\'#; X -5-JZ'§' ~& / 

~A1*1R o 
[0015J * 2 : ~~12JLl 1 lPxt l:t12JLl 2 B'J ~11h B'J4i'-.m., pq f>lilP 1*fRfg~.m. W nt o 
[0076] 

coo 11 J EB * 2 PT ~P , :zls: ~ J=t:H'ifr ~ "t' B'J fi J=, ti1i *11 PT l2f, t~ * ~ ;t; ~ 1* µ,: [t -:f :l:>J ~ B'J fn 1 ~, f). 
w~~~~~~m~~~~~R~~~.m*~~~4i'-;~~~~;wit.~~~*~~ 

1m B'J pq rn o 
coo18J xt~htff1J 2-5 □'J ~1mill1-r JtJ!t ~1~:ff1m1JiA (7'] T 1': r-m l1J:l, ~4q.~JMf71J 1 "P os :BH&1t 
·titzoJJJtl'j7'JilJ{_Jf2JLl ~ft 7'J~JM12JLl 6 *m1f ~~~), 1fi'l:ff 50 1JCJ§1Jrt~ ~1m, A_l]l~ffi=[1:!]~ 24 
:in~~s{_JilffMzoJJJU~~'lilH£, J5frz~ti1i ;i:_fil* 3o 
coo 19 J * 3 : ~ ~ f2JLl 2-6 s"J ~ 1m tE :rm Lt FP [1:!] t-1 :rn ~~ s"J 1t ·r1 tm JJJJJJHittH£ 
[0080] 

coo81] EB* 3 nr ~o, ;;t'fffiJi},- 2 "Pftm s{_Jilf·titzoEi¾n~4i'-~ tt1=.~:ffi:ss141R~~s{Jtzo 
ffi~, ~~ffi~flil~ 14 lPm=M~ 241}½1jil):j[tEIEff},- 1 lP :BHJJ=, 2 sj "t' ;',:~kEpJ l:J ~ .mii& 
~ffi=[1:!]ffl24:in~~mtt~M~~~~ffio~¾~7'J:~fflfil~~7'Jmtt~ffi~~~J=,2 
R"J 1*1R~ ~[(~ l!:, ~ ¥31Jij = [1:!] ~ 24 ffr + ~ fi J=, 2 fllm tITT R/,J 'tit it x1i 11( ~m = [1:!] ~ 24 ~ -:f :I:)) 
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~s"J)tjJ:jjt?£, ITTJ~JM1~Ll 2, 3 ;fP 6 B"J~=(lJ]f: 241fz:r:BH&J=, 2 B"J"P i'sJ1fz::'a, Jtpijizffij)tjJl1f 
al£*~ ¥J ' pJr ~ p J ~ ~ ~ rY: ft :EB= [1J] ffl 24 jjJ t!t~t i¥f tHm )}fiJJHi R"J r'ciJ ~ 0 

[0082] f~ffi_tj£-(n ~45Et~tij~;fP~ ~' *~ffl ffi:@M ~1~t.glls"Jttf:Ai:nkEf1~UJ$x~ _tj£~ 

JM~~illfi~~~-a 0 ~~,*~fflffi~#::f~~r-13£~A~~~~~,~~*~~tt 
*Aln~*~ffiffi~~£~-1M~lli~ffW~m~m~aill,~ffi~~~~~T*~ffiffi 
~o"Jf~H?m[T,] 0 ~3'r' ~l'r*~~45"P{tffl T ~.llJ4r5ED"J*iit, {£Li3:@*iit R~7'J T~if ~ 
D)j , # ::f xt * ~ ffl ffi ~ ;tzg IJ½ ff 1nJ f,~ i~ o 
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Punching equipment for electrode plates of lithium ion power batteries 

Abstract 

Punching equipment for electrode plates of lithium ion power batteries comprises an upper fixing plate, a lower fixing plate, a 

male die and a female die. The male die is fixed on the upper fixing plate, the cross section of the male die is a rectangle with a 

protrusion, and the female die is arranged on the lower fixing plate and matched with the male die. The female die and the male 
die can be manufactured into shapes of multiple battery electrode plates. By the aid of the female die and the male die which are 

the same in shape, positive electrode strips and negative electrode strips of the lithium ion power batteries are sheared into the 

required shapes of electrode plates by downwards movement of the male die and shearing action of the female die. Since the 

female die and the male die which are high in precision are used for punching, defects of great quantities of flash and burrs 

generated in conventional laser cutting and cutting die shearing are eliminated, utilization rate of the electrode plates is 

increased, while performance of the batteries is guaranteed. 
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PLATE MATERIAL FOR BATTERY PLATE AND BATTERY PLATE 

Abstract 

PURPOSE:To prevent distortion and cracking substrates due to stamping, by providing a specific width of openings for material 

absorption beforehand when recessed collecter terminal welds are stamped, to a material-plate member for a battery plate. 

CONSTITUTION:A plate material 1 for a battery plate can provide six positive electrode 2. 3, 4, 5, 6, and 7 by cutting along the 
imaginaiy lines. In the position electrode, collector terminal welds 2a, 3a, 4a, 5a, 6a, and 7a are formed as recesses prior to 

stamping, and neighboring positive electrodes 2 and 3, and, 5 and 6 are stamped to rnake two collector terminal welds 2a and 

3a, and, Sa and 6a at the same time. In this case, by providing openings 8 and 9 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 to the material can be absorbed. Consequently, distortion and cracking of the plate and cutting of the recessor 

the like due to stamping can be prevented. 
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SECONDARY BATTERY CELL AND WINDING FORMATION SYSTEM THEREOF 

Abstract 

A secondary battery cell (1) and a winding formation systern {2) thereof. The secondmy battery cell ("I) 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 rnechanism (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 cathode pole piece payout roller (209), a cathode pole piece cleaning mechanism (210), a cathode pole piece die cut 
mechanism (21·1), 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 formation system (2) of the secondary battery cell can effectively prevent tile 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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,-.-1 (57) Abstract: A secondary battery cell(!) and a winding fomiation system (2) thereof. The secondary battery cell(!) 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 
O"I fomiation 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 
t"-- tab feeding mechanism (206), an anode tab com1ecting 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), 
t"-- a first isolation film payout roller (215 A), a second isolation film payout roller (215 B), a first isolation film conveying mechanism 
,-.-1 (216 A) and a second isolation film conveying mechanism (216 B). The second battery cell(!) manufactured by the winding fonna­
Q tion system (2) of the secondary battery cell can effectively prevent the occurrence of internal short-circuit in the second battery cell 
M (I), and the safety of the second battery cell (I) is improved while high energy density is guaranteed. 
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f* L s'b ~wlJ' ~ fbZtbZh tl t)J t) Lt~~~'@$~~~ t1zt1z#l~m~ Lt~mm lli s'b p}Hiz fbZ 
~~$[1:!]ffliil~$7t~~m~L~~~.~~~~~~4lli~=&~~~~ 
:&~~~~. m~~~~=&~~~~~~~tt~o 

2 s II# m i$i l!Jj 

001~*:&~~=&~~~~~~M~~~~~~~~OOo 

002A*~~~=&~~~~~~filfil#~fil~W~~~~~oo.~~ 
~ Ca) APBt1ztli# ~tli~Wt!!B8"JiflJtl~, ~ Cb) A~ Ca) Pfr~PBtlitli# 
s'b 1JTHi 00 o 

30 003A*~~~=&~~~~~~filfil#~fil~W~~~~~oo.~~ 
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~ C a) 1v ~JH111J1Jt ~ 111 ~~ti I§ 81 ~Utl ~ , ~ C b ) 1v ~ C a) ?fr7T- r~JHJ 111 Jt 
811CP tWi 00 o 

00 4 1v *:&~ 01={~ E§.illi E§.~B11J1JttJtt:JJi1t1bi~OO, Jt~ 00 ca) 1v 
~B1J11J1Jttlt:JJi1l~7F~OO, 00 Cb) 1v~JHJ11J1Jttlt:JJi1l~7F~OOo 

5 0051v*:&~~=~E§.~E§.~~filJt7F~OO, Jt~OOCa)1v~filfilJt 
:,ft~ 00, 00 Cb) 1v ~ 1J11J1J=,;,ft~ 00 o 

00 6 1v lJJl ~ti*~{~ E§. im E§. ~ 111 Jt n17T-£ 00 , Jt ~ 00 C a) 1v ~B 111111 Jt 
817F ~ 00 , 00 Cb) 1v ~JHJ 1J1Jt 817F ,~ 00 o 

Jt ~, [){1 oo t'JFi2 m ~ :tm r· = 

10 1 ~ {~ E§. 1lli E§. ~ 

1 O 1 ~B 111111 J=, 

1011 ~l::!1J1~1lrE1* 
1 O 12 ~B 1J1~JJ=, 
1013 ~B1J11J1~1ft~[1:!].f! 

15 1014 ~l=l 1111J1J=, tJt t:)] ffiJHJ 
1015 ~B1J1jll[cX>f ["]tffl 

102 ~B 111111~ 
103 ~ 1J11J1Jt 

1031 ~J] 1J1~1JrE 1* 
20 1032 ~J] 1J1~JJ=, 

1033 ~J11J1111~4X~[1:!].f! 
1034 ~JHJ11J1Jttlt:JJffiJHJ 
103 5 ~Jl 111 ncx-t [_ll] tm 

104 ~111111~ 
25 105 Pi% ~l~ 

2 = {x FB 1m FB ~:5ffi t~ Jt\G ID.* ~JE 
201 I fl=f "a' 
2 0 2 :5ffi t~ tJl ;jg 

2021 ~i~~ 
30 2022 =5llitl~li 
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20 3 ~B t1Hli Jt :nt ~tfil 
204 ~B tlitliJt~~m:rJlJg 

2041 ~l=ltlitliJt~~:ftdFfm*fJE 
2042 ~BtlitliJt ~i~tJlt'LJ 

5 2043 ~BtlitliJtP,&13{1Jt!P$ffHiJJ-f6' 
20 5 ~l=l tli tli Jt t~ tJJ tfl,tg 

2 o 51 ~B tli tliJt t:l tJJ f1i .tJUJl t'LJ 

2 o 5 2 ~B tli tliJt ti tJJ M .ti:rJlJg 
2 O 5 3 ~l=l tli tliJt f~ t)] J2t f 4 45Z: ~tfL tg 

1 O 206 ~B tlitlil+~~tflt'LJ 
207 ~B tlitlil+trJi:rJlJg 

2 071 ~l=l tli tli ~ ~ !k tfL tg 
2072 ~Btlitlil+~~tJlt'LJ 

208 ~B tlitlih· 1t$grj:rJ1Jg 
15 2081 '11ilJE$fil 

2 0 82 I ~13: i}J tfl t'LJ 

2083 .i:1Jl3:iht41ffiUJ1.:rg 
209 ~ tlitli#JJJ:~$fil 
210 ~ tlitliJt~~m:rJLtLJ 

20 2101 ~JHlitliJt1~n1~m~tJE 
2102 ~JHlitliJt~~:1YLtg 
2 1 o 3 ~JHli tliJt n,& 13f1 Jt!P $f fi}J -3¥ 6' 

211 ~ tli tli Jt tl tJJ :rJl tg 
2111 ~JHlitliJttJttJJ 8.tJUJLtg 

25 2112 ~JHlitliJt tl tJJ M .tl:rJLtg 
2113 ~JHli tliJt tl tJJ J2t f4 45Z: ~ :rJl tg 

212 ~tlitliJ+~tirtJLtg 
213 ~ tlitlil+J!ti:rJltg 

2131 ~J] tli tli 1+ ~ !k tJl tg 
30 2132 ~Jltlitlil+~~t]ltg 
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214 l~J=H1H~ Jt 1W ~tJlJg 
2141 ufil5E$~ 
214 2 _:t IJIR i}J tfL ;j;g 
2 14 3 _:t #IR i)J t4 f ffia tJl f'aj 

215 A :m ~ p~ ~ ~*JJi 3(t: $: 

215B :m=P~ ~M~J7!{:?(t:$~ 
216A :m~p~ ~~J1wtiwtJ1f'aj 

216Al ufil5E$~ 
216B :m=P~ ~M~1WflwtfL;j;g 

216B l ufil J£$~ 

211 cp 1t.\11mLltJUg 
218A :m~~JH~t~JtyJ~~xtfLtg 
218B :m_:.[ifH~t~Jt%~!K:tJLf'aj 
219 ~B 1'~ t~ h · ~ f\'ZtJlJg 
220 ~l::l f~t~Jtt4 fitfL;j;g 
221 lifH~ t~ Jt ~ f\'ZtJL f'aj 
222 ~JH~t~h·t4 fitJlJg 
223 P~ ~M~~f\'ZtfL;j;g 
224 ~Bi'~t~Jt~i~tm 
225 ~f~t~Jt~i~tm 

Tl~ ·t,&~t~xw 

T2 ~=~,&~tnxw 
T3 ~ ~,&~~Xw 
r4 ~ lI9 t,&~t~xw 

L *JJLhrPJ 
w '&£&7:frnJ 

A ~~nflilf A 
TOO$AAffiOO*W~~~@W*~~~=~~~~~&~3gm~~~ 
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~*fil~~ffl*~~ffi-nffi~=~~~~~o 
~ w~ l!I 2 ~ l!I 5, 1~ ffl * ~ ~ s"J = lJz ~ im ~ ~ 1 '§ =ti Pl:H1Hlk# 1 O 1, pl::J 

11Hlz~ 102, pJHLz1Lz# 103, pJHLz1i~ 104 L2t&~~ ~1~ 105 a 

5 PB1Lz1i# 101 '§it!: PB1i~1}1Ht 1011; ~ElPBti~i# 1012, i&:'i=tt:PB 

1i~il1* 1011 s"J~ffi o 
PfHlk1i# 103 '§1§: ~,ti~il1* 1031; ~,&~,ti~l# 1032, i&:'i=fJ_JJ] 

1i~1;1t1* 1031 s"J~ffi o 
~~ ~ M~ 1 0 5 i& R r pl::J ti 1hZ h 1 01 lO r~JHi ti h 10 3 zJsJ 0 

10 PB1Lz1i# 101 %PX:~: PB1i1Lz~4~$[1_1]1I 1013, ~$7'1 PB1i~½1t1* 1011 
rmmJ{~U7'JPBtlk~i# 1012, PB1Lz1i~ 102 1[~$rPBti1i~1[~$[1:!]1I 1013 pg# 
~Ji~ f pl::J fhZ ti~ 4~ $ [1:!] ti 1 o 13 ~ s"J pl::J 1hZ ~ifrE 1* 1 o 1 L 

PJl1Lz1i# 103 %PX:~: ~1i1Lz~4~$[1_1]1I 1033, ~$7'1 ~:ri~il1* 1031 
TTu mJ {~U7'1 PJHlkBJJ-,· 1032, pJHLzti~ 104 1[~$rpJHi1i~1[~$ [1:!],tl 1033 pg# 

15 ~Ji~ f PJHLz1i~4~$[1:!]1I 1033 ~B"JPJHLz~ilrE1* 103L 
PBtlkti# 101 if ID PX:~: PBti1i#1ltJJ~ l=l 1014, 1_\l rPB 1i1Lz~~$[1_1] 

t\!11 o 13 s"J{~U~f _§.~~PB 1lz1iJ-,· 101 o 

PJHlkti# 103 iE}[~JJX:1f: PJHiti#1~tJJit)ci:J l034, 1_\l fp}j,titlk~~$[1:!] 
ti 10 3 3 n"J {~U ~i _§.1Jt ~ pf] 11k ti Jt 10 3 o 

20 tE1~W*~sAs"J=lJzfflifilffl~ 1 ~, PB1i1i~ 102 4~$rPB1Lz1i~4~$ 
[1:!],tl 1013, p}j:ri1Lz~ 104 4~$rPJi1Lz1i~45l:$[1:!]1I 1033, 1f~~m~7 =lJz 
~im ~~ 1 8<J~~;.w &; PB1i1i#1l tJJffiR I=] 1014 ~~@t~ Pi PB 1i1lz~~$[1:!] 
ti 1013 ttIDPX:i1ti~ii2~$5J\.s"J~ilrE1* 1011 LIDPX:B"J.=tWU, PJi1Lz1i#1ltJJ 
tf~ n 1034 ~~1f~~~~p}j:ri1i~4~$[1:!]1t 1033 ft%PX:i1Ti~ii2gfg~7ts"J~1fit 

25 1* 1031 LIDJJX:8<1-=tWU, J.Arm1ft~:1:1!1Mit=lJz~it'1~~ 1 ~1-:pg~gt, ittrm 
ft~~~~~-Wil~~~m~=&Ffl~Ffl~l~~~lt~o 

tt:Wffl*~~~=&~~~~l~, =&~~~~17'}~~~~~0 
-0:1~ffl*~~8<1=1Jz~1m~~ 1 111 , ~PI~ 5 Ca) , -0:-~hi{Ju 1l1 , PB 

1i1i#1ltJJitJc l=l 1014 tt*Iln rnJ L B"J*IIPJ }1 PB1i1i~4~$[1:!]tl 1013 *J!t 
30 s"J 0.9,-..., l .21i?r: PB1i1i#,tj;t)]tf~ I=] 1014 ft~)3tn fP] w s"J ~JjtPJ 7'J PB ti ti~ 
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Ll~~Mtl 1013 ~J:ls"J 0_2,,__,0_8 {ito 

ft 1~ ffl * /Jt Sjj B"J = lJZ EEI, 1lli EEI, ~ 1 cp , $ P~ 00 5 ( b ) , ft - ~ ~ fyU cp , ~J] 

t1zt1zJ=tt~ tJJffiR l=l 1034 ft*&ti rtJ L s"J*Il-aJ jJ ~t1zt1z~1'~~[1:!]tf 1033 *Ii 
s"J 0.9,.__,l.2 {it; ~JH1zt1zJ=ttltJJWcl=l 1034 {±~&JilPJ W s"J~J:l-aJjJ~t1zt1z~ 

5 4~~ [1:!]ff 1033 ~& B"J 0.2 ,,__,0.8 {it a 

ft*ffl*!Jt~~=&EEI,~EEI,~lcp, ~~002, ft-~~~cp, ~~~ 
Jt 101 J:-aJ~t~Yli~tB~B3lw To {J_JBt1zt1zJ=t 101 J:t~Yli~tBtiB3lw T #~fj~m 
?E& =lJZEEI,iili E§,~ 1, & rm-aJ~~S7:t~no=lX EEI,iili E§,~ 1 ~Ii, pif[= lJZEEI,iili E§, 

~ 1 B"J ~~ .ii. 1f & o 

10 ~*ffl*!Jt~~~&EEI,~EEI,~lcp, ~~003, ~-~~~cp, ~&EEI,~EEI, 
~ 1 :i±/e1Ji = m-tBttJN * T 1, *~ vt~ft s if~~ ~B t1z t1z ~ 104 s"J ~B t1z t1z ~if~~ 
[1:!] ti 10 3 3 )tt; l:J, lz~ = tB ti B3l w T2 , *~ vi~ft = {k EEI, im EEI, ~ 1 !g:fl fflt11 J§ ~}] 

t1z1lJ=t 1032 n"J ½~Bt1zt1z~1'~~["]tf 1013 xt1iLn"JtmfiLo rnrt~Yli~T~~tBti 
~w T2, ~&Tri'D~Bt1zt1z~ 102 w~s"J~JH1zBlA 1032 s"J~JH1zi§tttPJJw:, ~ 

15 d> 7 ~J] t1z M~ )t 10 3 2 s"J ~ t1z 1§ ti: tm MW ~ 1) ffy:~xt 1iL s"J Pl:H1z t1z ~ 102 )tt , itt 

rm 8~ ~ijQ$£ {_1__: ~ {k EEI, 1lli ft ]JJ: EEI, jjJj cp WH1z~l Jt 10 3 2 n"J ~J] t1z ir1Hi WEI:~~ {__1_: PB 
t1zt1z~ 102 )tt, ~t%'-~$£ 7 PBt1zt1z~ 102 )ttllilitfri±l ~Jlt1z1§-~itmmts"J i'PJ.~, 
fwJRiJJ.!¥3'c,pl::Jt1zt1z~ 102 )ttB"J-=§WUWU'¥Pi%~M~ 105 RiPl::lt1zt1z~ 102 ~~t1zt1zJ=t 
103 tiiMt/Jt± !f;J %ilt o 

20 ft1~W*!JtsAs"J={JUflilliffl~ 1 cp, ~H~OO 2 Ca) , ft-~J}11H!Jucp, PB 
fbZfbZh 101 :i±~fflt1f PDt1zWcxt[1:!]:g:J{ 1015, M;:g:j{jJP□ t1z~it1* 1011 rmfir11~W7J 
PBt1z~JJt 1012, {1rrPB11zt1z~1'~~[1:!]tf 1013 8<JiExt~fJLl; ~P!~ 3 Ca) ,fo 

00 3 Cb) , ft*~~f!JLlcp={kfflilliffl~ 1 :i±'elitr1i: ~ tB~B3lw T3, t~Yl~ 
ft= {X EEI, im Et!~ 1 3g: tlmt ~J§ ~ t1z~l Jt 1 0 3 2 s"J ~ PB t1z Wcxt [1:!] tm 10 15 xt {iL s"J 

25 ${ilo 

ft1~W*!JtS)js"J={kfflilliffl~ 1 cp, ~H~OO 3 (a) , ft-~~f!JLlcp, ~J] 

fbZfbZh 103 :i±~fflt1r~t1zWcx1[1:!]tm 1035, M;tf-~jJ~t1z~ilit1* 1031 rmfir11JLljJ 
~Jlt1z~J}t 1032, i*r~Jlt1zt1z~1'~~[1:!]tf 1033 8<JiExt~fJU; ~P!~ 3 Ca) ,fo 

00 3 Cb) , ft*~~f!JLlcp, ={kfflilliffl~ 1 :i±'elitr1i: ~[9tB~B5lw T4, t~ 
30 m~ft~Jlt1zw2xt[1:!]tm 10350 
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ft 1lHI * ~ ~ s"J = lJU=§Jlli E§. ~ l q, , ft~~ hi f1tl q, , PB 111111 # 10 l if% 
PX: if PB 111 Wcxi [1:!] $ l O 15 , ~ $ 7'J PB 111 ~ 1JTE 1* IO 11 rm ffll f~U 7'J PB 111B* J=, IO 12 , 

fr fpl::1111111~45($[1:!]tlllf 1013 s"JiExtwf~L ~Pl!! 2 Ca) J1Jr7ft; pJHl1111# 103 

if%PX:1f P}H11Wc>itM$ 1035, ~$A p}Hl1~1liE1* 1031 rm fiaf~UA [jH111~# 
5 1032, 1iLrPR1l11l11+1&$[1:!]1\II/ 1033 s{]ifx,Jwf~U, ~Pl!! 3 Ca) FJr7Fo ~Pf!!! 

3 Ca) lPl!I 3 Cb) , ft*~tfilfytlq,, =lJZE§.1lliE§.~ I J±'§=t§: ~ tB~Bxw 
T3, f~%~{_i_:_:JjzE§.itH E§,~ I ~t;EPX:~Fn ~1111~# 1032 n"J bj PB1l1Jll!cx;f ['_1]$ 1015 

x,J1l 81 $1iL; Qt&~ [g tB ~I Ml w T 4 ' *~ m~ft p}J 111 We x,J [1:!] $ I 0 3 5 0 

ft1IHl*~~s"J=1JZE§.1tHE§.~ I q,, ~~tB~IBxw Tl" ~=tB~Bxw 
IO T2" ~ tB~iBxw T3 ~&~ vq tB~iBxw T 4 A -"I"-00 tB~iBxw 11JGX:Z 00 gB~f ij3<:1if 0 

~*ffl:X:Zoo~~fillw, x:zoo~~fillw~~g~~*ffl-"l"-oo~~fillw~~~ 
W , },A rfo 111~ = ljz E§. 1m E§. ~ s"J ~1* ti ;JP 5! , },A rm Ji!!¥ 32, = ljz E§.1lli E§. ~ ft~ JI~ I 

ff~&~&E§.~~~E§.~~Fn~g~~~PX:A~*~IDgo 

15 Jt lJZ iJl ~ 1I-HI * ~ ~ ~ = 7J oo s"J = lJZ E§.1lli E§. ~ ~f)E PX:~fDlUJE a 

~ Pi l!I 1, 1IHI * ~ ~ n{] ~ 1,X E§.1lli E§. ~~fJEfix:~*iJE '§1§ I 1t 3f "§- 20 I" 

~tiHJUg 202" PB1l11l1AJJ>C~$~ 203" PBt11t11J-,}~·m:rJLt20 204" PBt11t11J-,·;J-:ltJJ 
tfLt20 205" Pl=lt11t11~1:1:t~tfLt20 206" Pl=lt11t11~J!~tfLt20 207" Pl=lt11t11#1t$iwtfL 
t'LJ 208" ~t11t11#JJJ,:~$~ 209" pJJt11t11Jtl~~tJ1t'LJ 210" pJj,t11t11Jtt:lt:JJ:rJ1t'LJ 

20 21 L pJH11t111+1:1:t~tJ1120 212, ~ t11t11J+J!=tf:rJLt20 213, p}H11t11# 1wm:rJ1120 214, 

~ -~1%~BlJJJ.:~t1 215A" ~=~1%~BlJJJ.:~t1 215B" ~ -~1%~§l1t~u~Lt20 
216A ~&~=~1%~Bl1W$iw:tJ1120 216Bo 

I1t3f-§- 201 u1fl5E~i}Jo 

~tJHJL~ 202 -l&JlrI1t3f-§- 20L 

25 PBt11t11# h5c~$~ 203 '&:i:r T fFf15 201, ~fiE1f PBt11t11# 101, PBt11 
t11# Io I '§ =t§: PB 1l1~1JiE 1* Io 11; ~ & PB t11Bl # Io 12, '&:i: ft PB t11~ 1}TE 1* 
1011 s"J~oo a 

PBt11t11#1'~15ttJ1120 204 '&:i:rTfFf'6' 201, 1flrPBt11t11Jth5(~$~ 203 

r 1JH , ffl r ft PB 111 t11# Io I __t 1~m l±l ~ $ )-) PB t11~ ti 1* Io 11 rm fia f~U )-) PB t11 
30 ~# 1012 s"J PB t11t11J+45($[1:!]11'1i IO 13 a 
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PB1l11l1J=t1:l tJJtJU~ 205 13t:i:r I 11:-:if-a 201, 1_11. -=f pB1l1111J=tlFi15ttJU~ 204 

r WI , ffl r rt PB 111111 ~ WIZ: i-q!!HI 1 o 13 811~U ti £t: ti;t)] PB 111111 Jt 1 o 1 rm~ M yt 

~ pl::J t11111 }t l 0 1 s"J pl::J 111111 }t t~ t)] ffi)HJ 1 0 14; 

PB 111111 ~ {~ ~ tJL t'LJ 2 06 13t :i: r I 11: -:if it 2 o 1 , 1_11. r PB 111111 }t t:l t:JJ tJL t'LJ 2 o 5 

5 r WI , 3(tt~ ~ PB t11111 ~ lo 2 , ffl r fPJ PB 111111 }t tit)] ffi)HJ 1 o 14 s"J PB t11111 }t l o 1 

s"J pl::j t11111 ~45Z: $ [1:!] 11 1 o 13 Wd~ pl::j t11111 ~ l 02 , l:J.11 pl::j t11111 ~ l 02 45Z: $ f pl::j t11 
tl1~45Z:$[1__1]1f 1013 ~ o 

PB1l11l1~ii:J:ttJ1t~ 207 13tKT I 11:-:if-a 201, 1_11. rPB1l1111J=tti tJJtJlt~ 205 

r·WI, ffl r~~45Z:$ r pt=J111r11~45Z:$[1:!]1lf 1013 s"J 13t=J 111111~ 102 ~ pt=J111111~4t 
10 $ [l__l] ti 1013 )[I: ns PB 1114$:JfrE 1* 1011 E§, J~Jt l1ll IE 0 

PB 111111 Jt 1~ trntr tJU~ 20 8 13t:i: r I 11: fit 2 o L ffl r ~~ fA PB 111111 Jt n!z 3(t: $~ 

203 J:&::?(t:s{] Pl=l1l1111J=t 101 1~ 1jc;m.i1Jl=l 1l1111JtlFf15ttfL1~ 204., pl::J 1l11l1Jt1~ tJJtfL 
t'LJ 205., 13B 111111~ii:tt1J1t'LJ 201 rmtiru:iE~:?{t:gJEtJLt'LJ 202 0 pJH11111JtnJ::?{t:t~ 209 

13t :i: r I 11: f it 2 o L 3(t: t~ ~ pJH11111 J, · lo 3 , pJH11111 A 1 o 3 'e11§: pJH11 ~ i}TE 
15 1* 1031; l:J.lz~111M~Jt 1032, 13tKttPJH11~ifrE1* 1031 s"J~TiiL 

pJ] t11 i-11 Jt ll'i15ttJl t'LJ 210 13t :i: r I 11: f it 2 o 1, 1_11. -=f pJ] i-11 i-11 Jt nY: 3(t: $1 2 09 

r 1hf , ffi T ft pJH11111)-\ · 1 O 3 __t 1ff bt i±l JI£$ 7'} p}H11~ t}TE 1* 1 O 3 1 TTu firJ {~U 7'1 p)H11 
JmJ=t 1032 B"JPJH11t11~45l:$[1:!]tlf 10330 

pJ] 111111 ft 1:l t)] tJL t'LJ 211 13t :i: r I 11: -:if it 2 o 1 , 1_11. -=f pJ] 111111 ft 1ff 15t1Jl t'LJ 21 o 

20 riJH, fflra~1l11l1~45l:$[1:!]1lf 1033 1~u~£t:1ltiJPJHl11l1J=t 103 rro~PX:Et~ 
p}Hl1111Jt 103 ITT p}Hl1111Jt t:l m ff)c n 1034 0 

pJI1l11l1~{~~1Jlt~ 212 13t:i:r T fl~f-a 201, 1fl:-=f pJ11l11l1Jt1l tJJtJlt~ 211 

r 1JH , 3g:g58 ~ p}H11 t11 ~ l 04 , ffl r rnJ tl t)] i±l ~ 111111 Jt tl t)] ffi)HJ 1o34 s"J p}H11 t11 
J=t 103 s"JPJH11111~45l:$[1:!].,tt 1033 m{~PJH11111~ 104, l:J.11 PJH11111~ 104 45l:$ 

25 r~1l1111~45Z:$[1:!]1lf 1033 ~ o 

pJI1l11l1~ii:tltJ11~ 213 13tRT I 11:-:if-a 201, {_11. -=f pJI1l11l1Jt1l i:JJ1Jl1~ 211 

r WI , ffl r ~~ 45l: $ r p}] 111111 ~ 45l: $ [1:!] tl11l 1o33 s"J ~ 111111 ~ l 04 ~ p}] 111111 ~ 45l: 
$ [1:!] ti 1033 £t: 8"1 pJI 1l1~1frE 1* 1031 ~ii:ti ~ IE o 

pJI 111111 Jt 1t tirutJl 1~ 214 13t:i: r I 11:-:if-a 2 o L ffl r ~~ fA ~ 111111 Jt nY: 3(t: $~ 

3 o 2 o 9 m 3g: s"J pJI 111111Jt 1 o 3 1~ 1101! i1JJI 111111Jt 1i1f 15t tJL ~ 21 o ., ~ 111111 Jt tfeJJJ 1J1 
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t~ 21 L pJl tli tli~ ±t!lJJLt~ 213 rm ~:ijf~ ~t)ftJU~ 2 02 C 

~-~~~nln!x:~$~ 215A '&:l=rI1tf6' 201, ~g~if-~~~nl 105a 
~=~~~M~JJ!{~$~ 215B '&:I= fI1tf6' 201, ~g)Eif :!H-~~~M~ 105a 
~-~~~nl1~$iwtJLraj 216A W:l=rI1tf6' 201, fflr~%~-~~~nln!{ 

5 ~$~ 215A n!x:~s{]x,jf\'Z~~~§l 105 $@;tE~~g~tJlt~ 202, Q,lf!=;j(E§,ftgE§,~ 
~g)Efflt1'lf§x1D'ZP~~!m 105 ['sJ~~ftPl=ltlitliJt 101 lOpJ]tlitliJt 103 zJsJo 

~-J~ ~nl1~$iwtflt'aj 216B '&:l=r I 1tf6' 201, ffl r~%}A~-J~ ~ijJ 
n!x:~t~ 215B n!x:~s{]x,j·m~~~nl 105 $@*~~t~:rJU~ 202, Q,lft=;j(EEJJmE§. 
~~g)Efflt1'lf§x1$~~~M~ 105 ['s]p~ftPl=ltlitliJt 101 lO~tlitliJt 103 zJsJo 

10 {_1__: t!HI * ~ ~ n{] _:_ {)Z E§. im E§. ~ ~tJE fflG ~'L~ ~JE 2 ~ , ~t)E tfl f'aj 2 02" PB tli 
tliJtn!x:~$~ 203" PBtlitliJtiffmtJLt~ 204" PBtlitliJttitJJ:rJLt~ 205" PBtlitli~ 
{~~tfLt~ 206" Pl=ltlitli:&:i!~tfLt~ 207" Pl=ltlitliJt1~$iwtfLt~ 208" PJltlitliJt:rr!{ 
~$~ 209" PJJtlitliJtiffmtflf'aj 210" l~fHlitliJttltJJtJlt'aj 21L IVHlitli~~tflf'aj 
212" PJHlitli~31Ji11tJLt~ 213" PJHLztliJ-\1~$iw:rJLt~ 214" ;g-~~~Bln!x:~$~ 

15 215A" ~=P~~M~JJ!{~$~ 215B" ~-~~~M~1~$iwtfLt~ 216A l2J,,lz~-p~~ij~ 
1ttiru:rflt'aj 216B ~pjt{_1__:-,t-I{t6' 201 J:, ~i1J\_:_1JZE§.1lliE§.~~i)Efflt~'L~~JE 

2ITT~~. ~~rmITTSffi~~. ~~=~E§,~E§.~lITT±~R)G*; ~mm 
Jt tl tJJ tfL tiJ 2 o 5 ~~ti Z" Pi pl=J tli tliJt fFrmtfL tiJ 2 04 fFrm tB s{] pl=J tli tli :&: 41<: $ [1:!] .t1 
1013 it2gi$:5J\.m~1;1tf* 1011 J:m.:€:lU, IVHlitliJttltJJtflt'aj 211 fl~t$Z"PiPJJ 

2 o tli tli Jt iff m :rfl t~ 21 o mm tB ITT ~ tli tli ~ 41<: $ [1:!] ti 1o33 m~ $ :5J\. s{] ~ ti 1* 
1031 J:81-=BlU, 1f~~s1fWit1'5U~tf::!s{]=lxcgJmct!~ 1 ~±17'J~Rftfe., txt~±r 
8<1=1x~1m~~ 1 8<J1c~'~i~~o 

ft - 'g; JJt f!JU ~ , ~ft PB tli tli Jt 1 o 1 81 rJ;f[fil )J\. :JJiJ 1ff m ili PB tli tli ~ 4'.Z $ [1:!] ti 
10 13 ~o PB tli We x1 [1:!] tm 1015 , rm PB tli tli J=, 1~ flm tfl tiJ 2 0 8 mU1 ~ fi'iJ ~~ '@$ r';{ ~ PB 

25 tlitliJt 101 8<J1~tiw.h{v, ~:f~~ffiiffm8<Jt~~o 
ft-'g; JJfil f!JU ~ , ~ft~ tlitliJt 103 81 r331m :5J\.:JJiJ 1ff m ili p}] tli tli~4'.Z $ [1:!] ti 

1033 ~o ~ tliWcXif [1:!] rm 1035, rm~ tlitliJt1~timtfltiJ 214 ~~ti:iMu ~ fi'D r'!{~pJl 
tlitliJt 103 8<J1~tiw.h{v, ~:f~~ffiiffm8<Jt~~o 

ft@W*~~ITT=~~~~~~~fflt~~~2~. ~00001, ft-'g;~ 
30 f1U~, =lXEE'.YlliEE'.~~#-~fflt~~~JE 2 iE~=ti~,t\=tQ1'5UtJltiJ 217, :iM{i±tti# 
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:J~ 1tu :i& ~ PB 1Jz 1lzJ=t JJ!x.At t~ 2 o 3 , PB 1Jz 1lz J=, lFi~ 1JUg 2 04, PB 1Jz 1lzJ=t 1Jt t:JJ tJUg 
205, PB1Jz1JzJ+{~~tJ1Jg 206, PB1Jz1JzJ+ii:J:ttJ1tg 207, PRtlz11zJ=tJJi3{t$~ 209, 
p}HlzrlzJ=tlFrmtfUg 210, ~11zt1zJ=ttJtmtfLtg 21 L ~t1zt1z~{~~tfLtg 212, p}] 
tlz tlz 1+ it ti tfl t'LJ 213 2z 3(t ~JUJl t'LJ 2 o 2 ~ s"J ~ d> -l~ o 

5 ft*ffl*~~~=~~~~~:5(tm~m*~2~, ~moo1ffi003, ft 
-~~~~,=~~~~~3(tm~~*~2~~m=m-~~~J=t~~m~ 

218A, W::i: r I {t-3¥ Ei' 201, {icr IVHJz t1z1+ iiti tflt'LJ 213 T w'i, ffl r {_1_: B 41z: 
$PRt1zt1z1+ 104 B"JPR1Jz1Jz1+1[1z:$Mtl 1033 *~Yl~ffi-iBgf~w Tl; ~lzffi= 
p}],t]z,t]zJ=,y!~BxtfLtg 218B, W::i: fI{'F-3¥6' 201, N fffi-pJ11Jz1JzJ=,y!~BxtfL1g 

10 218A ½3(t~JUJlt'LJ 202 Z.i'aJ, ffl r{1_:_:_;ijz~1ili ~~ I :5(t~~~~Fn pJHlzBJJ=, 1032 
EJPBt1zt1zJ+if1z:$Mtl 1013 x-J{irs"J~IH11.*~Yl~ffi=iBgf~w T2a 

ft*ffl*~~~=~~~~~:5(tm~~*~2~, ~~001, ft-~~ 
17U~, PBt1zt1zJ=t1~~tJlt'LJ 204 7'JM1-, -1-PBt1zt1zJ=t1~~tJlt'LJ 204 fflr{_1_:pB 
tlz tlz h · I o I __t 1~ ~ l±l Fi%$ 7'l PB tlz ~ 1JiE {* I o 11 TTu mJ 1~~ 7'l PB tlzBl h · Io 12 s"J PB tlz 

15 fbZ ~ 41z: $[!!]ti 1013 , n'o :!H-1- Pl:Hlz tlz J=, m ~tfL ,tg 2 04 ffl f ft Pl:Hlz tlz J=, 101 __t 

1~~ l±l m: $ 7'J PB tlz #;; i1t 1* 1 o 11 rm mJ 1~~ 7'l PB tJzlm J=, 1 o 12 _§_ {_11. r PB tlz tlz 1+ 41z: $ 
Mtl!! 1013 s"JlExt~1~~B"JPBt1zJllicxiM$ 1015; ~P!OO 1 %000 3, ft*~JJfillYU 
~' ffi=pJ11Jz1JzJ=,y!~BxtfL1g 218B ~ffl fft~tlzM~J=, 1032 B"J EJPl=lt1z~cx1M$ 
10 15 xt 1_11. n"J $ 1-v-*~ mi~ m ~Bgf Bx* T 3 0 

20 ft*W*~~~=~~~~~:5(tm~~*~2~, ~00001, ft-~JJfil 
17U~, PJlt1zt1zJ=t1~~1JLtg 210 7'1M1-, ·,t-pJ11JztlzJ=t1~~1JL1g 210 fflrftPJl 
t1zt1zJ=t 103 __t1~~ l±l Ti%$ A p}] tlz~1;1t {* 1031 rm mJ 1~~ A~ 11z1~J=t 1032 8<J ~ tlz 
t1z1+41z:$Mtl 1033, rm :!H-1-~ t1zt1zJ=tm~tJltg 210 ffl Tft~tbZfbZh 103 __t 

1~~ W fl% fi~7'J ~1lz~1fit 1* 1031 rm mJ 1~~ 7'J p}],t]z)mJ=, 1032 _§_ {_11. -y PJl11zt1z1+41z:$ 
25 Mtl 1033 8<JlExt~1~~8<J~1JzJllicxiM$ 1035; ~P!~ 1 :;fo~ 3, ft*~hfil17U 

~, m-~1lz11zJ=,Yl~B5t1Jl1g 218A iEfflrft~t1z~cx1M$ 1035 *~Yl~ffi[9~B~ 
BxwT4o 

ft1~ffl*~~8<1=1JZ~1ili~~:5(ti)E~~*tJE 2 111 , ~~~~ 1, ft-~hfil 
19U~, PBt1zt1zJ=t1~~1Jltg 204 )-JM1-, -,t-pB1JzrJzJ=,1~~1Jl1g 204 fflrftPB 

3 o tlz tlz J=, I o I __t 1~ ~ W Fi% Z~ 7'l PB tlz~ ilit 1* I o 11 rm mJ 1~~ 7'l PB 1JzBl J=, Io 12 B"J PB tlz 
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ti~ 45C~ M ti lo 13 , rm 53 - t- PEl ti ti J=,;)gbttJUzj 2 04 ffl r iE PEl ti tiJt lo l J: 
1~ m tB Ji£$ 17 PEl ti~ ¥}It f* l O 11 rm mJ f~u 17 PEl tiJm J=, l 0 12 _fl fl T PEl ti ti~ 1[5( ~ 

[1:!]tl 1013 s'biEx11ff~UB'bPl=lti@cx1[1:!]$ 1015; ~W~l!I I, iE:$:~JJfu{JU~, p}] 
titiJt~gbttJlt'LJ 21017 rJ3 ,t-, -t-~ titiJt;1gbttJlt'LJ 210 ffl r{±pJltitiJt I 03 

5 --11~ bt tB Ji£ $17 pJHi ~ 1}[ 1* 1 o 31 rm m11~u 17 pJHin:~ Jt 1o32 s'b pJHi ti ~1& ~ [1:!] 
ti 1033, rto:!H-t-~titiJtifjbttfLtzj 210 ffl fiEPJltitiJt 103 J:ifjbttl:!Ji£$ 
17 IV] tiitii ~ I 031 rm mJ {~U 17 pJHi~JJ=, 1032 _a fl r IV] titi~4i~ ['I] ti 1033 
s'b iE x,J 1f {~U s'b ~JHi We x,J [1:!] $ I 0 3 5 ; $ ~~ 00 I ;fo 00 3 , ft:$:~ JJW: lYU ~ , ~ - ~J] 

titiJtv!~~XtJltzj 218A j±ffl f-tE~ti~cx-1[1:!]$ 1035 51EM!~~[9t'@tf~xm T4; 
10 ~___:.~JHitiJt%~~3ttJlt'LJ 218B ~fflr{J_JJHiJmJt 1032 ½PEltiJllicx-1["]$ 1015 

x,J1ls1$flt~~~~ t'@ttJRm T3 a 

iE*ffl:$:~~~=&~~~~~m)J)G~*~2~, ~~!!II, ,tE-~~ 

fyu~, ___:.;i,X~iift~~~t)E)J)GmL~fJE 2 ~~=r§: $1-PEltitiJt®EZtJlt'LJ 219, 
i&:l=r I ftf 6' 20 I, _flim_ fitrJir ~ JL,\f~ffiLJtJl~ 217, H~T PEl titih· 101 

15 s1})Jl=ltitiJttJc~ti 203 ~~€Jt2 EB ~l=ltitiJtifjmtfLtzj 204., Pl=ltitiJtt~tJJtfL 
t'LJ 205., ~El titi~iititJlt'LJ 207 rm¥Ll~f)E;tJlt'LJ 202 n"J~u*Rttf--1, ~®iffe-U ~El 
titih· 101 iE~*Rt1fJ:s{]f_11.jf; ~t-PBtitiAt4fffiUJltzj 220, i&Jlrift 
-3¥6' 201, Jljffifi±t*r~'l.'t~iutfLtzj 211, #~fPl=ltitiJt 101 s'b})Jl=lti 
tiJtnJc~$~ 203 ~~€Jt2 EB PEltitiJtil'ibttJlt'LJ 204., PBtitiJttl tJJtJlt'LJ 205., 

20 ~stiti~iititJltzj 207 rm¥U~tJEtJl~ 202 s'b~:iERt1fJ:, ~x1~stitiJt 101 
itHrt4fio 

iEt~ffl:$:~~8<1={,X~iift~~~fJE)J)Gml*tJE 2 111 , ~~~~ 1, ,tE-~Mff 

19U~, =;i1u1~.1ift~~~tJE)J)Gml*fJE 2 kE~tJS: $t-~J1titiJt®J\\ZtJltzj 221, 
lXRTift-3¥6' 201, _aiifiii=rir~JL,\jQffiLJtJl~ 217, #~r~titiJt 103 

25 8"J})JJltitiJt hx~ii 209 ~~Mt2 EB ~J1titiJt1~mtJltzj 21 o., ~titiJtt~tJJtJl 
tzj 211., ~Jltiti~iititJltzj 213 rm¥U~tJE:tJltzj 202 s'b~u:iERt1fJ:, ~®iffi-U~Jl 
titiJt 103 iE~*!i!!61iJ:s'bflR; $t-~JltitiJtt4fitJl~ 222, ixRrift 
f6' 201, _aiifiit1ir 1i 11L.'t~mUtJltzj 217, #~r~titiJt 103 8"1N~~ti 

tiJtnJc~$~ 209 ~~€Jt2EB~titiJtil'ibttJlt~ 210., ~JltitiJttliJJ:tJltzj 211., 
30 ~Jltiti~it=ritJl~ 213 rm¥U~fJHJl~ 202 s'b~:iEft!t1iJ:, ~x1~titiJt 103 
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i11Jf ~41ffiu 0 

fr*ffl*~~~=~~~~~~~~m*~2~, $ffl001, fr-~~ 
fyu~, =1~~im~~~tJE~1'L~tJE 2 iE'Elitli: ~1--Prili ~Jm~D'ZtfLtiJ 223, i&t 
:1:r I 1t-Sf 1§' 201, _§Jll 1ia1tr~ ,t\=r:22tLltJUlJ 217, n"111J3zl:rxt D'ZPrili ~§l 

5 105 B'-JfA~-Prili ~JIJ1t~$~ 215A JIJ3{t:t~tJUiJ 202 B'-J$gtr:lEitt~QJ_lzfA~=Prili 
~M~JJ:z3{t$~ 215B flJ3{t:tJEtfLriJ 202 B<Jfftr:lEk'tf~J:, l2J,~i~Uxt D'ZPrili ~M~ 105 fr 
tiw:lEit1~J: n'-J 1_11_:i: 0 

fr*ffl*~~~=~~~~~~~~m*~2~, $ffl001, fr-~~ 
fyu~, Pl=ltl>H1z#JJ:z3{t:$~ 203" PJH1zt1z#JJ!z~$~ 209" ~-Prili~M~JJ!z~$~ 215A 

10 l2J,2z~-:Jrili~~lJ'J;z~$~ 215B ~8~@$rB-~1irI1t-Sf1§' 201 7JIPJ1~mfc ~­
Prili~~*J'Jt~$~ 215A Q}_lz~=Prili ~~*it~$~ 215B rB-~Jt rI 1t-Sf 1§' 201 nri'D 
fcpmf QJ l2J, @c~ Prili ~ M~~ D'ZffLtiJ 223 ~:fyg41ffiu, Jifi l2J, Prili ~ M~ B<JJJ!zf!-~ ~±i ;/JQ ~ 

Mi n'-J Prili ~ ~l~4 fffiutJlf'aj o 

fr*ffl*~~~=~~~~~~~~w~~2~, $ffl001, fr-~~ 
15 fyij~, Pl=lt1zt1z#lFrmtfLtiJ 204 'Elitli: Pl=lt1zt1z#~~1GlFrm*t3E 2041, ffl rxt~:£ 

tt n'-J PB 1bZ1bZh l O 1 ns PB 11z§l# 1012 x1 D'Zitt1rfr1im; PB 1bZ1bZh ~~£.1Jlf'aj 2042' 
Jtl r ~ Pi PB fbZ r1zJ-, · 1~ 161~m ~ tJE 2 041 itt 1T1~ 11c Si~± BS PB t1zBl J-, 1 0 12 ~ 
*iI; l2],}zpl=J t1zt1z#PR [){1lt!P$f !l)J-Sf 1§' 2043, ~~PR [){1 '11i'] JE#lt!P ~i1Jl=lt1zt1z# 
i~1ti~m*f3E 2041 nSPB11zt1z# IOL 

20 fr*W*~~~=&~~~~~m~~*~2~. $00001, fr-~~ 
fyu ~ , P□ r1z 11z Jt PR [)f 1 tt tP lm M-3¥ 1§' 2 o 4 3 Q s 7'J trn Jt ~ PR pf1 a 

frr~ffl*~~8"1=1~~1m~~~iJE~~*tJE 2 111 , $~~~ 1, fr-~Mff 
f9u~, pJlf1zr1zJ=t1~mtJL1iJ 210 'EL=rli= pJlf1z11zJ=t~Jf1t1~m*tJE 2101, fflrxtt:£ 
uBSPJH1zt1z# 103 BSp}lf1z§l# 1032 xtD'Zitt1rmm; ~fbZfbZh~~tJL~ 2102, 

25 fflr~PiPJI11zt1zJ=t1~161~m*fJE 2101 itt1r1~msi~±8<JpJI11z~l# 1032 ~ 
*iI; l2],}zpj} t1zt1z#PR [){1lt!P$~!l)J-Sf 1§' 2103, ~~PR [){1 '11i'J JE#lt!P ~tt ~ fbZfbZh 
i~161~m*tJE 2101 BS PJlt1zt1z# 103 a 

fr1~ffl*~~8"1=1~~1m~~~iJE~~*tJE 2 111 , $~~~ 1, fr-~Mff 
f9u ~ , ~ 11z 11z Jt PR [){1 lt tP l~ M-3¥ 1§' 21 o 3 ey J-J trn Jt ~ PR pf1 a 

30 frWffl*~~~=&~~~~~m~~*~2~. $~001, fr-~~ 
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fyu ~ , PB 111111 Jt 1:l tJJ tJ1Jg 20 5 re115 : PB 111111 Jt t:l t:JJ 81:l tJUg 2 o 5 I ; PB 111111 Jt 
tiJJJ [1:!] 1JHJUg 2 o 5 2 , ~ PB 111111 Jt ti t:JJ 81itf1Jg 20 51 Weir , ~ fr PB tl1111 Jt I o I 
~~ i1Jl:Hl11l1Jt t~ t)] t:JUg 20 5 Ri fr Pl:Hl1111 ~ 45( $ [1:!] ti Io 13 s{J 1~~ gJdtt t~ t)] Pl:Hl1 
111 }t Io I ffo % JJY: :~t~ PB 111111 }t Io 1 ITT PB 111111 }t .t:l tJJ ~k i::J 1 o 14 ; L2t& PB 111111 }t 

5 ti tJJ l1t f4 Lf5( ~ tJUg 2 o 5 3 , m r Lf5( ~ 1i tJJ T * s"J PB 111111Jt 1 o 1 s"J J1t f4 a 

fr*ffl*~~ITT=&~~~~~mJJY:~*~2~. ~~001, fr-~~ 
fyu ~ , pJH11111 Jt 1:l t)] tfl faj 211 re115 : pJH11111 Jt t:l t)] f1i t:l tfl faj 2111 ; rVH11111 Jt 
ti t:JJ [1:!] 1i tJUg 2112 , ~ pJJ111111 Jt 1i t:JJ 81l tJUg 2111 Weir , ~ fr PJH11111 Jt 1 o 3 
~~i1JJHl11l1J=tt~tJJt:JUg 211 RifrPJHl1111~45($[1:!]tl 1033 s{J1~~gf)ttt~t:JJ ~111 

IO 111 }t 1 o 3 ffo % JJY: 1n :1 pf]111111 }t 1 o 3 ITT rVH11111 }t .tjt tJJ ~ i::J 1o34 ; Ll & rVH11111 }t 

ti tJJ l1t f4 Lf5( ~ tJUg 2113 , m r Lf5( ~ 1i tJJ T * s"J pJJ111111Jt 1 o 3 s"J J1t f4 a 

fr*ffl*~~ITT=&~~~~~mJJY:~*~2~. ~~001, fr-~~ 
fyu~, PB1l11l1~i!1lJJltt0 207 re115: PB1l11l1~W*1Jltt0 2071; LllzPB1l11l1~ 
W~tJUg 2072, ~PBfl1fl1~W*tJL1'g 2071 Weir, ~~~PBfl1fl1~ 102 Wtlr 

15 Pl::11111'11 ~ 45( $ [1:!] ti 1 o 13 )tt s{J Pl:Hl1 ~ ilit 1* 1 o 11 o 

~*ffl*~~m~&~~~~~mJJY:~*~2~. ~moo 1, ~-~~ 
fyu ~ , PJH111'11 ~ ii ti tJL ;t;g 213 re115 : PJH111'11 ~ W * 1'!1 ;t;g 2131 : Ll & PJH111'11 ~ 
W~t:JUg 2132, ~~1l11l1~W*1Jl1g 2131 @cir, Ll~~PJH111'11~ 104 w* f 
pJH11111 ~ 45( $ ['_I] ti 1o33 )tt n"J pJH11 ~ 1lit 1* 10 3 1a 

20 tt*W*~~ITT=&~~~~~mJJY:~~~2~. ~00001, tE-~~ 
fyu~, ~fl1JL1g 202 re11'5: ~~~g: 2021, x1m1s~~fl~L1g 202 s"J P□ 1l11l1Jt 

1 OL ~1l11l1Jt 103 ;fOW3~"Pi ~~l 105 Jt1:1rPi~; Ll&~fl9&K 2022, 1t~u 
JE:35: ~tltJl;t;g 202 ITT PB 1'111'11J=t 1 o 1, pJH111'11J=t 103 ;fo rJ3 ~Pi%~ ~l 105 Fz!: f!t.J-J 

1t~tJMJl1g 202 ~t)8pjt~=1x~1m~~J§x,f}_\\Zp~~~l 105 ['sJp1;1±PB1l11l1J=t 
25 101 ;fO ~ 1l11l1Jt 103 zJs] o 

tt*W*~~ITT=&~~~~~mJJY:~~~2~. ~00001, tE-~~ 
11u ~ , PB 1111l1Jt 1t m tfl ~ 2 o 8 re11§: [Q] k ~I 20 8 L JA z:}J :I:& ft PB 111111 Jt 1 o 1 JA 
;it J:imi1: -1::!&IRi}JtJl~ 2082, -1::z:}J:1:1!1 wi}J #$JruJE PB 1l11l1Jt 1 o 1 ; Ll &-1::!&IRi}J 

~41frru tJL ;t,g 2 o 83 , 1iL r ~tl tfl ;t,g 20 2 J: iJH # x1Jtt:J\ ~tl tfl ~ 2 02 s"J PB 1'111'11 J=t 
30 101 Jtt:1rt4 fi o 
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~*ffl*~~~=&~~~~~m~~*~2~. ~moo 1, ~-~~ 

fftl ~ , PB i91 tlJ:, 1~trntr :rJUjJ 214 '211§: u11BE $~ 2141 , 1'A i}J ±iR 11 PB ti ti J:, 1 o 3 1'A 
Jt J: im.i~t; -1_: ~ i}J tfL ~ 214 2 , -1_: i}J ±iR m i}J # $tu:1E p}]fl tlJ:, 1 O 3 ; l2J, R-3:_: ~ i}J 

t41ffiHJl tt0 214 3 , {_11. r ~tJE:rfl tt0 20 2 J: w'i # xt i!tJ\ ~t)E tfl tt0 2 02 81 ~ ti ti J:, 
5 103 :itiJf t41ffia a 

~*ffl*~~~=&~~~~~m~~*~2~. ~~001, ~-~~ 
fftl ~, ~-~j ~~Jt11¥'$tu:tJlfaj 216A '21tr1iu'u JE$~ 216AI, }).i}J±filftxt D'Z~i% ~§Jt 
105 })_JtJ:iltt#rPJ~t~:rJUjJ 202 trntr:lE; m=~j~§~H~trntrtfLt~ 216B '21tr5: 
Ill] ;E$~ 216B I, }).i}Jtfilfixt D'Z~i% ~M~ 105 }).;Jt:J:im.tt# rt]~t)EffLtjJ 202 $tu:1E o 

10 11A~ffl*~~n1_:_1jz~im~~~tJE~~*~JE 2 ~, ~~~oo 1. 1_1_:-~al 
fftl~, =lX~im~~~t~~mt~~t 2 JE'e1tr5: ~~PBtltlJ:,~~$ 224, i'>!: 

:i: f I ft-Sf'§ 201, Jiim.f~fj!~ f ~ 'l.'1QtLltfLt~ 217, 3f)[t f pl::lfltih 101 

n11'A PB ti tliJ:, ll'i15t tfl tt0 204 ~f EB ~B tli tli J:, t:l tJJ tfl tt0 2 o 5, ~B tli tli ~ Ji ti tfl tt0 
207 rruJu~t~tfLtjJ 202 s1m:1E~t1~J:, l2J, ~~i~Btltih·~fttmm, tli~~tt 

15 J§)'E'. ~ 81 ~l::l tliM~J:, 1 O 12 ~*fro 

~*ffl*~~~_:_&~~~~~m~~*~2~. ~moo 1, ~-~~ 
fftl~, =lx~im~~~tinx:mL~~JE 2 JE'e1tr5: $~p}HltlA~1?.$ 225, i'>!: 

:i: f I ft-Sf'§ 201, Jiim. fl~f 3!~ f ~ 'l.'1QtLltfLt~ 217, 3f)[t f p}Hlitli# 103 

n1JJ.pJHlitliJ:,ll'f15t:rfltt0 21 o ~f EB~ tlitliJ:,tJt tJJ:rfltt0 21 L pJHlitli~Jt1t:rJLrt0 
20 213 rmiu~t;HJltjJ 202 s1m:1E~t1~J:. l2),~~i~tltlih~fttmm, tli~~i~ 

J§)'r. ~ 81 pJ=lfli~JtJ:, 103 2 ~*fro 

Tffi~~ffl*~~~_:_&~~~~~~~~*~2~~ili~_:_&~~~ 
~~tt~~~~tt*~~~ili~=lX~M~~~tt~*~~~c 

25 ~tfilf!JU 1 l2J, tLl~ 335272 ~~ ~~ C ~~ ~ifuJ¥J3tn 3.3mm, 'mflf_jJ 

52mm, -fflf_jJ 72mm) jJffLl, t~ffl*~~n1_:_ljz~ifu~~~t)EPX:~*~JE 2 

tLl~ili=lx~im~~ I, ~mioo 2 ~00 5, ~Btltih 101 ,fOpJ=lfitih 103 tm 
i'>!: f_11. :i:J: ftffl ~l::l tli tlih lFf mtfL t~ 2 04 lO ~ tli tli J:, lFf mtfL tjJ 210 Jt511j lFf m ill -ff 
/:l 12mm C lJ-ff&JJ IPJ L) , 'mf& 8mm C 'mf&7J IPJ W) n1 ~Btlitli~4)(~['_1].ff 

30 1013 ,fO PJltltl~~~[1:!]t~ 1033, #i~~B tltl~4)(~[1:!]t~ 1013 ,fO PJltltl~4)( 
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~ r1HI"! 1o33 f~u ~i s"J =§WU g ti rn PB ti ti Jt ;tl m tfl.120 2 o 5 ;;ro pJHi ti# ;tl t:JJ tJL t20 
2111it:JJt:JJpi~mt*li 12mm, ~Ii 3mm B1PBtiti#1it:JJt&JHJ 1014 ;fOpJHi 
ti# t~ tJJ t&JHJ IO 3 4 , pl=J ti ti# t~ tJJ t&JHJ IO 14 ;fO p}Hi ti# t~ t:JJ t&JHJ s"J * :iiI ~ 
xtmB"JPBtiti~45z~Mtl"! 1013 ;fOp}Hiti~45z~Mtl"! 1033 s"J*:iiI:I.:~, ~Ii 

5 71 6mm B"JPBtiti~ 102 ;fOpJHiti~ 104 1J'--1JIHi~1trPBtiti~L[5z~[1:!].;t! 
1013 ;fO~titi~45z~Mt11033 q:i o tf L245z~~titi~ 104 B"JPJHiti~45z~ 
[I_l];t! 1033 J:t~%~~~~,&~iB3tw TL {_1_:_:.{j;:E§iifu E§,~ 1 ~t~mt~Fn rifltiBJ# 
1032 81 ~ PBtiti~l[5z~[1:!]ffl 1013 x,J1iLB1i'flHiLt~~~~=~,&~iJRw T2, :f=E=tX 
E§,¥1:P.E§i~ I ~t~mt!flf§~tiM~# 1032 s"J ~Pl=lti@cxi[1:!]$ 1015 xi1iLB"1$1iLxt 

10 }_\llf~Yli~~ ~'B~iB3tw T3 ~R:{_1__:rifltiJllicxt[I_I]$ 1035 t~%~~P11~'E~iB3tw T4, 
~,&~fJRw Tl~ T4 B1JJ-&71 IOµm, ,;q:i TL T2, T3 ;fO T4 *&71 15mm, 
~&71 24mmc Pl=ltiti# 101 ~v!~~,&~fB5t1ira El3.rlt1!5U½mt*~~s"J~1~~ti 
fyu _:. {j;: E§i im E§i ~ ~ f'aj o 

xi b~{YU I fPlt'f: QJ_ 1!5U¼ 335272 W% E§i~ (mt£ E§iifuJJ-JJt71 3.3mm, ~N 
15 71 52mm, *&71 72mm) 71{ytl, 1fffl:EYl~1f:;,ltq:t~1)1!MtiLB"J~~:ftlFr15t~½ 

;fo ~ ti~ t~ ~ ¼ 1BU ¼ lli _:. {j;: E§, im Et!~ ' ~ Jffl 00 6 ' Pi PB ti ti~ 45z ~ [1_I] t1 10 13 
,fOp}Hiti~45z~Mt~ 1033 1~U~is"J=§WUgi)[~tJztitJJ~Pi, TL T2 , T3 ~ 

R: T4 *ffl 35µm JJ-~,&~ffiB3twZJr, ,;{mfwJ~ttfi1YU Io 
xt b~{YU 2 fPlt'f: ~ 115U¼ 335272 ~% E§i~ Cmt£ E§iifu~&71 3.3mm, ~Ii 

20 J'1 52mm, *liJ'1 72mm) J'1{37Ll, ,;q=i Pi Tl, T2 , T3 ~R: T4 *ffl IOµm JJ­
~,&~ffiB3tw ZJr, ,;1m fPl xi b~ {yij L 

25 

tE~hi1YU L xtb~1YU 1R:xtb~{YU2 1 [ 11J'--1J1Ji&Itx 201-~1~lAttJ.~r~imt'f: 

£*fr~•~~. JJ-nr~•· #Rxi~~£~~~~w~-=r~~*£*fim 
M~~~15t~fug~m~~m~, mffl~*~~~1m~o 

*1~~m1~m~m1~~m~~* 
~:l:>J~m. ~ :l:>J 1*;fQ f:ftm. 1f; ffl'. ~ :l:>J pjI ffl'. 

bt 1:. pg ~1rni s{] t¥ ~ ~~ 
mAh Wh/L mm 

~~13u 1 3027.5 937 3.28 0 

Xtl:t13U 1 3027.3 925 3.32 0 

xt 1:twu 2 3027.4 937 3.28 12 
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M~l~ili, *ffl*~~=&~~~~~~~~*~2~~~~~~1 
~=~~~~~~*~~~~~~~m~;wN~~~~~~~~~~~ 

n; ~~~~1&~~~~~~ili~~~n~m.~~~fil~~~~ffi~~ 
~~~~~m~~WN~~~*;~~~2&~~*~Y~~~~~~m~ 

s ;wN, ~~~T~~-~~~~~~o 
El3 .tr~ ey ,Vt!, , ~ JJm fyu 1 ~ , *JtHJft:JJ tJJ ~i ~l=l t11 t11 ~ ~ fpg [1:!] ti 1 o 13 lO ~l=l t11 

t11:&:~fpg [l_l]flf 1033 f~~~i-=€Jilj lR n<JtJ1Jt~t'LJFi~%~Jfl~~-=§liJ'J I ~n<J ~ ~lEt r'r=D 

m,m*~~~~ffl~~tt~. fi*ffl=~~~~~~m~~*~2ey~* 
~~s<J~ii-mUft~*o 
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1.~t~ = 1X E§. im E§. ~ CI) , 'EL =tr§: 

~B 1l1111Jt Clo 1) , 'EL =tr§: 

5 ~B 1l1~:1JftJt Clo 11 ) ; l2J. El 

PCT /CN 2015/088638 

~t:J111ij~ J=t CI o 12 ) , 19: :i: tE ~l::l 111~ it~ CI o 11 ) s"J * 00 ; 
~8111111~ Cl02) ; 

~JH11111 Jt c 1 o 3 ) , 'EL =tr§: 

~JH11~iliE1* 0031) ; L:J,lz 

10 ~JH11§J J=t Clo 3 2 ) , 19: :i: {_1_: IVH11~ it~ Clo 31 ) n"J * 00 ; 
~JH11111 ~ CI 04) ; l2J. lz 
~i~M~ 005), 19::i:f~l::!1l1111J=t CI0l) l0~1l1111Jt 003) zJsJ; 

,;~' 
~B1l1111A 001) %M~: 

15 ~l::l 111111 :&: 4~ $ [1:!] 1! CI o 13 ) , MJfl1 ,;t ~l::l 111 ~ 1Jit 1* CI o 11 ) n'o ffiJ 1~~ ,;t 
~B1l1Jm# 0012), ~8111111~ Cl02) 4~$r~B1l1111~4~$["]f9 (1013) 

l7'J # E§. Ji ti r ~B 111111 ~ 4~ ~ [1:!] .f\!f C IO 13 ) ~ s"J ~B 111 ~ 1Jft: 1* C 1 0 11 ) ; 

~JH11111Jt 003) Jl~M~: 

~JH11111~4~$["]1! CI033), Mtfl1,;t~JH11~1liE1* 0031) rmfiu1~~,;t 
20 ~JH11!mJ=t 0032), ~JH11111~ 004) 4~$r~JH11111~4~$[1:!]f! Cl033) 

l7'l * ct!~ttr~J1111111~4~$[1:!].t! c 1033) ~s"J ~J1111~1JiE 1* c 1031) ; 

,;~tiEtEr, 
~B 1l11l1Jt C 1 o 1) if% AA~: 

~B 111 t11 }t 1Jf~ tf~ n Clo 14 ) , {_11. r ~B 111111 ~ 4~ $ [1:!] t\111 Cl o 13 ) s"J 1~~ 
25 ~f_§J~_pJ~B111t11# C 101) ; 

~Jl1l11l1Jt 003) iE%M~: 

~Jl 111111 Jt 1Jf~ ffJHJ Clo 3 4 ) , 1_11. r ~ 111111 ~ 4~ $ [1:!] t\111 Cl o 3 3 ) s"J 1~~ 
~f_§J~_p]~Jl111t11# ( 103) 0 
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3 .,t~ m tx ~u ~ * 1 Jifi ii s"J = 1Jutt 1m Et!~ o ) , x~ tJE fr r , 
PB 111111 Jt 11 tJJ WU:J Cl o 14 ) {±*II :n Ip J CL ) s"J * II 7'J PB 1111111+ 4~ ~ M 

5 ti C 1013) *IIB"J 0.9,.___, l .2 1ir; 
Pl=! 111111 Jt 1Jt tJJ ffiJHJ Clo 14 ) fr~ II :n rtJ C w) s"J ~ II 7'1 Pl=! 111111 ~~ ~ [1:!] 

ti c 1013) ~Iln"J 0_2,---.,o.s 1ira 

4 .,t~ m tx ~u ~ * 1 Jifi ii s"J = 1;z Et! 1m Et!~ c 1 ) , x~ tJE fr r , 
10 PfH11111 Jt 11 tJJ ~ r::J Cl o 3 4 ) {_L * II :n Ip J CL ) n"J * II 7'J PJH111111+ 4~ ~ [1_I] 

ti c1033) *Ils"J 0_9,---.,1.21ir; 
PJH11111 Jt 1Jt tJJ iliR r::J o o 3 4 ) fr~ II :n rtJ c w) s"J ~ II 7'J PJH11111 ~~ ~ [1:!] 

ti c 1033) ~Iln"J 0.2 ,.___,o_s 1ir o 

15 5 .,t~ m tx ~u ~ * 1 Jifi ii s"J = 1;z Et! 1m Et!~ o ) , x~ tJE fr r , Jifi ii= 1;z Et! 
im Et!~ c 1 ) :i2E /El.ti: 

% ~ tB ti B>t w ( T 1 ) , *~ %1tfr B 4~t~ pJ]i-111111+ Cl 04 ) B"J pJ]i-111111+ 4~ ~ 
[1:!] 1! Cl O 3 3 ) )tt ; l2J, ,& 

~ _:. tB ti ~1 w C T2 ) , *~ %~ {_L ~· lJz Et! im Et!~ C 1 ) ~ t)E PX:~ Fn ~ 1111~ Jt 
2 0 (IO 3 2 ) s"J ~ PB 1111111+ 4~ ~ [1:!] f! (IO 13 ) x11iL s"J tflH11. 0 

6.t~ffl1R~U~3-K 5 Jifiii8<1=1Jz~im~~ C 1) , Jt~fiEfrr, 
PB 111111 Jt C 1 o 1 ) :i2E ~ PX: lf : PB 111 ncx-1 [1:!] $ Clo 15 ) , ffiE $ J',] PB 111 ~ ii 

1* Clo 11 ) rm firJ 1~~ 7'1 PB 1l1~J Jt Clo 12 ) , 1iL r PB 1111111+ 4~ ~ [1:!] ~ Clo 13 ) s"J 
25 IEmw1~~; 

Jifiii=lXFfl1filffl~ Cl) :i2E'§t§: ~ tB~~>lW (T3) , *~m~fr=lxffl 
1filE§.~ (1) ~f'JEPX:~J§p}]111~J)t (1032) B"J~PB111ffcx1[1:!]tm (1015) x11iL 
8<J${fL 
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~JH11tl1Jt c 103) if% nlG~: ~ 111 Wcxi fUl #11 Cl 035) , m: #11 j;J ~ tl1~ii 
1* CI 031) rm mJ 1~U j;J ~JJtl1ij*Jt Cl 032) , 1il r ~JH11tl1~Wx:?e-q1:!J ffl Cl 033) 81 
iExtw1~u; 

m~~&~~~~(l)if~ffl: ffi~ffi~~*(~), fil~~~fil~ 
5 x,J[1:!]$ CI035) o 

s.t~ffl1R;fUJf>Jt 5 )1Jr~n"J~l,X~¥lli~~ (I) ' ;lt~tiE{_ir, 

~Btl1tl1Jt CI0I) ifHJnlG~: ~B1l1WcxiM$ 0015), m:$j;J~Btl1~111E 

1* Cl 0 11 ) rfo m 1~U j;J ~l:Hl1M~ Jt Cl 0 12 ) , 1il f ~l=l tl1 tl1 ~ 45Z: ~ M it Cl 0 13 ) 81 
10 iEx-tw1~u; 

~JH11 tl1 Jt C Io 3 ) if HJ nlG ~ : ~J] 111 Wcxi M $ Clo 3 5 ) , m: $ j;J ~H tl1 ~ 111E 
1* (1031) rtom1~Uj;J~JH11M~Jt (1032) , 1il r~tl1tl1~45Z:~[1:!]ffl (1033) 81 
iEx-tw1~u; 

!1fr~=lYC~im~~ Cl) if~=rt: % tB~illil* CT3) , f~Yl~tt=lYC~ 
15 1t'1~~ CI) !g:fJtnlG1tJ§~JH11M~Jt C 1032) 81 ~~l=ltl1~cxiM$ 0015) xt1il 

n1 $ fl ; Lj 2z 
%~tB~IH5<:* (T4) ' f~m~tE~J1tl1Wcxi[1:!]$ (1035) 0 

9_t~ffl1R;fUJf>Jt 8 )1Jr~n"J~l,X~¥lli~~ (I) ' ;lt~tiE{_ir, ffi~tB~i~ 
20 *(Tl), ffi=tB~ij3<:* CT2), ffi tB~ij3<:* (T3) Lj,&ffi~tB~ij3<:* (T4) 

j;J • 00 tB ~Jgx * wtx~ 00 tB ~! gx * o 

Io. ~l~ = lJZ ~ im ~ ~ !g:fJ8 nlG~ * tJE C 2 ) , ;it t~tiE tE r , ~=rt: 
I11=f15 (201), '11uJE~~; 

25 !g:fJttJUzj C 202) , '&:i:r T fl~ Sf 15 C 201 ) ; 
~Btl1tl1Jt-JJJ(!g:$i (203), '&:i:r I 11=-Sf 15 (201), !g:f)t~~B tl1tl1Jt C 101), 

~Btl1tl1Jt Cl0I) ~t§: ~Btl1~ifrt1* C 1011) ; Lj,&~Btl1ijJ)t 0012) , ix 
:i:tE~Btl1~ifrE1* C 1011) 8<J*ffi; 

~Btl1tl1JtiJ15ttJ1tzj (204), '&:i:rI1t-Sf-15 (201), 1ilr~Btl1tl1Jtn>C 

30 !g:$i c203) rihf, fflrtE~Bt11t11Jt c 101) 1::~~mwm:z.~71~Bt11~11rt1* c 1011) 
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rm )Wj f~U 7V PB 11Hl h (I 0 12 ) s"J PB 1111111+ 4'.)( $ fUl .ti"/ (IO 13 ) ; 

PB1l1111J=tti tJJ:rJUjJ C 205) , '&:!=r I f1::f 6' c201) , 1l rPBt11tlzJ=ti~ 
bt tfl tjJ c 2 o 4 ) ~_. mt , ffl r tE pl=! t11 t11 :&: 4'.)( $ [1:!] ti o o 13 ) s"J f~u ti )tt tJt tJJ pl=! t11 
t11 J=, Cl O 1 ) rm%$: yt ~ PB t11111 J=, Cl O 1 ) s"J PB t11 t11 J=, t:l t)] MUJ Cl O 14 ) ; 

5 PBtlztlzJ+{i~MJjJ (206), '&:!=rI1tf6' (201), 1lrPBt11tlzJ=t.ti 
tJJ tfl ~ c 2 o 5 ) ~: mt , 3g:gJE if Pl=! t11 t11 :&: Cl 02 ) , ffl r rtJ tJt tJJ tf:Hl=l 111 t11J=t tJt tJJ 
~ Q Cl 0 14 ) n"J PB 111 t11 J=, ( 10 1) n"J PB t11 t11 l+ 4'.)( $ ['_I] ti Cl 0 13 ) 11Hi PB t11 t11 
1+ c 102) , QJ_1!PBt1zt1z1+ 002) Lf'.)($rPBt1zt1z1+1f'.)($[1:!]tl 0013) pg; 

Pl=lt11t11:&:J!~tfLtjJ C207) , '&:le fI{tf6' (201) , 1l f Pl=ltl11l1J=t.tJt 
10 tJJ tJL t'LJ C 2 o 5 ) T mJ , ffl r ~~ 4'.)( $ r PB t11 t11 J+ 4'.)( $ ['_I] ti Clo 13 ) n"J PB t11 t11 J+ 

Cl 02 ) EJ PB tlz tlz J+L[)( $ [1:!] ti Cl O 13 ) )tt B'J PB tlz ~ 1}1Ht Cl O 11 ) E:§ji :J:t u1u 5E ; 
Pl=lt11t11J=t1t$iwtfLtjJ C208) , '&:!=fiftf6' C201) , ffl f~~N~Pl=lt11t11 

J=,JIJ:!g:$fil (203) JJJ:!g: n"J PBt11t11J=t Cl 0 1) 110,XiiuPB tl11l1J=,1~1JttJlt'LJ (204) , 

PBtlztlzA tl tJJtJUjJ C 205), PB tlztlzl+ii:J:ttJLtjJ C 207) Tru$iw:1!~3g:g~tJUjJ C 202); 

15 pJ]t11t11J=tJJJ:!g:$fil (209), '&1i: fI ftf6' (201), 3g:gJEif~t11t11J=t C 103), 

WHlztlz# 003) 'El.ti: Pfltlz#;;ilrEf* c 1031) ; L2t&rmt1z~J# 0032) , '& 
RttPJHlz~ilrEf* 0031) s"J~ffi; 

pJ1t11t11J=tlFrmtfLtjJ c210) , w:1= rift3¥6' c201) , 1l r pJ1t11t11J=tnt 
!g:$fil c209) Tifft, fflr{J_JJH11t11J=t c 103) J:j~1Jttf::!MtfflJVPJHl1#;;1lrEf* c 1031) 

2 0 rm JWJ f~U J:1 p}] 1lz ~l J=, Cl 0 3 2 ) s"J p}] tlz tlz l+ 4'.)( $ [1:!] ti Cl 0 3 3 ) ; 

p}] t11 t11 J=, t:l tJJ :1Y L tjJ c 211 ) , '& :le r I ft f 6' C 2 o 1 ) , 1l r p}] t11111 J=, i~ 

bt:tJltjJ c 21 o) Tmt, ffl rtt PJlt11t11J+4)($[1:!]tl c 1033) f~U~~t~ tJJ PJlt11t11 
J=, ( 103) rm% $:]t~ p}] 1lztlzJ=t Cl 03) s"J p}] tlztlzJ=ttl tiJffiR Q Cl 034) ; 

PJlt11t11J+{i~g-:rJl~ c212), '&Rriftf6' (201), 1lrPJlt111l1J=t.tj; 
25 tJJtJl~ c211 ) Tmt, 3g:gJEif pJltl1tl11+ C 104) , ffl r ri'iJ t~ tJJ tf::! PJl111t11J=tt~ tJJ 

ffiR r:J o o 3 4 ) s<J ~ t1z t1z J=t c 1 o 3 ) s<J pJl t1z t1z 1+ 4'.)( $ [1:!] ti o o 3 3 ) m fi pJl t1z t1z 
1+ Cl04), ~f!PJlt11t111+ 004) 4'.)($rPJlt11t11J+4)($[1:!]tl11l 0033) pg; 

PJlt11t11J+J!:ti:rJltjJ C213) , '&:!=rTflf6' c201) , 1:1LrPJltl11l1#.t~ 
tJJ tJl tjJ C 211 ) T ihf , ffl r ~~ 4'.)( $ r p}] tlz tlz 1+ 4'.)( $ [1:!] ti Clo 3 3 ) s"J ~ tlz tlz 1+ 

30 Cl 04) t-:; ~ t11t11J+4)($[1:!]tl11l Cl 033) )l'.t8"J ~ tl1~1fit 1* Cl 031) E:§.J!ti '11il 5E; 
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~JHJ1tJ1J=t1~#lwtJUzj (214), '&:i:rI1tf6' (201), fflr~t)A~JHJ1t11 
J=t n_t?(t$~ c 2 09 ) nt :5(t: s"J ~JHJ tJJ=t c 1 o 3 ) 11uxwtt pJJ t11 t11 J=t 1~ m tJL tg c 21 o ) , 

~JHJtJJ=tt~tJJtfUg c211), ~ tJtJ~it~tfLtg C213) rto$iw:lE~:?(t:tJHfLtg c202); 

~~pj~Blnt:?(t:$~ C215A) , '&:i:rI11:f6' (201) , :?(t:t]E~~pj~ 
5 ~ (105) ; 

~=Pi~M~J7t:?(t:$~ (215B) , '&:i: fI11:f6' (201) , :?(t:t]E~ yj~pj 
~Bl 005) ; 

~~pj~B*{t$gtr:rJLtzj (216A) , '&:i:rI1tf6' (201) , fflr~~~~ 
Pi~M~J7t:?(t:$~ C215A) J7t:?(t:s"1xtmPi~M~ 005) $iw:lE~:?(t:tJHfLtg (202) , 

10 12-l ft _:Jjz E§. iili E§. Z :?(t:t]E JJX: ~ Fn xt m Pi ~ Bl Clo 5 ) r'sJ Pi {J_JEl tJ tJ J=t Clo I ) lo 

pJJt11t11J=t 003) zJBJ; Q},lz 

~=Pi~M~1~$iwtfLtzj (216B) , '&:i: fI11:f6' (201) , ffl f~~~= 
Pi~Blnt:?(t:$~ (215B) Jit:?(t:n"1xtmPi~Bl 005) $iw:1E~:?(t:tJEtJLf'aj (202) , 

QJ, 11 = ;ix E§. iili E§. Z :5(t: t~ JJX: W J§ x1 m Pi ~ Bl Clo 5 ) f's] Pi ft PEl tJ tJ J-,' Clo I ) ,:f O 

15 ~JHJ1t11J=t 003) zJsJ a 

I I.t~fflfx;fUJf>1< 10 pfi:l£s"1=1XE§.1filE§.Z:?(t:tin>t~*tJE (2) , Jt~{iEft 
r , fofi:l£ = lJZ E§.1ili E§. Z :?(t:tJE JJX: !fL~ tJE c 2 ) if~ =ti: 

~ ,t\=t~mutJLf'aj c 217) , w f~it=tt#=t~muizt § PB t11t11J=tJit:?(t:$~ c203) , 

20 PEltJ1tJ1J=ti~m:rJLtg C 204) , PEl tJtJJ=ttl tJJ:rJLtg C 205) , PEltJ1tJ1J+fft~tJLtg 
(206), P□ tJtJJ+~=ti:rJLtzj (207), ~tJ1tJ1J=tJJt:?(t:$~ (209), ~tJtJJ=t 

i~m:rJLtg c210) , ~JHJtJJ=t.tltJJ:rJLtg c211) , ~JHJtJJ+fft~:rJLtg c212) , 

pJHJ1tJ1J+it=ti:rJLtg (213) ,&:?(t:tJEtJLtg c202) ~ s{] ~d,>~l~ o 

2 5 1 2 ,,t~ ffl txlU ~ >1< 1 o fofi :l£ 8<1 = lJZ ~i~Jili ~ Z :?(t:tJE n>t~ ]UJE c 2 ) , ;it~ fiE ft 
r , fofi:l£ = 1x Ffl 1th Ffl Z :?(t:tJE JJX: ~ ~ ~JE C 2 ) iE ~=ti: 

~~~JHJtJJ=tm~Bx:rJL~ (218A) , 1XKTI1tf6' (201) , {_11.r~tJ 
tJJ+it=ti:rJLtg c213) TWI, fflrftE'All:~~tJtJJ+ c104) 8<1~JHJ1t111+45l:~ 
[1:!]tt 0033) 1~m~~~t'@~Bxw cr1) ; 12-l& 

30 ~=~JH11t11Jtm~Bxif:JL~ (218B) , 1XKTI1tf6' (201) , {_11.-y~~ 
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pJH1zt1zJtm~ijxtJl.1Z0 (218A) ~~tJHJl.120 (202) :zJsJ, fflrft={)ZE§.¥lliE§.~ 
(I) ~t~nx:~J§ pJJt1zn*Jt ( 1032) ~ PBt1zt1z~L[~~[1:!]t! (1013) x•J11'r 8"1$ 

{l'r;f~lj~~~=t'@tfijJZ1jr (T2) o 

5 13.:t~tYistlZ.lUJt~t 12 PJr:l£s"J=lJZE§.1lliE§.~~t~nx:~]Ut c2) , Jt~tiEft 
r, 

PB t1zt1zJtll'i15ttflt'LJ C 204) 1ii~J;f ,t-, ~,t-pB t1zt1zJtll'i15ttflt'LJ C 204) ffl r 
ft PB fbZ fbZ Jt ( l 0 l ) __t ~~ 15t ill ~ $ 7'J PB fbZ ~/}TE~ Cl 0 11 ) ffiJ }WJ 1~~ 7'1 PB t1zn* Jt 
0012) s"Jpl::Jt1zt1z~4~$[1:!];tf 0013) , rfo:jj~,t-pt::Jt1zt1zJtfFr15ttflt20 C204) 

10 ffl r {_j_JB t1z t1z Jt C 10 I) __t ~~ 15t ill M tri17'J PB t1zit 1;1E 1* Clo 11 ) ffiJ fiu 1~~ 7'1 PB t1z 

15 

!m Jt Cl O 12 ) _fl {_11. r PB fbZ fbZ ~ L[~ ~ [1:!] ti C l O 13 ) s"J iE x,J ~ 1~~ s"J PB fbZ Wcx•J [1:!] $ 
(1015) ; 

~_:.rifH1zt1zJt%~Wx:tflt'LJ (218B) ~ffl-y{_j_JJ]t1zijJJt ( 1032) n"J ½PBt1zjll[c 
xt[1:!]$ c 1015) xt1ls"1$1lf~m~% t'@ti~* CT3) a 

r, 
PJlt1zt1zJtlFr15ttfU20 c210) 7'J M'l", ~,t-pJlt1zt1zJtlFr15ttfLt20 c 210) ffl r 

{_j_JfH1z t1z Jt c 10 3 ) __t ~~ 15t ill M $ 7'J PJH1zit 1;1E ~ Clo 31 ) ffiJ fiu 1~~ 7'1 rifJ t1znJ Jt 
20 (1032) s"J~t1zt1z~4~$[1:!];tf (1033), mJ:jj~,t-~t1zt1zJt~~15ttJlt~ (210) 

ffl r ft~ t1zt1zJt Cl 03) __t~~15t ill ~ii 7'J ~ t1z~1;1E 1* Cl 031) ffiJ fiu 1~W 7'1 ~ t1z 
JmJt C 1032) _ft {flrPJlt1zt1z~4~~[1:!]ff c 1033) 8<JiExt~1~~8"J PJlt1zWcxt[1:!]$ 

(1035) ; 

~~~t1zt1zJtm~nxtJ1~ c21sA) ~fflrftPJlt1zjl[cxt[1:!]tm 0035) f~m~~ 

25 IIYt'@ttnxw CT4) 0 

r, 
PB t1zt1zJti~15t:rJlt20 C 204) J:1 M ,t-, ~,t-pB t1zt1zJti~15ttJlt20 C 204) ffl r 

30 ftPBt1zt1zJt C 101) __t~~15tW~tm7'JPBt1z~tfit~ 0011) ffiJfiu1~~7'JPB:r1zijJJt 

25 
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Clo 12 ) ITT PEl ti ti~ 4~ $ M ti Clo 13 ) , ffo 53 ~ t- PEl ti ti J=hg m;tJl tg C 2 04 ) 

ffl r ft PEl ti ti J=, C lo l ) __t 1~ m; ill ~ $ 7'1 PEl ti~ t}TE 1* Clo 11 ) ffo nu 1~U 7'J PEl ti 
im J=, o o 12 ) H 1_11. r pl=! ti ti:&: 4~ $ [1:!] ti o o 13 ) 0<J iE xtff 1Ylu 01 pl=J ti ~ext [1:!] $ 

(1015) ; 

5 PBtitiJ=,i~1?t:tJUjJ c210) 7'1M1'-, ~,t-pJJtitiJ=,i~m;:rJUjJ c210) fflr 

ft~ ti ti J=, C Io 3 ) __t fFr m; ill ~ $ 7'J pJHi~ tl 1* Clo 3 I ) rfo fi31Y1U 7'J ~ tiM~ J=, 
Clo 3 2 ) ITT IVHi ti~ 4~ $ [1_I] ti Clo 3 3 ) , ffo :1j ~ t- lVJ ti ti J=, 1~ m;tJl t'LJ c 210 ) 

ffl r ft pJ] ti ti J=, ( IO 3 ) __t 1~ m; ill ~ $ 7'J pJ] ti~ 1J1t 1* ( IO 31 ) ffo nu 1~U 7'J pJ] ti 
im J=, o o 3 2 ) H 1_11. r pJl ti ti:&: 4~ $ [1:!] ti o o 3 3 ) 0<J iE xtff 1Ylu 01 pJl ti ~ext [1:!] $ 

10 (1035) ; 

15 

~~PJJtitiJ=, Ylb~tJL~ C218A) J£ffl rftPJ1tiWcx-J[1:!]$ Cl 035) tbYlb~ 
IITltB~fijx1if CT4) ; 

~ _:. IV] ti ti J=, %~ ijJltJl t'LJ C 218B ) J£ ffl r {J_JJHiijJ J=, Clo 3 2 ) ½ PEl ti Jllicxt 
[1:!]$ (1015) x11_11.s1$1_11.t~Ylb% tBtiffilm (T3) 0 

16.ttHttx~LlJf* 10 rfi:iin1_:.1xEt!1mEt!~~tjEn)GmL~iJE c2) , Jt~tiff_i 
r, = <X Et! 11ft Et!~ ~~58 n)G~L~ tJE C 2 ) J£ ~ 1§: 

:$1'-Pl=ltitiJ=,®mtfL~ (219) , ~:i: fif!=f-a c201) , #9.t r Pl=lti 
tiJ=, Clo I) ITT ]APEl titiJ=,m~$fil (203) ~~15tf EB PEl titiJ=,i~m;tJlt'LJ (204) , 

2 o PEl ti tiJ=, tl iJJ tJl tjJ C 2 o 5 ) , PEl ti ti~ 5!t:~JJl tjJ c 2 07 ) ffo iiJ ~~JE tJl tg C 2 02 ) 
8<J flltr~ft1HiL , ~ ® ~Jlu PD ti ti J=, C Io I ) ft flltr~ftfe. 1~L 8<J 1_11. :i:; 

:$1'-PEltitiJ=,i'.L[fffiMJl~ (220) , ~:i:rT1lf-a (201) , #9.trPElti 
tiJ=, CIOI) ITT]APEltitiJ=,m~$fil (203) ~~15tf EB PEltitiJ=,i~m;tJltjJ (204) , 

PEltitiJ=,tjtJJtJl~ C 205) , PEltiti~5!1i:rJl~ c 207) ffoiiJ~tJHJl~ c202) 
25 8<J$Jru:iER~1~__t, ~xtPEltitiJ=, C 101) :itt:1-fi'.L[ 1ffie o 

l 7.t~ ffl tX~iJ ~ * IO ?fr Ji 8<J = <X Et! 11ft Et!~~#-~ JvGmJ. * tJE C 2 ) , ;lt~ tiE ft 
r, =1x~1m~~~fjEn)GmJ.*tJE c2) J£~W~= 

:$1'-~titiJ=,®mtJL~ c221) , ~:i:rifi=f-a c201) , #9.tr~ti 
30 tiJ=, 003) ssJA~titiJ=,m~~fil c209) ~~15tf EB ~titiJ=,i~m;tJl~ c210) , 
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~JHiztizJ=ttl tJJtJL;tg c 211) , ~JHiztiz~i!tltJL;tg c 213) rmiiJ~tJEtJL;tg c202) 
s1~~~i1iL, QJJiiJJu ~JHiztizJ=t Cl 03) tE~~~i1iL s11il.Jt 

:$ ,t-r~J:Hiz tizJ=t t41itfL ~ c 222) , ~:1: r I fi= f -a c 201 ) , * 9-t r ~ t12 
tizJ=t 003) s{];A~1Iz1IzJ=t1&:~$fil c209) !E9~i:Jf'.f El3 ~1Iz1IzJ=t1g~tflt'aj c210) , 

5 ~JHiz tizJ=t tiJJJ tJUg c 211 ) , ~JHiz tiz ~ i1Jitf1 tg c 213 ) rm iiJ ~t~tJL tg c 202 ) 
s1tiru~li'i1iL, ~xt~JHiztizJ=t 003) itHii'.41ffia □ 

l8.1~ffltlZ.liJJt~t 10 PJr:1£s1=1XEE1iim EE'i~~g~n¾l1"t~~t C2) , Jt~tiEtE 
r , = 1X EE1i ifu EE1i ~ ~gl AA ~fL~ tJE c 2 ) J£ ,,ElJ§: 

10 $,t-~~ ~Hl~mHJlf'aj (223) , ~KT I 1'1=f-a (201) , ?t11U9.trx1D'Z 
~~~H* 005) s{]J,A~~~~~H*JJ!x:~$~ C215A) iiJ~t~tJLtg (202) s{]~~~i 
1i~lz},A~=~~~M~»J~$fil C215B) fiJ~tJUfL:tg (202) ITTflru~li'i1iL, ~ 
~~muxtD'Z~~~Hl C 105) {Ltiru~~t1iLn11iL:i:a 

15 19 -1~ ffl t:iz.tiJ ~ 3J< 1 o J=ifr :1£ 81 = 1X EE1i ifu EE1i ~ ~tl n¾ifL~ tJE c 2 ) , Jt~ tJE tE 
-=f, ~BtiztizJ=tnJ~$1 c203) , IVHiztJ1J=tnJ~$1 c209) , ~~~~~HlnJ~$1 
(215A) ~R%=~~ ~Hln!x:~ti (215B) J:1J~~fITS¥B-@J[ r I 1'l=f-a (201) 

7J rt] f cp ~!'la 

20 20J~W1XliJ~3J< 10, 13 BJt 15 J=iJr:1£s1=1JUflifilFB~~glMID.*gJE C2) , 
"tt~tiEtE-=f, m:tiz:tizJ=tl~~~L:tzJ (204) 'E1trS: 

~BtiztizJ=t1~Jt1~~*fJE (2041) , fflrxttfi18<1~BtiztizJ=t c101) 8<J~B 
tizHlJ=t c1012) xtD'Zitt:1r1~~; 

~B :tiztizJ=t ~*~tfl~ C 2042) , ffl rz- ~* ~B ;J;]1:f]1J=t1~Jtfr~:~*fJE C 2041 ) 
25 itt:1r1~~st?=1=.8<J ~BtizHJJ=t c 1012) ~*v; ~lz 

~B :f]1:f]1J=t PR 13f1/f!P$~ Ii)Jf -a ( 2043) , ~~PR 13f1 u1i'I 1Eff14-!P ~i1 ~B:f]1:f]1J=t 
1~Jt1~m*~JE (2041) s{]~B:tiztizJ=t C 101) a 

21.:t~W1XliJ~3J< 20 J=iJr:1£s1=1xFBifilFB~~gln¾ID.*gJE c2) , Jt~tiEtE 
30 T' ~B:tiztizJ=t WJ113f11ttlJ$f Ii)Jf-a (2043) 7'JtffiA~WR 13110 
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2 2 .t~ ffl tlZ.lU it~t 10, 14 B)G 15 Pfr :ii B'J = tX EE3i im EE3i ~ 3(t:t~ muit~ ~ft ( 2 ) , 

Jt ~ {K ft f , r~J:HJ1 tbZh 1ft15ttfL tiJ ( 210 ) /EJJ§ : 
p}] t1z t1z J=t 1~ 1tdFi m; * ~JE ( 21 0 1 ) , ffl r x1 tl ii B'J r~J=HJ1 t1z J=t ( 1 0 3 ) s"J p}] 

5 t1zn*J=t c1032) x,jm:ittJr1~m; 
PJlt1ztJ1J=tpi~tfLtiJ c2102) , ffl fZ"Pi~t1zt1zJ=t1~:;1t1:i;:m;*fJE c2101) 

:ittir~~m; st?= 1-: n1 r~fHJ11l J=t o o 3 2 ) ~*fr; lj R. 
PBt1zt1zJ=tP,&[3{1Jt!Ptf Ii)Jf 6' (2103) , ~4:f P,&[3{1ufil JE#lt!P ~i1PBt1zt1zJ=t 

1~:;1t~:i;:m;*f5E c2101) B"JPJlt1zt1zJ=t c 103) a 

23.t~ffl1xtUJf>J< 22 Pfr:iis1=1XEE3i1lliE§,~3{t:t~n¾~*~ft (2) , Jt~{iEft 
r , pJl t1z t1zJ=t P,& 13f1 JttP tf J:J)J -3¥ 6' c 21 o 3 ) 7'J tffi 1t ~ P,& 13f1 a 

24 .t~ ffl 1JZ.;f U Jf >J< 10 ?fr :ii B'J = iX EE3i im EE3i ~ 3(t: t~ P¾ mt~ ~ft ( 2 ) , *~ {iE ft 
15 r, Pl=lt1zt1zJ=tt~tJJtfLtiJ (205) '§1§: 

PB t1z t1z J=t ti tJJ f1i tlUJl t'LJ c 2 o 51 ) ; l2J_ R. 
PBt1zt1zA;J;itJJ[1:!]ifitJltiJ (2052) , ~PBt1ztJ1J-,·;J;itJJ8ifitJltiJ (2051) Jllic 

it , lj ft pl=J t1z t1z J=t Cl 0 1 ) tl n [3l=J t1z tl J=t if~ t)] tfL tiJ C 2 0 5 ) Rtft pl=J t1z t1z :&: 45Z: :W 
[1_I] ti Cl O 13 ) n"J f~U ti~ tit)] PB t1z t1z J=t Cl O 1 ) mH~ P¾ 1rt !1 PB t1z t1z J=t Cl O 1 ) n{] 

20 PB t1z t1zJ=t ti iJJ tttJHJ Clo 14) a 

25.1~mtitu~>1< 10 B)G 24 Jtfr:ii8<J=1x~1m~~3(ttJEJJX!l'l*tx c2) , Jt 
~tiEftr, rBt1zt1zJ=ttitJJ:tJltiJ (205) ~'§it§: 

PB t1z t1z J=t tJt tJJ ~ ft 45Z: ~ tJl tiJ C 2 o 5 3 ) , ffl r 45Z: ~ tJt tJJ T * B'J PB t1z t1z J=t 
25 ( 101 ) 8<JJJfft 0 

2 6 .t~ ffl tXlU ~ >J< 10 ?fr ;ii B'J = iX E§jtg EE3i ~ 3(t:#-~ !VG!l'L * ~JE ( 2 ) , Jt~ {iE ft 
r, p}] t1zt1zJ=t tl tJJ tJltiJ c 211 ) '§-rr1i: 

PJl t1z t1z J=t ti iJJ 8 titJl tiJ c 2111 ) ; l2J_ R. 
3 o pJl t1z t1z J=t tJt tJJ [1:l_] tJt :tJL tiJ c 2112 ) , ~ pJl t1z t1z J=t tJt tJJ 8 tJt :tJL tiJ c 2111 ) We 
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~, L2ftE r~J=HR tRJt Cl 03 ) ti j:jJJ=HR tRJt tl t)] tJlJ~ C 211 ) s-t:tE pJHR ti~ 457: ~ 
[1:!] ti Clo 3 3 ) 81 f~U tldd: ti tJJ PJI ti ti Jt Clo 3 ) mHfJ mt~ 3¥ PJI ti ti Jt Clo 3 ) 81 
pJHRtRJtt~tJJffiJHJ 0034) a 

5 27J~ffl1xtuit~t 10 B)G 26 FJr:ii0<J=(XEgftf!iEg~3(t:t~PX:~t~gJE c2) , Jt 
~t1E:tE r , PtHR ti Jt t~ tD tfL t~ c 211 ) J±,,EJJ§: 

pf] ti ti h tl t)] fl *3!, 457: ~ tfl faj ( 2113 ) ' ffl T 457: ~ tl t)] T * n<J rVHR ti h 
003) 0<Jll*4-o 

10 2 s .;t~ m tztu it1t 1 o rfi :ii n<J _:. 1,X Eg tm Eg ~ 3(tt)E p)GmL~ gJE c 2 ) , *~ tiE 1_1_: 
r, PBtRtR~i1JtJJU~ (207) 'e1trS: 

Pl=ltRtR~~~tfLt~ C2071) ; Ljlz 

PBtRtR~~~tflft0 C2072), ½PBtRtR~~~tflft0 (2071) Jll!c~, Lj~~ 

PBtRtR~ 002) ~tirPBtRtJ~1[57:~[1:!];f;f 0013) ~8SPBtR~:1lrEf* 0011) a 

15 

2 9 .;t~ m 1xtu Jf * 1 o rfi :ii n<J _:. 1,X Eg tm Eg ~ 3(tt)E p)GmL~ gJE c 2 ) , *~ tiE 1_1_: 
r, PJHR ti~ a=tt tfL t~ C 213 ) 'e1 =t§: 

PJHRtR~~~tfLt~ C2131) ; Ljlz 

PJltRtR~~~tflft0 C2132), ½PJltRtR~~~;tJLtt0 C2131) Jll!c~, Lj~~ 

20 PJHRtR~ 004) ~tirPJHRtJ~457:~[1:!]tl 0033) ~81PJltR~tlrEf* 0031) o 

30.t~ffl1X:fUJf>J< 1 o t1Jr:ii8<1=1,X~1m~~3(tt)Ep)Gml]UJE c2) , Jt~tiEtE 
r, 3(tt)E;tJLt~ c202) 'e11§: 

Pi~:ff (2021), x1$iw:l1f~3(t:tJHJL~ (202) 81PEltRtRJt ClOI)" ~ti 
25 tRJt (103) :;forJ;J~~~~nJ (105) :itt1-fPi~; Lj,& 

30 

3(tt)E~Jt (2022) , ff~:iE35:3(t:!JE:tJl~ (202) BSPBtltRJt ClOI) , p}] 
tRtRJt c 103 > )t0M~~~ ~nl 005 > ~it:7'11f 3(trJHJL~ c202 > 3(ttlp)Gml= 
{,X ~1th~~ J5 x,f $ ~~ ~ nJ ( 1 05) f's]~~ fr PB tRtRJt ( 101 ) :;fO ~ tRtRJt ( 103) 

zrsJ 0 
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3 1. it~ ffl 1J.lU Jf * 1 o Jtfr :ii s<J = 1JC Et! ¥lli Et! Z ~t~ ~ml* tJE c 2 ) , ;tt~ tiE tt 
r, PBi91tRJ:, 1~trntr:rJUjJ (208) 'e1tr1i: 

w1il JE $~ c 2 o 8 I ) , }A i}J :1:-fu 11 pl::J ti ti J:, Cl o 1 ) }A Jt J: im. tt ; 
I#!Ri}J:rJlf'LJ (2082) , _i:i}J:1:-fu wi}J #f!wiEPBtltlJ:, Clo 1) ; ~,& 

5 I #IR i}J t41ffiHJL ~ C 2 083 ) , fl r ~t#UJL tjJ C 2 02 ) J: i,M: # x-J :itt A~ t#UJL 
tjJ C 202) s<J pl::J tlrlJ:, Cl 0 1) :itt1it41ffie a 

32.t~ffl1J.lUJf* 10 Jtfr:iis<J ~.1JCEt!¥fuEt!Z~t~~ml*fk c2) , Jtt#tiEtE 
r, PJHltlJ:, 11¥tiw:rJLtjJ C 214) 'e1tr1i: 

1 o '11il ;t $~ c 214 I ) , }A r}J :1:11111 pJHI ti J:, Clo 3 ) }A Jt J: jJiJ1 ; 

I#!Ri}J:rJL:tjJ (2142) , _i:i}J:1:-fuwi}J#f!wiEPJHl:tlJ:, 003) ; ~,& 

I#!Ri)Jt41ffietJl~ ( 2143) , fl T~~#UJL:tjJ (202) J:w#xt:iti:A~~#HJL 
;tjJ c202) s<JpJHlrlJ:, 003) 1tH-ft41ffia □ 

15 33.t~ffl1J.lUJf* 10 JtJrIBs<J=o:Et!¥mEt!Z~~~~ru.*t1E c2) , Jt~tiEtE 
r, 

~~~j~Bl11¥~:tJL:tjJ (216A) 'e1tr1i: '11ilJEti C216Al) , f}.i}J:l:1!111xtm 
~~~Bl c 105) J,).JtJ:iitt# fPJ~t~:rJL:tjJ c202) f!w:iE; 

~=l)r;ij~Bl11¥wtr:rJL:tjJ (216B) §m: jgj;t$~ (216Bl) , }}.r}J:l:1!111xtm 
20 ~~~Bl C 105) fAJtJ:iitt#IPJ~t~:rJlf'LJ C202) f!w:iE; 

34.t~fflf:ZlU~* 10 JtJr:iis<J=1JCEt!¥fuEt!Z~t~~1'L~tJE c2) , Jt~tJEtE 
r, _:Jjc Et!im Et!Z~t~~ml*~ c2) if'e1tr1i: 

~~PB1R1IJ-,·~i~$ (224) , l)t]l[fI1'Ff-§' (201) , #6zt:rPB1Rtl 
25 J:, (101) s<J}).pl::J1l1IJ:,lFfmffL:tjJ (204) t~EBPl=l:tlrlJ:,:t~mtfL:tjJ (205)" 

PB:tl:tl~i!=ti:rJlf'LJ (207) WJU~t~:rJl~J c202) n<Jtiw:1EIE4HS:J:, ~~~iPB:tl 
rRJ-,·i~tti~m" :tl~~=tff§~~B<JPB1RBJJ-,· 0012) Jm*ilo 

3 5 .t~ ffl 1J.lU Jf * 1 o rfr :ii n<J _:Jjc Et! ¥lli Et! Z ~t~ ~ml* tJE c 2 ) , Jt~ tiE {_1_: 

30 r, =1tEt!ifuEt!Z~~J8~ml~tJE (2) if'e1tr1i: 
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$1-[~J:HJtJJ=t~i~#11 C225) , tzJlrrI1'F-:ifit c20O , #~r~JHJtJ 
J=t c 103) s1J,A~J1tJtJJ=tf~mtJ1.t20 c210) ~ EB ~J1tJtJJ=ttitJJtJLt10 c211) , 

~JHJ tJ ~ 5!~ tfU10 c 213 ) rm tLl !g:fJMJU10 c 20 2) s1 $iw:lEk'4H~J:, l2J, Z" ~i ~ tJ 
tJJ=,~li1J'Fi~, tJ~~t!J§~:'ts{]~tJ1~J=, 0032) ~f.fL 
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m~•Jt121itt~~ffi~~)t~fl~~~~1z:m~~~ffim*m~11~~ 
3 O ~ % fflt; ~~PEI fR@cm [_lJ] $ R 11 PJ J]i:ti fr1~11J rB ~~lJt 3YD¥4 Z twrvU~ a: ffi3~ 

8 
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fl~mm•~~11__t#~~,z.J§~~#~~mmlffl#~fl~m~~mg 
#12H~~~~mlffl#~flst~•ITT~~~~M~m•~~11__t~~m 
m:a 

frmffl*~~m~ITT=&~~~zq:i.~mm#mN[1:J_]W~2eymtt• 
5 ft~~,mM~~~~~~~~~~mJffl#32ITTITT~@W*~~~~-ili 

~m•~~31wm~; ~#~mm#mN[1:J_]W~2PTmtt~~~~m#~ 
flz~~~~-~~~~~~~m•~~31__t,zJ§~~#~~~mm# 
~fl~mm:~mffl#32Ha~~~mm#~flst~•~~~~~M~m• 
it1* 31 __t~u ~%PX; ~#~J.11:iz1&#mN[1:J_]W R32 %mttfr~~;;$~:t1zm#~ 

10 flz~~~~~~~fr~m•~~31__t#~~,z.J§~~#~~~mm# 
~fl~m~~mffl#32Ha~~~mm#~flst~~ITT~~~~M~m• 
vit1* 11 __t~u ~Jf3m:o 

frmffl*~~m~ITT=&~~~zq:i, ~mm#~N[1:J_]Wm~oo~~~ * T 4 pJ 7'J xx ID1<n ftt st½) B ~3¥~ 1f'i.g\t £ -1'-~ IDtnftt st B ~3¥~tt ITO 5j - ~ ID 
15 £f~ J§ ~~ ITT l~ ffig\t {4'- ffiJ§ ~ 't~ 11'1: Ef{j xx ID~ w o 

frmffl*~~m~ITT=&~~~zq:i,fr-~~Mq:i, mmm~~w[1:J_] 
if! Gll ITTmliA PEl11zif&~ 2 !3/,_JM[!tB{j 1~2 {i'7i, PBt&if&~~$[1:J_]ffl Gll es-ff: 
ocA m :t& 1& ~ 2 a{] q1z: W-=f ~s m 1& ~43( w [1:J_] ffl G 11 ~ a{J w * a{] if: It at 1 ~ 3 1-g. , 
rB1&:t&EJ=q1z:$[1:J_]iff GI 1 ITTi*OC~-=f PEli-1zJffl# 12 s{]~ltc 

20 frmffl*~~m~ITT=&~~~zq:i,fr-~~Mq:i, ~mm~~w[1:J_] 
ti G3 l ITT MliA ~f,btfN~ 4 Ef{Jm[!tS{J 1~2 {i"L rJ.11&1&~~$[1:J_]ffl G31 13{]-ff 
liA~J.l:t&i-&~ 4 ITT~if-=f~1&1&~43($[1:J_]ffl G31 ~ ${JW*l'fl,_Jtf:Jj[13t 1~3 {i'7i, 

~J.11&:t&EJ=q1z:$[1:J_]ff G31 ITTi*lt~-=f~t&Jffl# 32 ITT~&c 
frmffl*~~m~oo=&~~~~q:i. a-~~Mq:i, ~moo 3, mm 

25 1-&J:, 1 A-~{*#, =ix~im~ZA~m~~z. frPBif,Lz:f&# 1 ~3fiJt0~, 
rs t&:t&# 1 s{J *w ~~was Re~ JES<..A o 1, PB t,:iz,J;,:iz~4'.)(w [1:J_] ti G 11 as q:i ,ti, 
~~~Bt&t&# 1 ${J*Wz.i'aJ13"JRe~;ES(7'] dl, dl 9-t-=f ~HElt&if-&J=, 1 as~W 
JE9itJi[ITT 1/10D1~7/10D1 ITT1!1 ffi! ~, I-A n'o~5¥U-=f ~f1~=<JU=E!Yfil ~z a"JH1JltPli 
1Jt DCR (Direct current resistance) a 11ti&:l:fil, dl !ll::-=f § ~Bt&t&# 1 8S~$/EQ 

30 it•ITT 311001~7/1001 ITTmm~ a :lit-iv:!:&, d1 ~aili:~s:t&if-&# 1 asq:ifaJN 
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:i: ( ~p 1/2D1) , DCR ~/J,o 

~mm*~~m~~=~Eg~Egzq:r, ~-~~Mq:r, ~AA003, ~~ 
~ifL 1* 11 1fr r ~ :f& :rR J=t 1 s1 * ff!H11 ili JJ.t1x-~* oo w :i: ~B :fR~t J=t 12 a 

~mm*~~m~~=~Eg~Egzq:r, ~-~~Mq:r, ~AA002, ~~ 
5 ~~3j;--~J=t,=~EE!,~EE!,Ej;~~~EE!,Z,~~m~~3~H~~T, 

~i911'RJ=t 3 81.J *~lr3:?~~$~Ii!e ~ ;EX.7'} D2, ~i'Ri'R~L&W[!!].ffl G31 s'-J q:r,t, 
tt~~mm~3~*$~00~ffi~tEx.j;~.~~r§~~mW3~~$ 
Jmit~ITTJ l/10D2-7/10D2 ~m:em 179, /AITolP¥Ur~1I£-=iJZEE!.i'tl!EE!,ZSS]UliUll 
m DCRa 1Jt3ztj:iJ!, d2 ~r § ~~;f-RJ=t 3 B'-J*$®it~B1 3/10D2-7/10D2 B'-J 

10 m:m 179 o jjj:-w:l:i!!, ~~ili~JHRi'RJ=t 3 sq q:r raJ1*ii: nip 11202) , ocR ~/J, c 

~mm*~~m~~=~Eg~Egzq:r,~®~•~M~#~~m~~# 
~~~~00~~~.~TIITW~~~B~~tt~~ffi~~aq~~ey~j;T*• 
~~,~-n~~•wmgn~~•m•zm~o 

~mm*~~m~~=~Eg~EgZq:r,~-~-TIITW~~B~~ttITo~ 
15 -•oo~~~~ITTJmff~~ff~~MttITTJ~®~ffiq:r,-~•oow~~e~ 

Mtt~~~ey~j;T*•~~,••n~,•~m•n~~•ffi•zm~; 
w~--ffi~~§~~~ff~*ff§~MttITTJ~~ey~j;~mT~WMtt 
~m•~~~mTxWMttITTJff-~ 0 m~~mT~WMttITTJm•~~ffi~ 
~mT, ~~~ffim•~~oo~~mffi*M~.~~~~~r~~~~m~ 

20 m•~om~~mT~WMtt~ff-~~ffi~~~T. ~~~~ff~~~~ 
~ffiffT~~mffittM~.~~~~~~~~~~ffl~ff-~om~~~T 
~WMttITTJ~-~ey~§•m~,-zmB~T&,••~~~&•D~q:r 
~-~rpg1tJL~rp C p}r~~~Txim¥tt·t1:~ff-~ey3zt § Ztt-Tti--*ZJ:ttt 
't1: $'c@::;!=t~4m (SEBS) , *Z'.kt-T=:J:twU&~•tm (SEPS) ~&;E,ff(,1,t 

25 *zm-:nrit=m-* zmwcm:~•~ cEs1s) q:r aq-frr~JL# 0 

~mm*~~~=~Eg~Egzq:r.-=~Eg~eyj;e~~Eg~~~~~Eg 
~o~*fflfi~~Eg~~. ~~mtt~M*fio ~*ffi~~~Eg~~. ~~ 
mtt~ffi*~ □ m~-=&Eg~eyj;tt~~-=&EE!.~. 
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~ m!I {§tl 1 
CJ. 423482 ~%!tX'Eli?&i]!.~-yE§,'(iQ c6JZ~i E§,'(fil~&7'J 4.2mm. 'Nt&7'J 

s 34mm, *&jg 82mm) jg'f§tl, ~B11iHlk~ 2 _Ejf3Jlt&:rlk~ 4 R ~~Jx, :!P:rlk~B"J 

f~:j:_t*&7'J 15mm, fR~'NL&7'J 4mm--. ~&7'1 0.06mmo 

*moo1~m~,1E~~,~~lliI~~1Em#c~mm#1sg~~~• 
}ffl;# 12 BUW&7'1 67µm, [3Jltlkt1# 3 ss~~[3JH&Jffi.J=t 32 ssflJNjg 53µm) , 

*ffl1~7'ttE~Btlktlk# 1 BU 1/2 ~ C t!P dl=l/2Dl) i~mt±:l)=l=ffj~tl~Btlktlk£l= 2 

10 1E[3Btlktlk~®:$[I!]tf Gl 1 l:J.B:~Btlk~c30f[1J]$ Rl 1, #ft~Btlktlk~ 2 x1t'lBSf3JI 
tlktlk#~f~mt±:l lll=HlitlkJtx11fl[1J]ffl G32 l2J-B:j)jj:rJitliJtx11fl[1J]$ R32c *J=l=H¥{ 
:l'tft~JltlktlkJt 3 sq 1/2 ~ ( t!P d2=1/2D2) i~mt±:lfflrWt3([3Jltlitlk~ 4 13S~Jlt& 
tlk £l= 4)[ $ [I!] ti G 3 1 l2J-B: rJI $,Ji Wcx1 [l!J $ R3 L A q:r j)jj $1,t tli ~®:$[_I!] ti G 3 1 l2J-B: 

~Jlt&Wcx-J[l!Ji'ffl R31 * § 'Nt&½Jjg 6111m, *N½Jjg 20mm, [3Btlktlk~45Z:W[1J]tl 
15 Gll l:J.B:~Bt1Hfi:X'J[1J]$ Rll * § 'Ntffl'.J>Jjg 6111m--. *N½Jjg 20mm. l~tlim# 

x11fl [I!] ti G 3 2 CJ. B: j)jj tli tlk # M 1 \,, [_I!]$ R3 2 * § ~ & :I:)] jg 8111111, * & ½J jg 
22mm, ~~ PB m 1%£l= 2 Wt_tr ~B t1k 1lk£l= 4)[ ~ [_I!] ti G 1 L ;j~ ~ tlk ta £l= 4 Wttr 
~JI 11k tlk ~ 45Z: ~ [I!] ti G 3 L ~JI tlk tlk # x1 {?r [I!] ti ffl XX ffi ~ Hx w T 1 11 ~ ~ -1"' PJI ta 
1Rh m {fl [_I!] ti G 3 2 _a ft M 00 __t * JJU *~ tt [Wj ~ }ffl; 5 ;fll ~ tlk taJt m {fl [_I!] ti G 3 2 

20 m1 tlfil ITT f3JI tJkijJJt 32. [3JI t&tlk£l=4t$[l!] tlJ=!=Lxx cm t{3tSc~xw T2 •~•~j)jj t1Hlk 

£l=4t $ [I!] ti G 3 1 ll fr W3 oo __t 7J" JJU *~* IWi ~ }ffl; 5 ;fll f3JH1k tlk ~ 4t $ [_I!] ti G 31 fia 
mITTj)jjm}ffl;Jt32, j)jj&rem[_I!]i'fflffl~ooffi~~*T31l~•~j)jjmrem[_I!]i'ffl 
R3 1 _a frM 00 L )]' JJU t~tt fWi ~ ijJ 5 ;fll ~ ta We M [_I!]$ R3 l fia m IE~ mJmJt 3 2, 
~-m#30f~[I!]$fflXXffiffi~~wTI11~-~~ffl-Jtx,f{f[[_I!]tfflITT2E.ft 

2 5 MOO __t :5t- JJIJ '¥ti =tlHi!.li ~ ijJ 5 ;fll [3JI t& tlk Jt x1 {-fy [_I!]$ R3 2 fia ffil BS j)jj t&Jm Jt 3 2 , f3JI 
tlk 1R Jt xrj-1ft [I!] ti ffl XX ffi t{3tt Hx w T 1 -. [3}] tH fR £l= ®: ~ [_lJ] ti ffl XX ffi #;{3 ~mt w T2 ... 
j)jj&~X>t[I!]tmfflxxooffi~~*T3,j)jjmmJtx1t'l[1J]tmfflxxooffi~~*TI½J 

7'JXXoom~~½JB~~ttl'fJ~T~MJ:~oo~•~~•zm~l¥1~ffi~w, 
~mm#l-. j)jjmmJt3~[Wj~}ffl;5~~. ~~%~=&E§.~E§.~" 

30 
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~nfil{Jtl 2 

*ffl 00 5 m ~ S'~ ~1~ , ~ ~ fftt ffU 1 ITT ,:;f [q] Z 9.t: 3c pJH& rext [1:!] $ R3 I.. 

l5JH& Jllfc M [1:!] W J=l=L>N oo g13 t¾ JBt m T3 , PB t& Jllfc M [1:!] W R 1 I.. pJI t& t&J=t M ifI [1:!] W 
R3 2 Ll l,z pJI t& t& h xt 1il [_lJJ w m :xx 00 ~ ~Hx m T 4 0 Jt~ jPJ * WI fytl lo 

~nfil{Jtl 3 

*ffl006~001m~ITT~~. ~~nfil~lITT~[qjz~=*m•*~~ft 
rB1&t&Jt 1 ITT 3/4 ~ ow dl =3/4D1, ~ili~W~HiliITT PBt&nlJ=t 12 ijtffi~jf) 

1~milifflr'.k¥1t~st1H&EI= 2 Ef1-JpB;f1z:,j;Jf£f=41C~[1:!]ffi Gll, #iE~Bt&tlkEI= 2 Mifl 
10 Ef:JpJI t&t&J=t lRmt5t tB rJl1J1~J=tM1ff [1:!]ffi G32, !5j_J~~J=tM{fL[1:!]1llf J=l=D~xOO ~filt 

w T 1 ~ ~~ ,t-15]_J t& t&J=t x1 & [_lJJ ti G 3 2 ii ft rJfOO __t~-it :JJIJ *r1f 11Hi ~ §J s fQ l5jJ 1& 
t&J=, xt f:fl [1:!] ti G 3 2 Jtu IE ITT ~JI t&~ Jt 3 2 o JC~ l1"u ~ JJfil fftl 1 o 

~nfil{Jtl 4 

1s *m1moo s m~a<J~t~. ~~M[fftl 3 s<J~[q]z!it:: xPJltlkWcxt[!!Jtm R31 

Ll&~Jlt&Wcxt[1:!]tmJ:1=txxoot{gt¾Bxw T3 a Jt~[q]* nm-wu 3 0 

Mb~{Jtl 1 

*-ffl -fJQ 00 8 m ~~if~, £5 ~ JJfil f?TU 4 s<J ~ [q] Z ~!:: PB t&t& 44)(;~ [!!] ti G 11 

20 l'fJj:Ef[:3/;J 6mm, tf:J:iJ$Jj,J 20mm, pJl1J1t&J=,xtf;,r_[1:!]ffi G32 ITTj:Ef[j;J 4mm, 

if:& ;r;)J 7'J 18mm O JI_:#; [q] ~ nm fJtl 4 0 

x1 b~·fJtl 2 

*moo9~001om~l'fJ~~. ~*nm~11'fJ,:;fl1"uz~: xl5j_Jm~J=tm 
25 1f[[1:!] ffi G32 ;,fo 15]_Jtlz1&J=, xtffL[!!J$ R32, fS *m l5jJ ~~J=,x11v45C~[R J=:§ Jfl 00ti9 

~ijx-m- T 1 · *~ !ltlt pJI 1& ~ h 3 2 s<J ~ ~s tlk t& £I= 4:sc~ [_lJJ ti G 11 m ffL ITT ts$ x ±~ a<J * 
oo, *ffi pJI t&tJ1JtM1fLWcMlRffi-!f'-00tf3~Hxm T4'*r1f %~ 15j_);f}kijj)t 32 a"J ~B~Wc 
xt [_lJJ tITT R 11 M {ff B<J 1EI $ lR :I:~ 61 * 00 , *ffi l5]_J t& t& EJ=V~ ~ [_lJJ ti! ffl -If'- oo g{g t¾ Hx m 
T2''fr1f ITTi1i l5jJ tJ1tJ1£1=45(~[1:!]ffi G31 )tum s<J pJI t&~Jt 32, *m pJI t&WcM [I!] ®ffl-lf'-

3 o oo tf3 ~ Hx m T3 • fM1r1t ~J:H& rem [_lJJ tm R31 m1 IE ITT l5jJ tjnJ Jt 3 2 0 
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t'E ~ :bfil f!iLl 1-4 ;fo Xi l::t WLl 1-2 cp 7t JJU jzg 1BZ 2 o /f'-~ ~~tlll. ~ ~ E§, 1m tl &b itt1f 
100O1'-~*~~E§,ru~,mru~~~~~ff~~~N±ttfiruffl,#Hmru~~ 
~~§~W-~E§,~ff~itttr~M~~mw~~~.Mffl~*~~~lM~c 

f~~N/mm bt 1:: tfr tlll. 
10001fi*fiI 1000 t'i*~ ~*- g{_J ff &b /('-

~ 
~~1:vu 1 4.067 4.334 0.267 0 

~~1Ju 2 4.067 4.334 0.267 0 

~~17:l 3 4.066 4.330 0.264 0 

* i0nHJu 4 4.066 4.330 0.264 0 

Xi l::t fj:J 1 4.067 4.358 0.291 9 

m ttiv:J 2 4.067 4.381 0.314 20 

fA* 1 :wl±l, ~iffiWLl 1-4 3crfrtlll.; rroxtl::tfffetl 1 ;f0Xil:tf!JLl 2 ~,rfrtlll., HX-1 
1::t¥Ll 2 l::tx11::tf!Jti l 1JrWF:m; ~~fJLl 1-4 ~~%_m_5&/J,-=f-x11::tf!JLl 1 tnxtl::tfJ'ti 
2aXi~~l~~%_m_~Xj~~2~~%_m_~, ~x,t~~l~~*~*r~ 

10 ~f!iLl 4 ~~%fflc 
EB .LltAJ fil, ~ffif!iu 1-4 cp, ~J1t&1&J=,Xi-ffr[1:!]if! G32 tt*Nln~~J:~:;c 

r ~B tLH& Ef=L/5C~ [1:!] tt1I G 1 L ~~Jc ~JM §a tfrtlll., H ~~ ~ ~:k1~ tLl ~ §~ tlll. ~ ~ E§, 
1fu ~ ~ r0 o m 1::t x1 1::t ffu 2 , am rt ffu 1 cp , l)f} :ra ta J=, m 1il [1:!] ti a 3 2 a* N l1J 
~NJ:~ /J',-=f-~Bta;f-JilfL/!x:~[1:!]~ GI 1. j'j~;~~tfrrlll., #,~~~% _;._o 
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I. ~ lrr = ljug 1th Et!~ , ~ :tr§ : 
131:H& tlz # c 1 ) , ~ =rr§ : 

PCT/CN2015/081309 

5 f38 tlt~tm. ~ C 11) ; l:J.& 

f38 t1Hl # o 2 > , 19: ii: tE 1381&~ J;n. ~ o 1 > l'r"J ~ ffi ; 
PB t&tlz4 c 2) ; 

~t&tlz# C3) , ~M: 
p}I t&~tn.1t (31) ; l:J.& 

10 PJlt&El# (32) , i&il:1=E~1&~J;n.~ (31) !¥J~ffi: 
p}lf&tlz4 (4) ; l:J.& 

~!% ~ ,ijJ C 5 ) • -ijt iE T 138 t1H& J=, C D ;r□ f3JI t& tlVt C 3 ) z.JsJ ; 

;a; r::p' 
PB t&tlz# CD %m~: 

15 [38 t& tlz 4 *)( ~ [1:!] ti ( G 11 ) , JI£$ j;J [38 tlz~tn.1* ( 11 ) ITo JWJ {IJ!ti j;J 138 
1&lm# 02) , f38t&t&EJ= (2) 4)(WTf3St&tlz:&=~XW[l!]:ff C Gll) pg #Et!, 

:i½ t~ T rs l& t& 4 ~ $ [l!] ti CG 11 ) ~ sq 138 t&~ in.1* Cl D ; 

pJH&t1z# c 3) %m~ = 

f3Jlt&tlz44)($[1:!];tl CG31) , JI£$j;J~tlz~tn.~ (31) IToJWJ{IJltlj;J[3JI 
20 t&Jm# (32) , pJJt&t&EJ= C4) 4XWTPJl;t&tlz:&=~XW[!!]fl CG31) pg#Et!, 

:i½fl(TPJlt&t&:&=~$[1:!]tf CG31) ~sqf3Jlt&~11n.1* C31) 

Jt~1iEttr, 
p}lf&tlz# (3) ~~P¼~: 

f3Jlt&t&#x11:fz[1:!]tf CG32) , JI£$j;J~tlz~11n.~ (31) IToJWJilJitlj;Jf3JI 
25 t&Jm# (32) , 1*T~t&tlz# (3) ITT ~f3StlztlzJ~P&$[1:!]tf (Gll) Ntffl 

l'r~ !X:IBj 0 

30 

2. ~m~~~*1m~~=~Et!,~Et!,~. ~~filttr, ~mm#m~ 
[l!] if! C G 3 2 ) fr R &'. ;r□ M BLJ:. :i$J AT mt& tlz EJ=i& $ [1:!] ti C G 11 ) o 

14 
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3.mm&~~*2m~~=&~~~z. *~filfrf, ~&&Jtmifl 
[1:Dif! C G32) fttf:J3VtD ~&J:::~jcf rBt&t&EJ:®)~[1::f] li C Gil) 0.5~3mm o 

4. mm&~~*1m~~=&~~~z. *~filfrf, m~=~~~ 
5 ~ Z ifre1 ti: 

~tbtt&Jtmf:fr[l::f]1tm~oot{gt~Jttm cT1) , 11~~~rJ11:&t&Jtmifl[1::f]tm 
CG32) , iiftM001:::5tjjlffi!i£U~~it (5) lDrJlt&:r&J=,x,f{fr[l::f]if! CG32) fir] 

jE~pJlt&lfJ=, (32) a 

10 s. 1-~mtxlu~* 1 m~ss=&~rm~z. *~filfrf, Pfi~=11':~rm 

15 

~ ~ kE 'E1 ti: 
Pli t&t&EJ:45C~ [1::f] ti ffl XX 00 g{gg~)R w C T2 ) , 11:ffif.JiiH"- rJI tbtt&EJ= 4~ W [1::f] ti 

CG3 D , iiftMGO J:::jJ\.jj1Jfi!i1i~~ ~it Cs) to Plit&:r&EJ:~$[1::f]f! C G31) firJ 
jE~pJ1$&ijlJ=, (32) c 

6. mm&~~*1m~~=~~~~~. *~filfrf, 
~&&EJ=C2)*fflffl~~~~,•*~~~~ffim~~~~~~f~ 

t&t&EJ:4~$[1:Dif! (Gil) 5it:l'f{Jp81&~intf* (11) o 

20 7. 1-~mtxlLl~* 1 m~s1=~~~m~~. *~1iEfrf, 
Pli&&EJ=C4)*fflffl~~~~,-*W~~~ffim~~~~~~f~ 

t&t&EJ:41l:$[1:Dif! CG31) 5it:l'r'-1Pli:t&~i,1E1z!s: (31) o 

s. mm&~~*1m~~=&~~~~. *~filttf, 
2 5 ~ t& t& £J=45Z: W [!!] ti CG 11 ) jffij:1•* i~ ~, :tJLt~i~~ B,X it YB!~~~~ ~i rB 

:t&~Jt c12) stmmtm?t~~~n:ilirBt&~1JiE1* c11) rm%nx:; ~* 
~ t& t& £J= 45l: it, [!!] ffl C G 11 > iffi. ti ~*iff rB &~ Jt #iD¥4 z ~u t»i H ~ ~ru it 1@ 

ij5t~ fr PB t&~ 1J1t fz!s: C 11 ) 1::, Z J§ t% 1!i 3t-=f :k* rs ~ijl Jt 3Rf4 ~ % m 38 t&~l J=, 
Cl 2 ) ii tE -=f t:Jk PB t&~ Jt 3Rf4 a111 it~ bt rfilfill ID: JA rB t&~ 1Jit 1* O l ) J: iIJ ~ 

30 %nx:; B,XW 
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138 1'& i-& ~45(:@. [!!] ffl CG 11 ) ±ffi. i1 :1=Ei~ :tlHS f&JllJ=, s/R',jGJ- Z wff,Vi i~ _ti}@Jtf4 
ft~S t&~vff. 1zls: C 11) l:::ft-=Ftl, z..J§ t%11i :ft-=f":kjHSt&JllJ=,s!Rf4 !J.% J:J¾ ~S t&Jffi 
J=, Cl 2 ) Ji ft -=F ** ~B ;t&ijl J=, ,#t_ 14 S1 -=F i3!€ Bf.J 1:t rfil s!R 3¥4 N\. ~B :t& * t11E 1* C 11 ) J:: ~IJ 
~%P>t □ 

9. ~ffi~~~*1m~~=~~~~~. Jt~~ttf, 
~mm~~$[1:!]fflcm1)mtt•*m~,m~m~~1:z~~$~ffi~ 

1&m Jt c 3 2 ) esm@ a1Ht ~ ri [2}_ a I±I ~JHlk *1}rr.1-* c 31 ) rm ro J&; Ellt ~ 
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High-power flexible packaged lithium ion battery and processing process thereof 

Abstract 

The invention relates to a high-power flexible packaged lithium ion battery and a processing process thereof. An individual 

batte1y cell comprises a negative plate, a positive plate, a first membrane and a second membrane, wherein the first membrane, 

the negative plate, the second membrane and the positive plate are stacked in sequence; the positive plate is arranged in an 

innermost layer and formed by winding. According to the lithium ion battery, a first positive island region and a second positive 

island region which are not coated with active substances are arranged in a certain distance on the two sides of a positive tab; 

during winding, the second positive island region and the first positive island region are used for correspondingly wrapping a 
negative tab and the rear surface of the negative tab respectively, so that the lithium separation when the positive active 

substances are over against tile negative tab is avoided. According to the preparation method, tile battery is hotly and coldly 

pressed before formation, and excess electrolyte in the battery is squeezed into an airbag, so that the hardness of tile battery is 

improved, the layers of membranes, tile positive plate and the negative plate are in relatively close contact with each other, the 
interface impedance and the internal resistance of the battery are reduced, and the power energy density of the lithium ion 

battery is increased. 
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1. -frp~tl•f*~;t';, Jtt~tlltE+, i~•f*~;t';1'1,J15:ff!i:Iz#, IE ti# ,Jf'l-firUJUPJf'l= 
rrU~Hf ~ Jffiffl - rrUJL ff! ti# , ffl = rrUJL IE ti# s{J JifilVf ai:JJj(, IE ti# fri& pg~, ~tiEffiUi~ ; 

• f* ~ ;t';JJ!;:rf Si, J5JTj£ ['[q iiti# 'Elt~ iititi# ffi, J5Jrj£s{J iititi# ffi sf.JW9 f»W W:Ji ~ iI 
tii§tt~m, J=iJrj£s{JIEtifflJ-, ffis{J-fmiJW::aff IEtiti~,IEti%-Et [R,,fOIEi:&%-±: B [R, 
M~~~fflffl#ffi~~-OOW:~~~fflffl=st!R,~fflffl=~~IR~~fflffl-~~!R;M 
~~IEfflffl~~IEfflffl=±:BIR~rIEfflffl},ffi~~~~~#Qffl~W:~,Mj£~IEfflffl 
- st 15< ;fW IEtiffl = st 15< :5t iU 1v. r IE titiJ+ B1M j.J1 ; ffrj£ ['[q IE tiffl-+- B 15< ;fW IEtiffl -· +- B 
IR~rIEfflffl#ffi~MOOH~~tEIEi:Izffl#ffi~~W; 

J5JTj£~:ff!i:&#1'1ffl:ff!fflffl#W,Mj£~:ff!fflffl#W~W900W:~~:ff!t&mtt~m,Mj£ 
~:ff!fflffl#ffi~W900H~r~~~~~ffl~W:~~:ff!ffli:&J+~:ff!i:&±:BIR 0 

2. tlz ffl tZ;fiJ ~ * 1 J5JTj£ 8½ ~t~. f* ~ ;5, Jtt~ DE fr r, J=ifij£ 81:J IE tlz ffl- st lR fl!EU~ IE tlz 
tiJ+ o-270mm, J=iJrj£sf.JIEtiffl=Et !Rife~ IEt&ffl=±: B 1R o-270mmo 

3. tlz-rhs tX;fiJ ~ >k 1 J=iJr j£ ['[q :¥ir t#E. f4 ~ ;5, Jt t~ DE fr r, J=ifij£ sf.J IE tlz tlz 1+ ;fo ffl ti ti 1+ s"J 
]'Efir)j:1/;J 5-70mm, f!¥:Jir)j:1/;J 0. 1-0. 2mm; 

MJ&s"JIEi'iffl-Et [R;fPIEi'iffl=st !Ri:Ji:t)J:1/;J 13-80mm; 
J5JTj£R"JIEtiJB-±: A !Rm&:1/;J o-22omm, J=iJrj£Rf.JIEtJ11f'l- ±: A !Rm&:1/;J 15-620mm; 
Efrj£s"J IEtiffl=±: B [R;fo fflti±: B lR s"J ]'Efir)J :1/;J 6-75mmu 
4. tlzffl ;tX:fLl ~ * 1 J5Jrj£ sf.J ~tJE • f* ~ ;5, Jtt~ DE tE r, J5Jrj£ sf.J iI ffl ffl# ffi :1/;J ffl fFi;t;r Jffi:, 

M j£ sf.J ih tlz tlz J-, ffi :1/;J iflrl f@i M Et ; 
M~ 01 IE i'lHffi 1+ :1/;J ffl M Et, J=ifi~ 01 ff! ti ti 1+ :1/;J il, i[ll! :1_1M[ll! ililM Et o 
5. tlzfflfX;fLl~* 1 J=iJrj£s{J~t;E ¥ ft~;t';, Jtt~DEtEr, J=iJrj£s{JIE;j:Izffl-Et !R, IEtiffl­

~ BI><, IEt&ffl= Et l><~IEfflffl- ~ B i><W:~~-~*= ~ ® Z=~ffi-~~. ffi-~~ 
Jl¥:Ji:1/;J o. 02-0. 04mm, t-@-~3Z1it~li Lt IEt&ffl-Et lR, IEt&ffi-±: BIR, IEt&ffi = st !R;fP IE 
tffiffi - ~BIR s"J i:nti: o. 5- lmm, t-@-~3Z1iH~nt l::t TftJ£ffi-Et lR, Tf tiffl-±: B lR, Tf tJ£ffl 
=EtlR~IEi:Izffi-±:BIR~*fi*2~m;Mj£~IEt&ffi=±:BIRW:~~~~~=~mz 
=IDi~ti'.dtmtfff, t~mz~Srfff ~,t::1/;J o. 02-0. 04mm, tfim'z!rx:ffi*ft: 1::~IEtffiffi=±: 8 IR* 2-smm, 
t~•~xffi]'Efi l::~IEtffiffi-±: B !R]'Efi]'E 2. 5-6. 5mm; 

J5JTj£ s"J in tffi±: B 1R W:~~~lNJc_l!E~!,(_l!E:R;jJ t-@~~xffi, t-@~~xffi Jl¥:Ji:1/;J o. 055-o. 065mm, 
t~ • Mx ffi sf.J Kli I::~ ff! tli ±: B ~ sf.J Kli K 2-smm, ;-{g • ~x ffi sf.J m Ji l::t ff! tli ±: B ~ s"J m Jim 
1. 5-5. 5mmo 

6. tlzffl;tx.:fLl~* 1 J5Jrj£Rf.J~t~•1t ~;5, Jtt~tiEtEr, J5Jrj£ R1 IEtitiJ+:fP :bHitiJ+ 
)lr JI 10-2omm, )lr JI W:½':½'11iJW:~lHi1+~x, tJ£1+~3ZHe ~ IEtiti#ffi~:ff!tlHi#ffi s"Jj.Jl~ 
1. 5-2. 5mm ; tiJ+~xM Xln::1/;JJ!t~x, B ~x.i.llz ~~x o 

7. -frpr§'JJ}J$~1'1~W~-=f ~¥m, ~1fupg$1'1t5~Y-~:t5UfiJ~* 1-6 {I:-:c9i)=ifij£s"J 
~It.Xi i'6 1+ t±r 'f · 
1E ~JL--9='--Y~ ~ •LJ' a 

s. -frpr§'Jr}J~~'ffi~W~-=f ~itM{]ffiiJ~ tilt:., :!v!½l~oT: 
(1) ~~tifum'@L~~~~1fuJ~r1i~1fUYR1mamZ'.,l;fHiiJffi (90-100) :(2-4) :(1-3) Bf.Jm.Slfc'. 

L~~;j'f:l:)J~, ffiiJJJ½~4~, f~ IEt&i§tHmm ; 
~t )d§: ~ ,!L ~ ~ ~ ~ :tiU, fr1i ~ 1fU r& ~ lHf ti~ WJ, t~ 1JWJ 1fU * Z '.,l;i - T __:. '.,l;i ~W~ ~ ~ 
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(94-97) : co. 5-2) : (1-2) : (1-3) 1¥JJjJi.i£1::l::fflJ=f'::l:)J~, ffiiJfiJU4~t, 1~:BHi1§fHPJ!J!:: 
c2) *~ IE ti 11' tt tm mt tri :m ti 11' tt tm mt St 111J ~ m ft IE ti tiJt m: R"J * rm tri :m ti tiJt m: R"J * 

Im, Jl:"t', iEtitiI+~, iEtiffi-.% lR, iEtiffi-~ E3 lR, iEtiffi=.% lR, iEtiffi=± E3 !R;fP 
~Wffi~~BIR~~m~wmtt~~;~WW~~~~W~BIR~~m~wmtt~~; 

MJ£s"J iEtii§tt~mts"J~Sm !17'1 160-21og/m2
, 

M~ 01 :mtffif§tHPJmt 01~mm lt7'1 60-1oog/m2 
: 

~ J§ , t2.1~ T, $l lli tn ?J'- t;JJ, i:ij iE ti ti J=!= ~tn if! ti tJiz J=!= ~W ~ 11Hi J=!= §JZ s"J ti J=!=, ~ :t1';· W 
~~fflWI+~i¥JWI+fflr~~~~-~r~~,ffliEWJt~if!WJt: 

(3) wffi-fifrj)ll, :mt:&Jt ,ffi=rrri HJL iEi:&J, B1i@Uf~JJJ", iEt:&Jt ft~ l7'J ~, i:ijj;~J (2) 
~fflif!WJt~iEWJt~ffi-~~~ffl-~~illfi~m,iEWWJtffi~if!WWJtffim~wtt 
lf t:&I+ s"J-00 lJLtn5l:i: ~flM~ ~ : 

Fir:::~-£- 'I kk lt<"i R-<+ +n kk ~ 1n=, R-<+ -'h Jex rFi ¥"' lt<"i R-'+ Nx 7 '";,< lt<"i R-<+ R,j,-J .l;z; ,'d>-~ Jex rFi '";,< lt<"i R-<+ Rh;cf i'.zc; ,'d:,. 
T/ I ~ ~ ~ 31% - Pl'i'J n:'R /l'H 31% - IJl'fJ n:'R /') ;:,I'<. V'J "* IJl'fJ n:'R , 11<. LJ "* 1ll'i'J n:'R , ~ff(J PL {JJ' ~ ;:,I'<. V'J "* IJl'fJ n:'R , ~ff(J bL {JJ' 

••~m~ffl,.ffiM~m~••pgm~ffl,•ffiMz..,m~a•z..,m~ffl~•pgm-•z.., 
m-•pgm-~M~m~1¥J~!ll,~~~*m~~•~~~; 

~~, i:ijitYrJ3'1'-_t;£~tJE•1*~~~ti:ffltlc, 1fffl gig~JtJffi[f!]5E, 1ijiiJ~~ffll.~ { ~ 

(4) i:ij~#l (J) 1~iUR"J~tl•1*~~~~ i)-ffll. ~r ~~t2.#~,~~1~~ ,1±1i, 1%Ht 
ff, 1tnx;, ep1~ : 

MJ£01mllilP1ttto1~~-tmT = 

m Et : 00 Et jJ 1-6kgf/ cm2
, & 1~ Et~~ :i: 2-16 R, m Et 1.ill. lt 60-80 °C, m Et a1 i'B] 

20-180S: 
it ff : 00 Et jJ 1-6kgf/ cm2

, & 1~ ff~~ .ii 2-16 R, it ff 1.ill. J:t 25-30 °C, it ff fl1 i'B] 
20-180Sa 

9. tlH@tV¥Ll~.s1t s M J£s"J ~rJJ$tX1'1%HI ~r ~iiliB"lffiiJ,i. :1J1!, Jttftil:ftr, W#l (2) 
"FiEWWJtffii¥11f-OO~if!WWJtffii¥11f-OO~mmtt~m:tJ§,iEWffl-.%1R,iEWffi-~B 
IR,iEWffi=.%1R~iEWffi-~a!R~~-M~=~mz..,=~ffi~~ffi,ffi~~ffiW!:t7'J 
o. 02-0. 04mm, ttd'iH5<:ffi ~It 1::1::iEtiffi-.% lR, iEtiffi-~ 8 IR, iEtiffi= .% !R;fP iEtiffi -
~ E3 ~ B"J]'E):t]'E O. 5-lmm, gig~Mxffi*lt 1::1::iEtJiffi · lRJ ~, iEtJiffi ·~ E3 ~, iEtJiffi ~. ,% ~ 
~iEtlizffi-~BIRi¥1*1t*2~mm:iEtlizffi=~a!R~~•m*=~mz..,=~ffi~~ffi, 
g~~Hxffi P,:ffl'.7'1 o. 02-0. 04mm, g~~Hxffi*l!t 1::1::iEtifB=~ a lR * 2-smm, gig~Hxffimffl'.1::1:: 
iEtlkffi=~ a !R]'EJ:t]'E 2. 5-6. 5mm: 

~ tlk ~ Fl lR fi1i ~~ ~ r!5t_1lfl~ _ill(~ jJ gig~ Hx ffi, gig~Hx ffi P,: 1t 7'1 o. os s-o. 06 fimm, gig~ Hx ffi 
61*!11::1:::v-Ltlk~ a lR B1*f1* 2-smm, tfi~Hxffis1m!11::1:::v-Ltliz~ a 1Rs1mI1m 1. 5-5. 5mmo 

10. t~ffltY.~rJ~* s Pfi~ 011*JriJ:¥.tX1'1%Hi ~r ~1mo1ffi1J~ 1J1t, Jtt~1iF.ftr, ~#~ 
(4) "t' Jtfi3£B<J ~m~tlfflfrUJ~i'i»Hf Z..,tfff@~ ,i'ii~=Z..,@~tni'ii~ ~~Z..,~@~B11~~1:t¥, ~m~m 
7'1/,Mt~mz•, :3f~1JD 1, 2- ~ffizliZ..,tfffW~fJ::7'Ji~1JDifLl,ttfili.WJ:f'R 4. Og/Ah±O. lg tta 
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:JJ#:tYiii 
[0001 J *'jj_ ~ ~rff /ttJ-=t-~1fuiffi:l?j, ~ &-frpff /ttJ-=f ~1fuEzJt i~1i:I6, jtJt~ &-frp 
~~$~~*ff/ttJ-=f~~EzJt~~I~. 

=lt.§e!.-1:±---.l'­
~ .,r-,1.X./1'-

[0002] AJ 1~ JE r!Jj:m xt+ A~~:@ i}DJ $X ~ *ffl!. /tti-=f ~ ¥fil R"J ~ *, tE? :m:JQ ffi~ :tiJ=t ffi W f!t 
~MN~m~mttm~~J=ttf:N*~~ 0 ffiM*ffl~~I~~~hffittJ-=f~~*W,~J=t 
i1 tf: ~AA 't.f= i1f¥ ~ * ::f ,~, ~ B"J JlUJJl, ~ ¥'xf= rrb ::f ~ $ J: :fr, JL~ffl tf::tiJ=t B"J ~ ~ pg rll::k, 
::f,;f!J r~ jJ Et!1m B"J::k Et!t'ftJEnJu~, ?llPlHi~ Jtr}J$tg~l[W &B"J~r§'J. 
[ooo3J tE ~ 00 ~:frJXmA CN203119046U ~ ~ JrJ-fr/ti4t lErlHlV+ :i: r lE ;t,&J=, ~ i'sJ o"J:t,& J=, 
~~,*~MffittJ-=f~~pgffi,ff~ffittJ-=f~~ffi*tt~~,-~tt~~~~.@~~~ 
~~~N#*ffl~~:i:r~~~~~~~~~~pgrJl~~~*::f~~.~~OO~~X~ 

CN202905842U ~t~fU-fr/1 IE~:r_&E!=j:)JW~tE~&J=, ~ rs1 B"J:tiJ=t~:t8, *m-~p~f~ ~iili pg 
ffi,mr§'J~~ft~~~$~~ffl~~.~~~~#~~,~WJ=tW~h~-~ffiittJ~Ez~ 
~~w~m:i:&ffi~~-~ffiittJ,$&~~:i:-~~~•mtttt~~2~mttg,fi~pg 
m#"~g"*•~~~~~~~IE~IE~~g,~~~~J=thl~*~~~~tEJE~€f='t. 
:tfrfflJJZ~ ITTJ5 I 'jj_s{] ~'.?Um~:JQIJJZ~, p~f[ ~¥fu~iidi. ~.tit,~ £,~tE.tltffrE'.W:E'. ~.% 
g, *tR:r'ED ~1fus"J~if:-ri. 
[0004 J ~~*ff~ { ~ 1fu 61 IE~ t&:tf J=t, 1)1% Mjr)J A1 $ fL~MjJ=, ~:rtg, Ji~ - ~ B~ ~».ii tg~ 
jJ,tt~~~:i'.-~~~~~~~rnr=~•~'jj_~m~mz~~*/tti,~~~m~~J=t~ 
fop::f 1ij$ ~w, 111~3'7-ffi~ltmJIJJ□, 1t.)J)G~ 3'7-ffi &@::fj:)j,$:J, ::f;tU +~:tR* TIIT % m¥3£W ITT [f!J 1* 
Et!t~JJ1B'l1-mrnj csEr ~j >, v□z 1tnx;ttf¥~:&1-:.r~&@, IJ!!JJ!JJ□ mu~-::f:f!J&@s1:&1±., 3 
1tm Et!&~u 3. 95V ~, ft!:ti*mf SEI ffiiElrUz~B"J:t-fu~ ~f='t.tJrffIJJZ~, -~oo ~AAz:}JjJ ~¥fil 
**~if: ~i.1!, JIJJD ~¥1B pg pli ;:jj-~ffi EET~~*~ /ttJ-=f ~¥1B5rnAJf;J M~~B"Jffl~Hl, 
~,L',;tE 3. 9-4. lV 01%~~i§ / ilXJ}t'@ittJ-=f~~*IJJZ1~J!~.,fil, ~~tE1tfi\G~3R€tEi~~J+. 
m~pg~~~mfim~Am%,ff~~~pg$@jJ,ffi~~~~%~~.rnmu~~m~& 
P~1~¥U 3. 95V *•%1tm~tfr~IJJZ~, ::f:fLlr~1mm~Ji•%~k~. ~.tit, AJp~f~AW~~ 
~E*i}JjJW /tti-=f ~jfilpg ~Ji, ~~Jt~$fg~~w Ji, 2Y:i'f ~Z~%IJJZ~, ~ ~\~tE$X~*w 
1~-=t- ~1m11m ~u, mi1-k7JS:tit ~1mpg1"fflJz-½mzrs1tx::1/;J31:tis11tm£1!~1ijJ!:1/;J~'&; 0 

£H)ipg~ 
[0005] * ';/j_ ~ tt xt J::iiIJJZ ~iz* er 1¥tE ITT ffrJHs ;f P ::f Ji' ~1~ frp r%'i ~ $ tg~_;_ w N~ E* 
W /tti-=f ~1fu&JtffiU@I~. 
[0006] **iR ~ : 
[0001J ~ g ::zls:'jj_ ~MJ&~ gAJ:z!s:i~±],lt0j,o**' £t~tE Ft!~~t.#E3'E~FP, IE:ti:tiJ=tw J: 
IE~ft!WW~W*mIE&ffi,&~~~IE~mtt~~ITT2~fflttg 0 

4 
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[ooosJ ~,$~ ::zls:Jt ~MJ&~;fff~1J :zls:1Jf±],lt0j,P#iH-, £1~ .% IR~2 a IR:lnill!£t, ep ~~tt 
4mJ§tlPtJJtffiR11[{ii3'f-9!:o 
c 0009 J * 1z: ~ 61 tt1~ ::ryJ~ ~Pr = 

[ oo 1 o J - frp ~t;e ~ ft fg ;t::, i~ ~ ft fg ;t:: 'EJJ~ :ft! ti J, , iE tJJ, , ~ - fij Jffi:;f P ~ = fij Jffi: fH!i: !f?, 

%-rrUJ,:fhtiJ-\ ,%=r1UJ,iE:rlJ-\6"JJl~ff1i:JJJ", iEtlJ-\tE~r7'J~, ~t;effiH~; 
[ oo 11 J ~ ft fg ,E,: Ji HITT, M :l£ a~ iE tR Jt 'EL t15 iE tlH& Jt ffi, m J£ 01 iE tR t& Jt ffi 01 M f~~ W: :i: 
~ iEtli~-tHm mt, Wr:l£61 iEtltJJtffi6"J-f~rj l&:i:~ iEtltJJcl=, iEtlffi- .% [R;fn iEtJffi-2 
a 15<, JiJr:ii61iEtltlJtw61 :jj-f~rJW::i:~iEtlffi=.% 15<, iEtlffi=2f' a 15<:fPiEtlffi - 2f' a 
!R;m~~IEmm~~IEmm=~a!R~~IEmmJtm~~~~:i:~Hffl~W::i:,M~~ 
iEt&ffi-.%1R~iEt&ffi~.%1R%~~~iEt&t&4~M:ln;J3/T:ii~iEt&ffi-2a!R~iEfilffi 
-~a!R~~iEt&t&Jtffi~MOOHW::i:ttiEt&t&Jtffi~~W; 
[ oo 1 2J Jifi :ii l't'-J ffl ti Jt 'EL f15 ffl ti ti Jt ffi, J5Jr :ii l't'-J ffl tit& Jt ffi l't'-J M f~rJ W: :i: ~ ffl i'& ~~ tt 4m J§t, 

M:ii~fflt&t&Jtffi~MOOH~T~~~~9!:fflm~~~fflt&t&4~fflt&~BIR 0 

[0013J +~lli 4,:;t ~, 1t;lzt; 61, m:ii61 IE+Jm-.% IRNe ~ iEtltf4 o-27omm, M:ii i't~ iEtlm 
=.%~Me~iEtfffi=~ a~ o-270mmo 

[0014J :rRffi:zls:Jt ~, 1t;lzt; 61, JiJr3&61 iEtf tJJ+;fP ffltltlJ+ 61 i:J:l:HJ 1J 5-7omm, J¥!:it1J 1J 
0. 1-0. 2mmo 

[0015J :r~ffl:zls:Jt ~, 1t;lzt;6"J, M:ii61 iE:rl%-.% !R,fP iE:ri%= .% lR ~JJ[J:1) 1J 13-80mmu 

[0016J :r~ffl :zls:Jt ~, 1t;lzt; 01, m:iio111:Jfffi-~ o lR ~J:i1J o-22omm, M:iio111:Jlffi -. ~ 
a IR~!:iJ~ 15-620mmo 

[ oo 1 7 J :r~ ffl :z1s: 1t ~ , 1t;lzt; 61 , m it 61 iE tlffi = ¥ a 15< tw ffl ti¥ a 15< 61 'it !:i t1) 1J 6-7 5mm" 

coo 1 s J :r~ ffl :zls: 1t ~ , 1t;lzt; 61 , Yr :ii 61 IE ti ti Jt ffi 1J m ;g ;t;;f J§t , Yr :ii 61 ffl ti ti Jt ffi 1J 'fflu ;g M 

mt" 
[ oo 1 9 J :r~ ffl :zls: 1t ~ , ft;lzt; 61 , JiJr ~ 61 iE tlH& ~ 1J ti§ ;t;;r mt, M ~ 61 ffl t:JH:& ~ 1J iJ~L tflu ~ tflu tJt 
ilMmta 
[0020] :r~ffl *1t ~, ft)!; 61, JiJr:ii61 iEt:&ffi- .% lR, iEt:&ffi -~ a IR, iEt:&ffi = .% !RlP iE 
tlffi - ~ 8 lR W::i:~~xt*= E¥ m z:.=JN~ffdifl~ffi, ffit!d~ffi J11ft1J o. 02-0. 04mm, ffirf 
~m~!:i~iEWffi ~~-iEWffi ~B~,iEWffi~~~~iEWffi-~a~~~rl.~ 
o. 5-lmm, t{g~flxffi-tf:!:il:tiEtfm-.1&J1R,iEtfm-2 B IR,iEtlm=.1&JIR;fPIEtfm- 2 B 
lR 61-tf:m'.-tf: 2-smm ;?Jr:ii61 IEtl1B=~ a lR W::i:~~xt*= Ef:l ~ Z:,=JN~~e~flxffi, t{g~§x 
ffi µ,:J:i1J o. 02-0. 04mm, t{g~flxffi-tf:!:i l::l::iEtlffi=2 a lR -tf: 2-smm, t{g~flxffi i:!:i l::l::iEtlffi 
=~ A !Ri:!:ii: 2. fi-6. fimmo 

[0021 J :r~ffl :zls:Jt ~, 1t;lzt;~, 1XtEiEtf%-.% IR1*1ff ~ffz:1L iEtf%-2 a IR1*1ff ~ffz: 
:i:,~t&ffi=.%1R~1ff~~:i:~~t&ffi-~ □ IR~1ff~~:i:W::i:~m*=E¥mz:.=~ffi~ 
flxffi, t{g~§xffim~tt~1ff~Mf~rJ 2-smmo 

coo22J :r~m * 1t ~, 1t3zg 61, m:ii 61 :ffL ti¥ a ix: W::i: 1:rJr€IDtlifl!i:liJc:n t{g~flxffi, t{g~§x 
ffi µ,:J:i1J o. 055-o. 065mm, ~iltlflxffi 61~!:i 1::1:: ffltl~ a IR61~!:i~ 2-smm, ~iltlflxffi61-tf:!:i 
1::1:: ffl ti~ a lR 61-tf:!:i-tf: 1. 5-5. 5mmo 

[0023] :r~ffl:zls:Jt ~, 1t;lzt;61, m ~61 iEt:&t;&4;fP fflt:&t:&43J[,J!: 10-2omm, 3J[,J!:W%%11rJ i£t 
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:i'.1HJVHx, *JVHxNe ~ IE flH& J=, w ~ :BHJH&J=, w B"J ili ~ 1. 5-2. 5mm ; *JVHx*f Et 1v 1Ux, 
r-1R1'pl-;_gjgR1' 
nJj)(!i-)(..,,.,Jj)(o 

[0024] f~ffl *Ji:~' Pfi;£ B"J IE~~t·t14iam:fO :BHlz itt!Am )}Jj:j:1] A* ®f t.glt·~1~$Jt' 1}[Jzg B"J' 
MJ£~~~mtt~~1v~~w,~~m~~~m~Mmffm*~~~~~fl,MJ£~~~ 
mtt~Et1vA@~~,~~m~~~m~Mfflffm*~~~~~fl 0 

coo25J t~ffl :zls:tz: ~, -f~ 1*J riJ $tKe1*'@ ~-=t- ~1m, ~im pq 'fffl1'1:ti ~:'1>-1' r :r£~t~• 
1t~~, ]! 1ftjzgB"J, ~tJt ¥1t~~B"11'~1v 21', #ItHJlJJx~~~ ~imo ~tJt ¥1t~~PTfl 
IE~ fbuz~ 1f m ~ ~ -=t-~ 1m o 
coo26J t~ffl:zls:tz:~, -f~~r;JJ$~1'1*tt~-=t-~1ms"JmU¼ 1f1!;, W#J-tior = 

[0027] (1) i1Hi ® tJ.' * ~ ~ ~ 1W (SP)' fi1i ~ rr:u ~ 1Jila ~ Z, '.i:i (PVDF) m JfR (90-100) : 
(2-4) : (1-3) s"JEt.S.~l:t~;Jtt1J~, iUJJxl4#l, 1~ IEt:&it't':HmEt ; 
coo28J i:ij'. A@:;s ~,~~ s, ~rr:u csP) ,fi1it6rr:Uf~ Ef:1:~iHfii~WJ ccMc) ,t~ffi/Jrr:u*z.1:m -T 
-.1:-mifJx csBR) ~JIB (94-97) = co. 5-2> = c1-2) = o-3) s"JEt1itWcttmttt1J~, iMJJxl4#t, 1~ 
:BHlz 1§ tMm Ei ; 
[ 00 29] ( 2) i:ij'. IE T,}i 1§ tttm Et ;fO ftt tli )§ tttm Et 'j} ½U ~ qi ft IE tlHli h * B"J * 00 ;fO ftt tli tli h 
wB"J:zzifil, :!t"t', IEt&flzlt!lt, IEtlz~-.% IR, IEt.&~-~ BIR, IEt.&~=.% IR, IEt.&~=~ 
AIR~IE~m-±AIR~~-IE~mtt~~;~~~~~~~~~AIR~~-~~mtt~ 
m; 
coo30J MJ£01 iEt.&f§tHiaJl 01~il~Ui1v rno-21og/m2

, 

[0031 J MJ£s"Jfttt.&mtHmEts"J~ilffi' ti.J-J 60-1oog/m2 
; 

[ 0032] ~ J5 , tZ>'.i:~ .=t, $l lli ;fW :n'-tJJ , i# IE t.& t& ~ ~;fW ftt flz flz ~ ~ W ~wt.&~ Jtx: B"J flz ~, ~ 
~W~~w~~~~~~ffl~~~~*W~-=f~~,fflIE~J=,~ftt~J=,; 
[0033] (3) tii~ -fi~ ~i, ftt t.&J=,, ~=fi~~j, Tf t&J=, B"JJl(mff*JJ!z, Tf t.&J=, ft}1j[ pq Fzf, i:ij'.W #l 
(2) ~U:f~ ftt t:&J=, ;fo IE t:&J=, ~ ~-firUJUo ~ = PrUl ltt 1T Jrt t]t, IE flHlz J=, w ;fo ftt t:& t:&J=, ·m: ti'~~ 
w~~m~~-®fflL~~~~~~~; 

[0034 J MJ£ 61 ~ - firHl ;fo ~ = fif¥J ~l 1v ~ pg '.i:m fif¥J ~l, ~~ Z.'.i:m PF¥! ~l, 1%B 1st~ m~ pg '.i:m PF¥! ~l, ~ 
1Jilai1:Z.'.i:m (PVDF) ~qi~pg'.l:mfi~U~!'.!¼~pg'.l;m - ~ Z.'.i:m - ~pg'.l;i- filM mtllJJx~,jfirUj, ~tJE3'E 
~1ij~tJt•f;;jug~ ; 
[0035] ~~' i:ij'.~YMT LJf~tJt•1*~~W~#J&c, 1tffltig~~xw[ifil5E, f~fU~*W~ 
-=f~~; 
[oo36J (4) i:ij'.W&l (3) f~fiJB"J~tJt•1*~~E1X~*W~-=f~~~#*,Jt±'.i:~~,1iifJL 
11-Ht lli, 1tJJx, ep f;} ; 
coo31J MJ£s"Jm£E.:fo1tllis"J~~-tior = 

[0038] mffi : ffi ffijJ 1-6kgf/cm2
, mlxff Z~.£ 2-16 R, mff.¥mUi 60-80 °C, mffi S1 i'sJ 

20-180S: 

[0039] 14-lli :ffiffijJ l-6kgf/cm2
, &lJClli,E,~~.S. 2-16 ,R,1tlli¥ml.fi. 25-30°C,1tlli~i'sJ 

20-180So 
[0040J t~ffl:zls:tz: ~Jj, 11tjzgB"J, tl5-1½l (2) "P J5Jr;r£s"J Tft.&1t'f'HiamB"J~'IIW &7'7 1so-185g/m2

, 

M J£ 61 ftt t:& 1§ tHm m 61 ¥J ii W tt.1v 6 5-7 o g/ m2 
o 
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[ 0041] itHi * /R ~ ' tt jzg 61 ' ti;; it ( 2) "t' IE tlHJk h ffi 61 * arr ;f P fft tJHJk h ffi 61*arr~1115 
tHmJfflFn, IEtJk:ffi-$, [2L IEtJk:ffi-2 A [2L IEtlk:ffi=.% !RlPIEtlk#l- 2 A IRfr1iOO~~xt~= 
Ef:I ~ z.., = ~~ t{g ~§x ffi, t~~ijx ffi µ,: ft: A o. 02-0. 04mm, t{g ~ijx ffi ]'E ft: l:t IE tlkffi - $,IR, IE tlk 
~-2 B IR,iEtlk~=t-tlR:fPiEtlk~~2B IR6/,J~ft:~ o. 5-lmm, t{g~ijxffi*lt:bi~iEtJk~­
$, !R, IEtlk%-~ a !R, IEtlk%=.% !R,,fPIEtlk% - ~ a IR61*~* 2-smm ;IEtlk%=~ a lR 
fr1im~~xt~= Ef:l~Z..,=~~t{g~ijxffi, t{g~!fitffi~lt:A o. 02-0. 04mm, t{g~ijxffi*lt:b~IEtRffi 
=2 a lR * 2-smm, ~iltJijxffimtt: b~IEtlizffi=2 a !Rmtt:m 2. 5-6. 5mm ; 

[0042] fft tR 2f' 8 15< fr1i m~ YR IB\: _l!E ij~ _l!E :R: jJ gig ~td1::dtt, g~ ~B1X: W µ,: ft: A 0. 055-0. 065mm, 

t~~ijxw6/,J*ft: ltfflti2 a IR61*lt:* 2-smm, t{g~§xw61]'Eft: ltffl ti2 a lR 61]'Eft:]'E 
1. 5-5. 5mmo 

coo43J ttzffl */R ~, ttJ!; 61, t1;;1t (3) "P ~& M"i"~tJE• 1* ~z*mc* mew* 611J .r\'.:~ 
iffirl~FrEzW-!t o ~tJES1, IEtJizJ=,tE~ pq g, ~IEtJizJ=, r&m, ~tJEt6JRJ§, l}tE~Z8'-J~>'~g 
A IEtlktJkJ=,ffi J:61ffi - 2 a lR o 

[oo44J +tzlli4':tz ~, ~t~i&A ,¥1Jl~1t ffl ~t~i&, fftjz\;;61, tl;;#J (1) "t' MJ£61 ~t~i&ffi:nLl 
)'J~~Z..,t-m~~ (EC) -~~=LJ~~ (DEC) jfP~~Ef:1£l,£~~ (EMC) 6<J¥FB~1*ffi, ~m~M)'J/\i: 
,Ji~~ff (LiPF6), :ffi~;bp 1, 2- ~~_l!EZ..,~ifi~~ (VC) 1f Ai~UPJfLl, ai&~t~!ffi 4. 0g/Ah±0. lg 

fro 
[0045] £ fft;zg61, 1tfflGJ§~~tt=1Jc!,J~,,fp7J\.~tl;;!1tu 
coo46J :zls:tz ~ o<J l*J:IJJ/4<.tX1'1~ti ~-=t- ~1m pq fffl1'1:r~~&-1'-~t~•1:i ~z, ,;;~t~• 1* 
~Z~*~~~~IEtliztliz~Wffttliztliz~,Q~~tEIEtliztlizJ=,ffiWffltliztlizJ=,ffi~"P~~~, 
~~MJ£IEtliztliz~ffi~K#IEtlizffi-$,i><~IEtlizffi=.%1><,~~~«Wfil~~W~~~~ 
'ttH£ Tlf ~j ~ifi~ ~iili pq ~JL 191~Jt:1z:i:·li o 

[0041J :zls:tz ~Jj 61lr@Jf;lt~PT : 
[0048] L ;zjs: tz ~ 61 W ~ -=f ~¥in pq $1'1 t5 ~&-1'-1tf~l'ji 1* ~z, ,;;,¥tt~l'ji 1* ~ Zf~* ~lj 

~~lfIEffltliz~.~"t'MJ£$~~Ztlizttffl~~tliz~iffirlfflF~Wm~1J.r\'.:WmA-~~ 
M~~~Z, ~ifupq~JH~, :r;iJ$f:rE~Wlt:Fro o 

coo49 J 2, * /R RJ§ 8~ w ~ -=t-~ 1mtE IE t1iz tlk~ rl31m~ - JEJi!fi ~ ~ ~K-~x~1115 tum Jffl 8'-J 
IEWffi ~~~IEWffi~~~.~~~IEWffi~~~~IEWffi ~~*mm@:ff1'1fifflW 
tliz~~ffttliztliz~~~arr,.~IEtlizmtt~MIEmfftt1iztliz~@~~~ff 0 

[0050] 3,:zls:tz ~ 61 ~:r;b$$j.:{i1~~~-=f ~1fil6/,JfM~ 1Jrt"t'' iffirltE1tMlWXt~rihillhm 
14' EL ~~ ~ 1fil pq $ * 61 Et! m~ 1& :tff A CC~, m ~ ~ rm ®!ft:, 1!,;; ~ ~!% ijJL IE tJiz J=, ;f P ffl tJiz J=, * mi 
£~W, ~rihJHfil~JHnJ~i~, ~ ~~1~ ~rm pq rn, m~W~-=f ~rihR/,JJ}J$f'f~~W lt:o 
[0051 J 4, EB r :zls: tz ~ J=ifr;£ 61 IEtJiztJiz4,,f P il--l tlktJiz4* £1j {11 r IEtJiztJizJ-, ffi ,,f P il--l tJiztJizJ-, ffi 61 
"t'~~K,~~tliz~J=,ffi~K~1'-~K~~~$,!R,~@tE~filtX1'1~W~-=f~~~~~ 
7:ita~£EtflJ:, ~5£§~~~j~1~ ~rm pq rn, ~~1tt ~rmn!x. ~s-t~~m:1:, Y..f'f~ei'B' ~rm 611ir$tt 
i'fE, ~PT~-~~rmt1rmu~~m~~1z4:'ftL 

~1100tR.H~ 
[ 0052J 1!1 1 A :zJs: tz ~ ~ J1fE: 13~ 1 1t tl 1'ji 1* Et! Z IE ti J=, * H at 61 l'f~ 00 ~ 5ffi': 1!1 o 
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[0053J I[] 2 7b:zls:it~W:t~1§Ll 1 ~tJEJ'fl1*FhZ:BHiJ=, JJ:Ha~ 6"J~UUIT~~I[] o 
~~] 1[]37b:zls:it~~~m2~if~~~~z~~~~~~~l[jo 
[0055] I[] 4 A ;zjs:Ji: ~ ~~1§Ll 5 ;fPxJ 1::1:: 1§Ll 1-2 ftH'i::f~iU 61 ~tm 61 3C JJ~ Et! ~t~ u 

coo56J Jt"P, 11- iEtitiJ=,w, 12- iEtii§tHZDJffi:, 13- iEtitiJ+, 14- iEti~~ ti; IR, 15- iE 
ti%~~BIR,16-iEti%=stlR,17-iEti%=~BIR,18-iEti%~~BIR; 
coo51J 21- ff! tffitffi J=, w, 22- ff! tffif§tHm J3l, 23- ff!tffitffil+, 24- ff!tffi~ o lR : 
[oo58J 31- ¥ 1:$:Et!Z, 32- ~t1t!~x%, 33- ~'2l'W~~ Et!ZiEti:J,=, 34- ~'2l'W ~~ Et!Zffl 
tiJ+, 35- ti:i:+n,x:, 36- ~~kL 

~~~ ~1!r11rt: 
[ 0059 J 7b T £ it t-t!rEJ. ~~*it ~ , r 00 J=l=LJ:l 1* ~ 1fLl * W ¥al iJl ~ * it ~ 61 nt i( :1J ~ , {Q ~ * 
itR]:Jf:,f JiD~~TJl:to 
[0060] ~Jlffi1§Ll "P iEtii§'t'HZDJ3l 12 7b'flffitfi :~ rt!JfU SP :fr'!~JfU PVDF ~~ 95: 3 :2 61Wc 
1::1::11E'2l't1-J~ 6"1:Jtf4, ff!t&1it:Hmm 22 7b Am::&~ = ~ Et!1fU sp = fr'i~1fu cMc Jgi.~fii11fU sBR +~im 
95. 4 :1 :1. 6 :2 61Wcl::l::1Feift)J~61#Jtf4,~tJEJ'flf*Et!Z~£/J 5Aho 
[0061] Fflifl~1f6"JfcFJfUJJPf~Z,t-m@:~ (EC) ,pf~=Z,@:~ (DEC) ;fPpf~Ej3£Z,£@:~ (EMC) 61 
1iirf*~,Et!~~Jffi:7b1\ieu~ffitfi (LiPT\), #i~:1JD 1,2-~fffit_illU~jt-m]ll[~ (VC) 1t7bi~:1JDJfUo 
[0062] ~l1fil1§Ll L ~tJEJ'fl1*Et!Z 
coo63J ~frr ~t~ • 1* Et! z, i~ • 1* Et! z~ :t~ff! tiJ=,, _11::JiJ=,, % ~ PrU~:f P % = pj ~j * ~ ~ 
% ~ pf% ~JL ff! ti}, '%=pf% ~JL iE ti}, 61 jl~ff ~JJ~' iE ti}, ft}& f7'J ~ ' ~tJEftH~ ; 
[0064] •1* Et!,E,~JJ:H~' fifr;i£61iEtift~t15iEtitiJtw 11, fifr;i£61iEiYiziYizJtw 11 61Mfm1J 
t1-J~lf IEti1~tHmJ3l 12, m;r£6"JIEtitiJ=,w 11 61~1mu &:i:lf IEtitkEI= 13, IE ti%~ Et lR 14 
;fP TFti%~~ B lR 15, Nf;i£61 TFtitiJ=,flt 11 61 :jj~fmu~ ;'.lf TFti~=.% lR 16, TFti~=~ 
B lR 17 ;fPIEt:&% ~ ~ B lR 18 :J=ifrJ£61iEt:&t:&1+ 13 ;fPIEt:&%=~ B lR 17 {iz:r iEt:&t:&J=,,~ 
11 61"Pi'sJ{iz::a# litBxt~:a,J5Jr;i£61iEtffi~~$JjR 14 ;fPIEti%___:.$JjR 16 %§iJ1iz:riEtiti 
1+ 13 61MJll :J=ifr;i£61iEt:&%~~ B lR 15 ;fP iEt:&% ~ ~ B lR 18 {iz:r iEt:&t:&J=,w 11 61Mfmu 
li ~:i:tEIEtitiJ=,w 11 i'r''lfliffi'l'ffl : 
[0065] Nf;i£61 ffl tJ£J=,~ti5ffl tJH&J=,w 21, AA;£ 61 ffltJ£tJ£J=, * 21 61 l:!931mUt)J~ ~:B'.lf ffl tJ£ 
1§ tMm J3l 2 2 , ?fr 3& 61 ff! ti ti J=, w 21 61 M fmHi {iz: T "P i'sJ {iz: :i: !lt 1§ xt ~ :i: lf ff! ;t& ;t& 1+ 2 3 ;f P ffl 
ti~ B lR 240 

[oo66J :zls:~l1fil1§Ll "P, FJr;l£6"JiEtJ£%~st lR 14 ~ IEtitiJ+ 13 B"J~e~ 7b 32mm, Ffr;r£61 IE ti% 
=t1JIR 16 ~iEt&~=~AIR 17 R1~e~7b 32mm: 
[0061] Nf;l£6"JiEtiti~ 13 -fP:tHiti~ 23 6"J~JJ[J:1-J7b 15mm, J:ry:JJ[J:>J7b o. 2mm: 
[0068] MJ£011Etffi%~st1R 14 ;fPiEtffi%=stlR 16 ~Ji:t517b 35mm: 
[oo69J M;r£6"JiEti%~~BIR 15 'M!Ji.Jv 58mm,J=ifr;l£6"JiEtJ£%~~BIR 18 'M!Ji.Jv 1somm: 
[0010J M;r£61iEti%=¥ B 15< 17 ;fW'ff!ti¥ B 15< 24 61'1tltt5J7b 24mm: 
[ 00 71 ] ffl ;)£ 61 iE ti ti h W 11 A ti§ rg ;f,;f M , ffl ;)£ 61 ff! ti ti h W 21 A 'fjlrJ rg ;f,;f M ; 
[0072] Nf;l£61TFtiti1+ 13 :1/;JtB;f;;f mt,M;l£61'1TTtiti1+ 23 :1/;JtllrJt&1JU;f mt: 
coo13J m J£61IEt:&%~ Et lR 14 ri;;ff5~1iz::i:, IEt:&%~~ BIR 15 ri;;ff5~1iz::i:, IEt:&%=.% 
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lR 16 ~~~,ffz::alPIEti% ~ 2 E3 lR 18 ~~~1fz::aix:a1H'r2xt*= Ef:l~Z,=@~ (PET) t{g~ 
~xffi, t{g~Jr1ffiJJ&:3/;J o. 02mm, t~~~xffi~Mt:~~~lfpijf~~ 5mm, t{g~~x~m&b~IEti5J';~.1&J 
lR 14,IEti%~2a!R 15,IEt&%=.%1R 16 ;fPIEti%~2a!R 18 61]'i'.N]'E 1mm ;IEti%= 
2 a lR 17 ix:a1fJl/'2xt*= Ef:l~L=@~t{g~~xffi, t{g~~x~ JJlt:3/;J o. 02-0. 04mm, t{g~~xw 
-1:f:Hr blIEti%=2 E3 lR 17 -1:f: 6mm, t{g~Bxffi]'EHl blIEti%=2 E3 lR 17 ]'EH[]'E 2. 5mm; 
coo14J M ~ 01 ff! ti~ o lR 24 ix :a#~ M \ff. EJi \ff. !ii JJ t{g ~!r1 ffi, t{g ~~x ffi ~lt :3/;J 
o. 055mm, ~~t1Jxffi61-tf:lt btfflti2 E3 lR 24 61-1:f:lttf: 6mm, ~ilt1Jxffi61]'Elt blfflt&2 E3 lR 24 
'hq'µR'+q>µ S'J _%/x _% 1. 5mm ; 
[0015J MJ£61IEt1H:&1+ 13 ;fPfflt:&t:&J+ 23 j[,aili 2omm,j[,a$?t?t~iJ-tx:i:t:&J+~xo t:&J+ 
~~~IEmm#ffill~fflt&t&#ffi2l~ili~2mm;mJ+~ttJ0.~~~; 
[0016] IEt:LH:llz#ffi 11 J:IEt:llzm't'HZJJEt 121ffi1i00¥li:3/;J 185mg/c1n2, fflt:Jizt:JizJtffi 21 _tffl 
ti1t't'Hmm 22 ~1100m ft.:3/;J 76mg/ cm2 

o 

[oonJ ~JJt13u 2 <~~ff ~-=f rt!~ 
[ oo 18 J 4 ~ !Jfil WHM f~ Et~ ~ ~ 83 M ~ ~ JJfil Wu 1 *H~ 61 :¥if:tJE 1¥L 1¥ ~ ~ +HlJ§ f~ iLl, :+Hl st f~ 
Jf'Mlil+ "1cIEJtJ in" 61 JIIIJlJ=f JJY:M, ftIIY:J§~ ;_j;J 1 0Ah o 

[0019J ':tmH3u 3,:€g:tJE1¥L1*Fh.~ 
~ooJ ~~J1f!Im1m~~:€g:m•~~~,~~~¾= 
[0081] M~61IEti%~.1&Jg 14 "5IEtitiJ+ 13 611E8~:3/;J 270mm,Jifr~61IEti%=.%1R 16 
~1Eti%=~ □ 1R 17 011Ee~:3/;J 210mm: 
[0082J M~61IEtitiJ,: 13 ,tn'ff!titiJ,: 23 61'&ii'.lt±trJv 70mm, JJlt±trJv o. 2mm: 
[0083] 

[0084] 

620mm; 
[0085] 

[0086] 

M~61IEti%~.1&Jj5< 14 ;fWIEti%=.%1>< 16 'rt/!It5J:3/;J 80mm: 
Yr~ 61 IE ti%~ 2 E3 lR 15 ]'E/!I :3/;J 220mm, ?fr~ 61 IEt&% ~ 2 E3 lR 18 m !!I :3/;J 

MJ£61IEt:&%=2a!R 17 ;fPfflt:&2a!R 24 61]'E/!I:l:5J:3/;J 75mm: 
M~61ffltiti1+ 23 ~tllrJ1;t J0.; 

[0081] IEt:Jizt:JizJtffi 11 J:IEt:Jizm't'HZJJEt 121ffi1i00¥li:3/;J 210mg/c1n2, fflt:Jizt:JizJtffi 21 _tffl 
ti1t-ri4ZJJm 22 ~1100'&; ftj;J l00mg/ cm2 

D 

coo88J ~JJt13u 4,:€g:tJE1¥L1*rt!~ 
[oo89J YP~m!I13U 1 MJ&61:€g:tJE1¥L1*~Z, ~~61¾: 
[0090J M~61IEtffi5J';~.1&J lR 14 ~ IEtitiJ+ 13 Et~!Ee~ :3/;J 10mm, M~61IEti51';=.% lR 16 ~ 
IE ti%= 2 E3 lR 1 7 61 !Ee~ :3/;J 1 omm : 
[0091] M~R1iitffitffi1+ 18 ;fP:ftttitiJ+ 23 Fl11![/!It5}:3/;J 5mm,JJ/!It5}:3/;J 0. 1mm; 
[0092] MJi61IEtffi%~.1&Jg 14 ,,fPIEti%=.%1R 16 ]'EH[J:51:3/;J 13mm: 
[0093J M~o11Etffi%~~O1R 15 ]'E/jt:3/;J 1omm,Jiff~o11Etffi%~~O1R 18 'flf,/jt:3/;J 15mm: 
[0094J MJi61IEtffi%=2 a lR 17 tnfflti2 a lR 24 61'&ii'.lt±trJv 6mm: 
coo95J mJ£61:fntiti1+ 23 :3/;Jtttt J0. ; 
[oo96J IEtJHiJtffi 11 _lIE;ti1~'ri4ZJJm 12 ~1100¥ li:3/;J 160mg/ cm2

, ffltitiJtffi 21 _lffl 
ti1t'f'HZJJJ0. 22 ~1100¥&~ 60mg/cm2 

o 

[0091J ~J1f!I13u 5 
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coo99J CI) iti1mrmL ~ Et!1ru sp, fMtffLl PvoF wJffi 95 :3 = 2 s"JWG l::l::fflt.'f':j:1J~, miJJJ½ll#t, 1~ 
iitffii§tHmJJ 12 : 
co100J itAm:1=:J,!L~Et!1ru sP,fr1i~nu cMcJiHJWJnu sBRWJffi 95. 4 :1 :1. 6 :2 l't~Wc.1::1::ffltt: 
J)J~, mUmU49*, 1~:mti1itHm)]:t 22 ; 
co1on c2) itIEtR1~·r:'Hm)]:t 12 :fn:mtR1~tHm)]:t 22 ?t11iJ;;ffi1itEIEtRt&J=,w 11 s"J*ffi*n 
:mtffitffiJ=,fW 21 s"J*ffi, Jt:c:p, IEtLttLtJ+ 13 kt, IEtffi~~ $i 15< 14, IEtLz~~~ B 15< 15, IEtLt~ 
=lEJg l6,IEt:&~=2ag 17 ;,fDIEt:&~-----:3::ag 18 :;;friNIEt:&i§tHmm 12 ::ff!t:&t:&J+ 23 
kt;fP:ff!tffi2 E3 g 24 :;;f;;ffi1i:ff!tJ11t'f":t1&Jm 22 ; 
[0102] IEt:LHLU,w 11 s"J*ffi;,fPfflt:JH:&J=,w 21 s"J*ffi;'lffi:fii§tHmEtJ§, IEt:&~~lEJg 14 
1~ ::m ~ {fr :a , IE t&~ ~ 2 8 g 15 1ffi ::m ~ {fr :a , IE tLt~ = $i IR 16 1ffi ::m ttffr :a ;f P IE tLt~ -- 2 8 
lR 18 ;'lffitiJ~{frlr-W:lrif ~xt*-· ~ffitZ,-.ij~ (PET) i'fl~!rxw, i'fl~~Xw )1¥-J:iJV 0. 02mm, i'fl 
~~xw~M±1ffi::m~rJ31~iJ 5mm, i'fl~~xwj'i;J:il::l::IE1&m~lEJg 11,IE+Lzm~2 a g 15,IEtLzm 
=IEi ~ 16 ;fPIEtli~ -- 2 E3 ~ 18 s"J'mEJ:i'mE 1mm :IEtli~=2 E3 ~ 17 'r&Rif~xt*= ~ffitZ. 
=@§i'fl~~xw, i'fl~~xw Jil.!:i;Yv o. 02-0. 04mm, i'fl~~xwtf:J:i l::l::IEtLt~=2 E3 g 17 tf: 6mm, 
i''@~~xw rt:& l::l::IEtl51'l=2 Fl lR 17 m!:lm 2. fimm : 
[0103] M ;)£ s"J ih tLz 2 E3 g 24 W::i'. if~ MliE~ li }l jJ i'fi ~!fx W, i'fi ~Bx w ~~ A 
o. 055mm, i''@~~xwo"Jtf:J:i 1::1:::mtffi~ o lR 24 11~-tf:J:itf: 6mm, i'fi~~xwo"J'mEJ:i 1::1:::mt&~ o lR 24 

[0104J mJ£s"JIEtLti§fMmm 12 61~11*!:l;Yv 185g/m2
, 

[0105J YrJ£s"Ji5HLti~tHmm 22 s"J;;ffi11WJ:i;Yv 76g/m2
: 

[0106] ~J§, i'£.:t~.=t,t~/li:fP?ttJJ, it rFt&t&J+ 13 :)[t;,fPffltJ1tJ11+ 23 ktWtt:;;ffWtiJ+fl~ITT 
~l+ffl~~~~~W~~~~,~IE~J=,~ffl~J=,; 
[0101J (3) w~~fi~EJL :mtJ1# ,~ __ :J~El, IEt&#s"JJifmlf-i:JJ.£, IEtJ1# tt~ pq Ji:, it):15-~J 
( 2) iu 1~ in t:& J=, ;,f P IE t:& J=, [Pl~ ~ r~ El ;,f P ~ = r~ El ill 1T ~ fJE , IE t:& t:&J=, w 11 ;,f P ffl t& f&J=, w 21 

i~ ~u~* 1f ti 1+ 8'-J ~ oo lj[A _thx :a 1f tJE nx.~ ~, ~ IE tR# L& m, ~tJEt6:!R J§, JitE ~ ~ 8'-J ~>'r 
~;YvIEtlitli#w 11 s"J~-----28~ 18: 
[0108] MIBB"Jr~ElM MA~JAHm' ~tJE3'E~i~~tJE1¥L1*Et!~ ; 
[0109] itrJ3~W~J (3) i~jlj B"J~tl1¥L11:Et!Zimtt~%~WtiB"17JA:ff ttt, :#i!ffl i'e~~x 
w[8']5E, t~iu~~w~~Et!~: 
[0110] -tip~ 3M~ :Wtta1~~w~~Et!ZiitLt1+ 33 ;fP~~w~~Et!Z:ff!tJ11+ 34 ~tflj 
lj[~rJJ,£:a, ti~Bx 35 _t:rn~li!Hrr%E~_t:rn~ 1 ±o. 5mm :ti~:#IBc·Wtt~W:J§, it~~W~~ 
Et!ZlEtffiJ+ 33 ;,fp~~ffl_! ~~ Et!Z:mtffiJ+ 34 !j!}:j r.lM!r, ffl ~ 7J f~~·mttkt 36, it ~;R0"JtRJ+ 
~N, i!Wtikt 36 IE~f!cj~5'rfrwB"J Et!Z 31 ili~5¥Jr :Wttkt 36 rfr!mfr1i~Me~~xw 32, tfg 

~~xw 32 1::i::W1izkt 36 'it 1-2mm, :#Jt.Ji'{g~~xw 32 i#W1iz:)[t 36 [8']5Etl:~,L',~_tfr/m : 
[0111] ( 4) itW~J (3) {ijfiJ s"J~~~tJE1¥L1* Et!Zt£.#~ ,8O°C J'l.2:t~~, a:ii, ~it EL 1.t 
JvG, =ixtt~,?t~, epq~ ; 
[0112] WfJ£B"Ja:1f.S.;Yv 39. 9 ~ 40. lg 
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[0113] MJ&s"J:!1HE;frnt&B"J~~],(p* 1 M~: 
[0114] *1 

[0115] 

ff~7J:i:t ff)J (kgf) {ffi\.& (°C) a-trBJ cs) ff ;5g&ii_ (PCS) 

H~ff 663 75 40 2 

ltff 663 25 70 2 

[0116] xt lt1JiJ 1 

[0111J -ftP~mI1JiJ s Jifr~B"J r%'J r}J-$~1'1/{tff ~-r rt!it!!s"JiU~ 171$:, ~ ~ s"J M, :zv1i (5) "P ~ 
ill ff 11-nt EE fi 11: o 

co11 sJ xt tt1JiJ 2 

[ 011 9 J ],(p X JJm WU 1 M J& l't{] :?g:tJE 1¥L 1;$: Ffi ;5, ~ lnJ s"J ~M J& s"J IE tJHJV+ 13 ;f P :BHJiHlz 1+ 2 3 ft 

:!iJU~:i:tEMJ£R"JIEtlztlzJtw 11 ;;f,PffttlHlzJtw 21 R"Jftl/ii'l'flL 
[0120] i'Ji:~l1fil1JiJ 5 B"J:zv #JH~ :zls:M br: 1JiJ s"J:?g:t]E1¥L1;$: Et! z 1Mf~~1'J,~ff ~ T Et! tm u 

[0121] ~~1:<iiJ 
[0122] ~t~JJfilWiJ 5,xtbr:19iJ 1 ;fPxtbr:19iJ 2 iH~B"J~1'J,~ff~-r~¥mm1T~·ti11~~ffl~~lji,"j\, 
~*-ftp* 2, 1!14 r!r~o 
co123J * 2 ~frr~l1fil1JUiH1:Et!tmEt!·tif1~~ffl-:if:ttrrn 
[0124] 

'if::i€,1f1] lCii,:g,;g:;_ 1 C ii <E. t 11 <E. Bi ( V) fl PlL ( mD l >)7 $. ~t ;_ <fJf Ii 

( mAh) ( Wh/Kg) 

'if:: i€.1f! 5 1179 8 3. 7 2 2 6. 2 175.64 

it);{:, ,ffj 1 11631 3. 6 4 3 7. 8 168. 14 

;(t tl'.. -/fj 2 11700 3. 6 02 13. 5 165. 91 

[0125] ®:ct* 2 ~ffl xt br: pJ ~p, ;zjs:iz: ~ irJ11: B"J~1'J,~ff ~T Et!tm pc;]~~ J!1j\, Ji]$ B~~w 
Jl'. £ r%'J 0 

[0126] @:ct [fil 4 ~~~it!! 3C JJ:Z ~ ffB~pJ ~p, ;zjs:iz: 6Jj ftHf s{] r%') JjJ-5¥§~.; W Jl'.tx{,J,~ff ~T 
~ ith1': ~ vitn!Z ~ at s"J 1ir $.·ti tgg:~if o 

11 

0301



CN 104157914 A 

12 

11 

21--

1 

24 

00 2 

00 3 

12 

4 

112 rri 

5 

1 

0302



CN 104157914 A 212 rri 

3.8 ---------------------

0 2 4 6 8 10 12 

13 

0303



Page 1 of 6 

l-1:iflffl UNITEOSTATES : ~. )L PATENT ANO TRADEMARK OFFICE 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 
18/532,841 04/11/2024 03:40:22 PM Z ET 024607-02-5134-US 

Title of Invention 

LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

Application Information 

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

CONFIRMATION# 6615 

PATENT CENTER# 65058489 

CUSTOMER# 24341 

CORRESPONDENCE -
ADDRESS 

Documents 

PATENT# -

FILED BY Edith Fuentes 

FILING DATE 12/07/2023 

FIRST NAMED Tao TAO 
INVENTOR 

AUTHORIZED BY Yalei Sun 

TOTAL DOCUMENTS: 24 

0304



{O -0 
N 
Q) 
0) 
ctl 
a.. 

l'•I'·, 

!;t. 
('') 

:~t 
•.,1 • .) 

(t} 
CJ 
~;;; 
/'I'•, ,,,:.,,. 

(f) 
........... 
0) 

l''I'"' 
tL .. 

~;;; 
CJ) 

··05 
: ....... ,,,..., 
, .. / 

LL, 

C·.J. 
(\j 

• .. ;. ...... , 
'ii''": 

•,,..,I 

CL 

rfJ 
(\j 
CJI 
·,;:t· 
C··.J. 
LC) 
c;2 v .. ; 
<;;;) 

z 
( .. ) 

l'•I'·, 

!;t. 
C() 

r····· 

(t} 
CJ 
~;;; 
/'I'•, ,,,:.,,. 
.......... 
(j) 

........... 
0) 

l''I'"' 
tL .. 

~;;; 
CJ) 

··05 
: ....... ,,, .... 
, .. / 

LL, 

t····· 

... ,.. .... 
--rJ 
Cl. 

.::) 
(5) 
t.() 
·,;:t· 
C') 
(\j 
''-=i-" 
(\j 
<;;;) 
C•,.] 

z 
( .. ) 

cc~ 
'.:t. 
C/) 
CJ) 
---=::· 

(C! 
CJ , .. 
~ ....... 
(t} 
:-,..,.., 
(j) 

.,.,,, .... 
(j) ,..,,. .. 

;,;11 

~::. 
CJ) 
(j) 
:.. ..... 
C) 
u ..... 

~--..... 

~fJ 
Cl. 

....... ~ 
....... ,1 
,,, ..... 
(",.). 
(f) 
tr; 
0.) 
tr; 
(\j 
c;; 
C·.J 
z 
(J 

l'·r•, 
!:,.,I.,./. 

:~..:. 
21 
i······ 
. ., ... 

(:) 
() , .. 
(0 
: ....... 
(;) .• ,,,,,.,., 
(:) 

IY" : .. .:. ... 
, .. 
::,_,._,. 

en 
"ZJ5 

:.. ..... ,. .... 
•,_..,I ,, 

/.-./4.,., 

C··.J. 

. . .,,, .... 
-"f) 

c::... 
:::] 
"'-:t 
(J) ,. .. .,,, 
•,,1./ 
Cl') 
c<1, 
r·• ..... 
c<1, 
c;; 
C'•,}. 

z 
( .... ., 
.... ,,,,,1 

l'·r•, 
!:,.,I.,./. 

:~..:. 
Ct; 

U) 

(:) 
() , .. 
(0 
: ....... 
(;) 

'•-"'ff) 
IY" : .. .:. ... 
, .. 
::,_,._,. 

en 
"ZJ5 

:.. ..... ,. .... 
•,_..,I ,, 

/.-./4.,., 

LCJ 

•,.;. ....... 
't'J 
r1 .. 

;: 
c;) 
:'··••. 
c;) 

f..25 
C) 
::r: 
D .... ..... , 

Yi'~ 
1,.1 ... .1. 

·•.✓/ ,/,,, 

(Y') ,, .... 
..... ,.,1 

''-"!';1'" 

(j) 
1 ·• ,,,/ 

c: 
(j) 
:-........ ,,-,., 
• . .:. ... 
(j) 

1Y" 
.! .. .! ... 

c; 
r;; 
(j) 
:-..... 
(J 

i, 
/.-.,1.,..,.., 

t.(), 

'-"(;) 

CJ ... 
~-( 
:.() 
:···••. 
(",.J. 
t.(), 
G) 
(;) 

::r: 
Ct .. ..... ) 

Yi'~ 
1,.1 ... .1. 

·•.✓/ ,/,,, 

(Y') 
C··.J. 
·,(··· 
·-:-··· 

(j) 
(.) 
c: 
(j) 
:-........ ,,-,., 
• . .:. ... 
(j) 

1Y" 
.! .. .! ... 

c; 
~;:; 
(j) 
:-..... 
(J 

i, 
/.-.,1.,..,.., 

(I) 

• .. ;. ....... 
·-r.:; ,, ..... . 

::, .. .1 .. .. 

C'•,J 
CC1 
'':"''' 

C) 
(",.J. 
C) ,..,,., .. . ,.,.,,/ 

c<1, 
''-:t 
Ct .. ..... ) 

[[J 
;r,; 
t··••. 
'-::j' 
·-=::r 
(\J 

(j) 
t) 
c; 
(j) 
:.. ....... 
/'I'•, 

.. ;-::, 
(j) 

fY'' 
!.-.. !.-.. , 

c; 
r;; 
'([j 

:.. ..... 
(J 

/; 
/,.,I.,..,., 

·,;:t· 
c~') 

. ... ,. ..... 
"{J ,,, .... . 

::. .. .1 .. . 

~s:. 
f;.j 
f:! 
(5') 

([) 

<.;;; 
C·.J. 
(,:) 

?; 

[[J 
;r,; 
(1) 
L.() 
C•,.] 
([) 

(j) 
t) 
c; 
(j) 
:,.,..,., 
/'I'•, 

.. ;-::, 
(j) 

fY'' 
!.-.. !.-.. , 

c; 
r;; 
'([j 

:.. ..... 
(J 

/; 
/,.,I.,..,., 

(5) ,,.~t 

. ... ,. ..... 
"{J ,,, .... . 

::. .. .1 .. . 

~s:. ., ...... 
•,,II 

''-!'.:"{ 

r····· 
LC; ,..,,., .. , 
• ... ,I 

C) 
r····· 
<.;;; 
C·.J. 
(,:) 

?; 

rD 
y;; 
0 
r····· 
~:q 
(\j 

(j) 
:.. ..... 
·::; 
(1) 

({j 
.;. .... ~ 
_,..,..,.) 
.,,...,.., 
~;;: 
,;:lJ 
(.1) 

f.L 
r:: 
(J 
z 

<.;;? 
•-;111 

,:,. .... ~ 
Cl. 

~fj ,, .... , 
::. ....... .. 

(f; 
{j) l 

CJ) 
~;;: 

([) 
({) 

r····· ~~ j· f;l 
: ....... t ..... / 
C) CJ 

.... , .... -.. ~ ff~ 
~51 
t) 

::;::. 
(:5 

'-"(;) ., ...... 
·::::. <.;;? 

~ ;;~j 

cc~ 
'.:t. 
(\j 
0 ,,,.,,., 
,,,,,,.,,1 
(() 

(D 
·::~ 
, .. A .. ,.. .... 
f~~ 

.$1 
,_,._,._,.j 

.;. .. .-,; 
c; 
(j) .. ,, .... 
~:,:: 

CL 
,,, 
'.,.,..,. 

C) 
z 

C() 
~--..... 

() 
() 

·--c; 
,:;;;, 
!:::: 

·r.;:, 
:.. ..... 
(~) 

:~; 
:'.,.,..,. 

C) .,.,,,.,..,. ' c;;--· 

... .,. ... ,; 
•~ .. / 
CJ .. 

er: ·-.::r 

Z5 cc ~;E 
(1) 
t) 

•,;. ..... 
,:,. .... ~ 
() 

z 

(",.). 
Y•I'' .z::·· 

:!;} ~;{ 
,1; :?E 
2: (\j ·. { ,_. 

,,.,,,., 
~ ... J .. J 

::C, 
t{) 
U) 
CfJ 
?J) 

fj) ....... 
.::2 
({) 

:€4 
. .,..,..,.J 

~Ci 
,;.,A 

,:::; 
D .... 
~;;: 
(J 
z 

(J) 
C\; 
""i''' 

' (\). 

~::. 
(~J 

E: 
::, 

(J 
t5 
'I"-" 

t:: 
:,.,..,., 

(~j 
u·; 
(1j 

,g 5 
... ,.. ...... 
.. r;1. 

j,_.,I_.I 

r;: 
::;;; iS r;~ 

Iii 
:-.::: 

l'·r•, 
!:,.,I.,./. 

:~..:. 
---=:r· 
CfJ 
---=:r· 
r····· 

(D 
·:.. .... 
::, .. ,.. .... 
r,; 
:'.,.,..,. 

(j) 
.,1,,.,.,1 

.. .,..,..,.; 
.;. ...... 
:-.:;; 
(j) .. ,, .... 
t\:] 

CL. 
::;;; ,,, .... 
,,,/ 

z 

tf) 

; 

C<) 

r;; 
~;; 

... c: 
(f; 

c; 
... ,, ...... 

t: ·--~;2 
(j) :.-........ 
y----

t:: (1) 

:::; ;;, .. ,;. 
() .,1; .... :, 

() 
... (:5 (1) 

::, 
er 

~fJ ,. ... . ,, ...... . 
·:::.--~ ~----.,. 
,,,/.! (j) 

t) 
:-.::: 

, 

CJ 

il~ () , .. 
::,_,._,. 

.J..J (f) .~~~ (f) 

l'•,t'·, 

!;t. 
C··.J. 
ei.:J 
·-::t 
C\~ 

(j) 
~::.: ...... :, 

.;. .. .-,; 
(.1) 

~) 
:t:'..: 
.......... J 
, .. 
~) 

,;. .. .-,; 
({) 

0 .... 
,,, ..... 
(5 
z 

''-:t 

' ..,.:.r. 

, .. 
~) 

·r;; 
~;;: 
({) 

c; 
t:: . fz; -.": ...... 1 

:;J U"; 
t) (j) 

... rJ 
CJ... 
(D 
:.. ..... {3 {n) 

:2:1

~ ,;:1 
(j) () 

(.1) 
<JJ 
(J , .. 
;,, ..... c; 

;! J~ Ji 
...... , ,,, 

[[J 
;r,; 
0:) 
CJJ 
·-=::r 
"-:-j'"· 

2:: 
::; 

,,,. .... ,1 

(1j 
:.. .... , 
.fl 
........ 'i 
.,..,..,..,1. 

.. ,.. .... 
~;;: 
(D 

(1) 
r1 ... 
r:: 
CJ z 

(.V) ,,,.,. ... 
'd,/ 

::;~ .. 
, .. ., .. .-; 
, ... / 
::::; 

.;. .. .-,; 
(}) 

< 

... , ..... 
''l-"0: 

~_::f. 
:,,.1..1 

C') :~2 
::, ........ 

:.-.... , ,! 

(D 

~; J, 
(J 
C) 

"{J 

(D 

r:2 
:.-.... , 
(D 

IJ 
;·;,. 

UJ 

t).! 
:-.::: 

6 
;.:::, 
j,_.,I_.I 
y----

t:: 

~::: 
CJ 

0305



Page 3 of 6 

Digest 

BB72728CF61B39EC30FDBB3A61DF2F84131FCEF5591F286EF 
B4CAB4BEB1F57826602748E7A6C3B21D63F0F0CF2188AE007 
FBCF74DA3ECFF48874D2802820FDC3 

C7F73F15C784F07A2644C21CDE1A42288DB6DC912BA5FA862 
EBAC387EA3A4957797936560B455EBC89DECD0ED479C56348 
96978631ACF9ED0706362B005C0F66 

0AD9262863B48A4FA2C34120EEF027985D4D64FE9681758C92 
90084E38871F8688A42209D9D8DB0B36F16C5CA511E6DA381 
87153FD5C95BAE97AF33B8D2810EA 

27536O57CB61D9DDE93130B4A5DA07AA84FDF330B17140388 
BD09A6D1B451AB897F2BA99F9486D9998AC144A60075F972O 
5A6F6B893B3CB812A623FEC81DFF9D 
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O5F5008EF6B196C0CED4A51DE7O7O4O623ECD3E45D903421 
8E3C05F360398220DD008E6F4F0C15E 

7CD4E0784E4O0OC47029FB0DCC41BAF24F4812D2CCF081B1 
0EA2E44611311BE71BF4A5CF112FA38638B178FO159CC3B80 
AB950D66AFA811892F6A3801453382B 

46C5172C476669782947EB771C0B2536871F28AEFD7854FEA1 
6F07BCE5BA6C8A51801F22FD60F7798241FFA2EE636E514941 
9E2C18E2D7333O66C1AAEOE9851D 

5EC68129280F19F571EE7DF1B4FB0E2AFC4AOCBD8057A044F 
26C5EF9FD0BE224O589OF2356568CA7FC275AF7C4008BF725 
63EBCC55CA40A586FBA5A4B954OBC8 

FA09A9B1B04DEB5CAEB525AD5CO7A63023674806EBD2DB95 
EA7E880B81OABB63B9AF274A2935C482C1CC732E484D732A 
689F1EE3E97ADA2E9C3701C4B7E40315 
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1D0096B422B18C4A5707E82EBE4735A7F940AED5D3328565B 
AD516F437D86F48F88E04AF77CF0O8 

91C8389CAAAFF547A7685186829OB4E1ED1CEE03ECA27441 
13C33DDDC9C2A6A65B4875B44CF3C2A 

B2FEA9287C066D4EB1EEAE83943F7A93607CEA720D43179EB 
9BCE1C7E5EAC6C4FBO1C928F824488681B0E5ODE1E8A5318 
2B7E8400E61B7EBE49BOE0OE49EB959 

B757096974CF1ACCA0D655CA6CBCBA271B2FO6C6881BF03B 
4O0ACF2504A364491E39822064515FB4COF34EA16809C2DCC 
68430247487253D9FA8704585A9C99D 
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If a new application is beinn filed and the application includes the necessary components for fi!ing date (see 37 CFR 1.53(b)-(d) 

and MPU-' 506), a Filing Fteceipt (37 CFR 1.54) wil! b::i issued in due cours::i and the oa.te shown on this Acknowledgement 

Receipt 'Nill establish the filinq date of the application 

N;afa:ma! Stage of an !ntematim1a! Appl!cafam under 35 U.S,C. 371 

If a time\' submission !o enter the national stage of an international appllca.t,on is compliant wl!I, the conditions of 35 U .S.C. 

3Tl and other applicable requiren1ents a Fon:1 PCT/DO/E0/903 lndicatinn acceptance of the application as a national stane 

subm,ss,on under 35 US.C. 371 will be issued in Hddition !o the F::ing Receipt, in due course. 

New International AppUcaUon fi!ed wrnh the USPTO as a ReceMn~i Off!ce 

I! a nevv international app!ication is beinq filed and the internationa! application includes U-1e necessary components for an 

intemational ming date (see PCT .Article 11 and MPEP 1810)- a ~JoWication of !he ln!erncrtional ApplicHtion Number and of !he 

International Filing Date (Form PCT/RO!"l 05) will be issuec in due course, subject to presc;-iptions concerninq national security, 

and the date shown on this .Aclqmwlednernent Receipt 1Nill establish the internationa! filinq 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.: 6615 

Serial No.: 18/532,841 Art Unit: OPAP 

Filed: December 7, 2023 Examiner: DOCKET CENTRAL 

For: LITHIUM-ION BATTERY Attorney Docket No.: 024607-02-5134-US 
HA YING DESIRABLE SAFETY 
PERFORMANCE 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA22313-1450 

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 ofrecord ifit 
is deemed material to the examination of the application. 

1. Enclosures accompanying this Information Disclosure Statement are: 

la. [gl A list of all patents, publications, applications, or other information submitted for 
consideration by the office. 

lb. A legible copy of: 

[gl Each foreign patent; 

[gl Each publication or that portion which caused it to be listed on the PTO-1449; 

D 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; 

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

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

ld. D Explanations ofrelevancy (ATTACHMENT l(d), hereto) or English language 
abstracts of the non-English language publications. 

1 
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2. 

3. 

4. 

~ 

□ 

This Information Disclosure Statement is filed under 37 C.F.R. § l.97(b): 

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

D Within three months of the date of entry of the national stage as set forth in 
§ 1.491 in an international application; 

~ Before the mailing of the first Office action on the merits; 

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

This Information Disclosure Statement is filed under 37 C.F.R. § l.97(c) after the 
period specified in 37 C.F.R. § l.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, 3c or 3d) 

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

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

3c. D The $104 (small entity) fee set forth in 37 C.F.R. § l.l 7(p) in accordance with 37 
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit 
Account No. 50-0310 ( order no. ). 

3d. D The $52 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37 
C.F.R. §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. § l.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. D The Certification Statement in Item 5 below is applicable. 

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

4c. D The $104 (small entity) fee set forth in 37 C.F.R. § l.l 7(p) in accordance with 37 
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit 
Account No. 50-0310 ( order no. ). 

4d. D The $52 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37 
C.F.R. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit 
Account No. 50-0310 ( order no. ). 
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5. 

6. 

7. 

□ Certification Statement (applicable if Item 3a or Item 4a is checked) 

(Check either Item 5a, 5b, 5c or 5d) 

5a. D In accordance with 37 C.F.R. §1.97(e)(l), 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. 

5b. D In accordance with 37 C.F.R. §1.97(e)(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. 
§ l.56(c) more than three months prior to the filing of this information disclosure 
statement. 

Sc. D 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. 

5d. D Pursuant to 37 C.F.R. §1.704(d), 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. 

~ 

□ 

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. l.98(a)(2)(i) 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) 

7a. D A Petition to Withdraw from issue under 37 C.F.R. §1.313(b)(5) is concurrently 
filed herewith. 

7b. D 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). 

7c. 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. 

3 
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8. 

9. 

10. 

11. 

Date: 

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

8a. D This Supplemental Information Disclosure Statement under 37 C.F.R. § l .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) 

9a. D 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. 

9b. D set forth in the application. 

9c. D enclosed as an attachment hereto. 

18] 

18] 

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. 024607-02-5134-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. §§ l.97(g) and (h). 

Respectfully submitted, 

April 11, 2024 Nalei Sun/ 57,765 
Yalei Sun 
MORGAN, LEWIS & BOCKIUS LLP 
1400 Page Mill Road 
Palo Alto, CA 94304 
(650) 843-4000 

4 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 

APPLICATION NUMBER FILING OR 371(C) DATE 

18/532,841 

24341 
Morgan, Lewis & Bockius LLP (PA) 
1400 Page Mill Road 
Palo Alto, CA 94304-1124 

12/07/2023 

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

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Tao TAO 024607 -02-5134-us 
CONFIRMATION NO. 6615 

PUBLICATION NOTICE 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*OC0000000 7066666 7* 

Date Mailed: 04/05/2024 

Title:LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

Publication No.US-2024-0113324-A 1 
Publication Date:04/04/2024 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

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

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently https://portal.uspto.gov/pair/ 
PublicPair. Prior to publication, such status information is confidential and may only be obtained by applicant 
using the private side of PAIR. 

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STATES PATENT AND TRADEMARK 0FFIGE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

NUMBER 
FILING or 

371(c)DATE 
GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

18/532,841 12/07/2023 1820 024607-02-5134-US 20 2 

24341 
CONFIRMATION NO. 6615 

FILING RECEIPT 
Morgan, Lewis & Bockius LLP (PA) 
1400 Page Mill Road llllllllllllllllllllllllllll~~~~~~~[~[~l~l~ll~~~lll lllll 111111111111111111 
Palo Alto, CA 94304-1124 

Date Mailed: 12/26/2023 

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

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

lnventor(s) 
Tao TAO, Ningde City, CHINA; 
Ming Liang MO, Ningde City, CHINA; 

Applicant( s) 
NINGDE AMPEREX TECHNOLOGY LIMITED, Ningde City, CHINA; 

Power of Attorney: The patent practitioners associated with Customer Number 24341 

Domestic Priority data as claimed by applicant 
This application is a CON of 17/746,755 05/17/2022 

which is a CON of 17/407,081 08/19/2021 
which is a CON of 16/113,938 08/27/2018 ABN 
which is a CON of 14/596,873 01/14/2015 PAT 10,541,441 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CHINA 201420030319.4 01/17/2014 No Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 12/20/2023 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/532,841 
Projected Publication Date: 04/04/2024 
Non-Publication Request: No 
Early Publication Request: No 
Title 

LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

SelectUSA 

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

Substitute for Form PT0-875 18/532,841 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 320 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 700 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 800 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 minus 20 = 0 OR X = 0 
(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 2 minus 3 = X = 0 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $310 ($155 for small entity) for each additional 0 
(37CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 0 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = 
OR :::::: (37 CFR 1.16(i)) X = X = 

0 
Independent Minus 

... = z X = OR X = w (37 CFR 1.16(h)) 

:::::: Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 
(() AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = 

:::::: (37 CFR 1.16(i)) 
OR X = 

0 Independent Minus ... = z X = OR X = w (37 CFR 1.16(h)) 

:::::: Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
Tho" 1;_1,.. •-~ r,.1 1 ,-1.-.-~ n~- , 1c,h p.,,;,-1 r-~" /Tnto::,I nr " ic, tho 1,..;_1,.. ·-~ fn, ,nr-l in tho 1.-.-, in ·- 1• ·-- 1 
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United States Patent and Trademark Office 
Under Secretary of Commerce for I ntelfectua/ Property and 

Director of the United States Patent and Trademark Office 

WELCOME TO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO) 

Congratulations on taking the first step to protect your invention. You can now advertise or mark any products 
covered by this application for your invention as "Patent Peru:Jingn for as long as this application is pending! 

We are here to help you on the rest of your journey. 

New to the process? The Patent Basics page will take you from 

"What is a patent?" to assistance with the appiication process. 

• www.uspto.gov/PatentBasics 

Consider cost savings. You might qualify for small entity or 

micro entity status, which means a discount on most US PTO 

patent fees. 

• www.uspto.gov/EntityStatus 

Become a registered electronic filer (eFiler). You'li gain access 

to the full capabilities of Patent Center. As a registered eFiler, 

you can electronically view your subrnission, track the progress 

of your application, and respond to US PTO correspondence. 

• www.uspto.gov/NewPatentFi!ers 

learn how to identify which of your creative ideas might be 

intellectual property assets and how to protect them by using 

the USPTO intellectual Property (IP) Identifier. 

• ipidentifier.uspto.gov 

We also provide Pm Se Assistance, support specifically 

geared for independent inventors without an attorney or 

agent. Follow the link below, cail us at 866-767-3848, or email 

proseassistancecenter@uspto.gov. 

• www.uspto.gov/ProSePatents 

Need help near you? We have regional offices across the 

country, as well as Patent and Trademark Resource Centers in 

libraries in neariy every state, with specialists standing by to 

help you at no cost. 

• www.uspto.gov/locations 

• www.uspto.gov/ptrc 

Kathi Vida! 

Under Secretary of Commerce for Intellectual Prope,·ty and 

Di1·ecto1· of the United States Patent and Trademark Office 

Contact us: 

• General information: USPTO Contact Center 

- www.uspto.gov/help 

• Patent Center: 

Patent Electronic Business Center 

- www.uspto.gov/EBC 

• Pre or post-examination: Application Assistance Unit 

- www.uspto.gov/PatentAssistance 

Want to learn morn? 

• Access our free services all in one spot. Find all of our 

contact centers, nationwide services, events, education, 

and training. 

- www.uspto.gov/FreeServkes 

• Connect with us on lnstagrarn, Linked In, Twitter, 

Facebook, and YouTube. 

• Hear about resources for startups, inventors, and 

entrepreneurs, as well as our initiatives engaging women, 

the military community, and others. These programs offer 

helpful tips and tricks on identifying and rnanaging your i~1
, 

finding options for funding, and expanding your network to 

support your business. 

- www.uspto.gov/startups 

- www.uspto.gov/inventors 

www.uspto.gov/initiatives 

• We hope you connect with us by subscribing to receive 

important notifications by emaiL 

- www.uspto.gov/subscribe 

Derrick Brent 

Deputy Under Secretary of Co1,1r,1er-c:e for Intellectual Property and 

Deputy Director of the United States Patent and T,·ademark Office 
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Title of Invention 

Application Information 

APPLICATION TYPE Utility .. Nonprovi~,ionai /\ppiication 

CONFIRMATION# b•)l'.) 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 

PATENT# 

AUTHORIZED BY Yait,,i Sun 

FILING DATE 

FIRST NAMED Tao TAO 
INVENTOR 
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by the applicant, and including page counts. where app!icab!e. It serves as evidence of receipt similar to a Post Card. as 

described in MF'EP 503. 

If a new Hpplica!ion is be,ng filed and !he application inc!udes !he necessary components for fi!ing date !see 37 CFR 1.53(b)--!d) 

and MPU-' 506), a Filing Fteceipt (37 CFR 1.54) wili b::i issued in due cours::i and the oa.te shown on this Acknowledgement 

Receipt 'Nill establish the filinq date of the application 

N;afa.ma! Stage of an !ntematim1a! Appl!cafam under 35 U.S,C. 371 

If a time\' submission !o enter the national stage of an international appllca.t,on is compliant wl!I, the conditions of 35 U .S.C. 

371 and ot11er applicable requirwnents a Form PCT/DO/E0/903 indicating acceptance of the application as a national stane 

submiss,on under 35 US.C. 371 will be issued in Hddition !o the F::ing Receipt, in due course. 

New International AppUcaUon fi!ed wrnh the USPTO as a ReceMn~i Off!ce 

I! a nevv international app!ication is beinq filed and the internationa! application includes U-1e necessary components for an 

intemational ming date (see PCT .Article 11 and MPEP 1810)- a ~JoWication of !he lnterncrtional ApplicHtion Number and of !he 

International Filing Date (Form PCT/RO/"l 05) will be issuec in due course, subject to presuiptions concerninq national security, 

and the date shown on this .Aclqmwlednernent Receipt 1Nill establish the internationa! filinq date of the application. 
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APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 
18/532,841 12/07/2023 06:08:32 PM Z ET 024607-02-5134-US 

Title of Invention 

LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE 

Application Information 

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

CONFIRMATION# 6615 

PATENTCENTER# 63512818 

CUSTOMER# 24341 

CORRESPONDENCE -
ADDRESS 

Documents 

PATENT# -

FILED BY Yalei Sun 

FILING DATE -

FIRST NAMED Tao TAO 
INVENTOR 

AUTHORIZED BY Yalei Sun 

TOTAL DOCUMENTS: 10 
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Page 4 of 4 

described in MPEP 503. 

If a new application is being filed and the application inciucies the necessary components for fi!inq date (see 37 CFr{ 1.53/b)~(d) 

and MPEP 506). a Filing Receipt (37 CFR 1.54) wiH be issued in due course and the dHte shown on this Acknowledgement 

Hece,pt w:11 ;:istabiish the liling date ol the a.pplica!ion 

Ni:itlona! Sti:ige of an !ntemationa! App!!cation under 35 UaS.C. 371 

If a time,y subrnission !o enter the nationai stage of an international applirn!:on is compliant wi!h the conditions of 35 U S.C. 

37"1 and other a.pplicable require,,1ents a Fon,1 PCT!DO/E0/903 ind,cating acceptanc::i ol the applica!,on as a national stage 

submission under 35 U.S.C. 371 vvill be issued in addition to the Fi!ing Receipt, in due course. 

New internatimml Application Filed with the USPTO as a Receiving Office 

If a new ,ntemationai app,ication is being f:led ,:1no !he interna!iona, application includes the necessa:-y components for an 

international fiiing date (see PCT .Article 11 and MPEP 1810), a ~~otification of the International Application f'Jurnber and of the 

International Filing Da!e (Form PCTiR0/105) will be ,ssued in due course, subject to presuiptions concerning national secur:ty, 

and t:1e elate s:1own on this .Acknovvledgernent r{eceipt ,viii establish tl1e internationai filinq elate of the application. 
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Attorney Docket No. I 024607-02-5134-US 
UTILITY First Inventor Tao TAO et al. 

PATENT APPLICATION 
TRANSMITTAL Title LITHIUM-ION BATTERY HAVING DESIRABLE 

(Only for new nonprovisional applications under 37 CFR § 1.53(b)) 
SAFETY PERFORMANCE 

Electronically filed I December 7, 2023 

APPLICATION ELEMENTS Address to: Commissioner for Patents 
P.O. Box 1450 

See MPEP Chapter 600 concerning utility patent application contents. Alexandria, VA 22313-1450 

1. D Fee Transmittal Form (with duplicate for fee processing) ACCOMPANYING APPLICATION PARTS 

2. D Applicant claims Small Entity status, see 37 C.F.R. § 1.27 9. D Assignment Papers (cover sheet & document(s)) 

3. 16] Specification [Total Pages 23 ] Name of Assignee: 

4. 16] Drawing(s) (35 USC§ 113) [Total Sheets 4 ] 10. 16] 37 CFR § 3.73(c) Statement 

5. 16] Oath or Declaration [Total Pages 2 l a. 16] Power of Attorney 

a. D Newly executed (original or copy) 
11. 0 b. 16] Copy from a prior application (37 CFR § 1.63(d)) English Translation Document (if applicable) 

6. 16] Application Data Sheet, see 37 C.F.R. § 1.76 12. Information Disclosure Statement and PTO-1449 
a. Copies of citations attached 

7. □ CD-ROM or CD-R in duplicate, large table or Computer 13. D Preliminary Amendment 
Program (Appendix) 
D Landscape Table on CD 

8.0 Nucleotide and/or Amino Acid Sequence Submission 14. Return Receipt Postcard (MPEP 503) 
(if applicable, all necessary) 
a. □Computer Readable Form (CRF) 

15. D Certified Copy of Priority Document(s) 
b. □Specification Sequence Listing on 

(if foreign priority is claimed) 
i. D CD-ROM or CD-R (2 copies); or 
ii. D Paper 16. D Non-Publication Request 

C. Statement verifying identity of above copies 
under 35 U.S.C. § 122 (b)(2)(B)(i) 

17. 16] Other: Authorization for Internet Communication 

Note: (1) Benefit claims under 37 CFR 1. 78 and foreign priority claims under 1.55 MUST be included in an Application 
Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the 
applicant is an assignee, person to whom the inventor is under an obligation to assign, or person who otherwise 
shows sufficient proprietary interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS: Customer Number 24341 

Signature /Yalei Sun/ Date I December 7, 2023 

Name Yalei Sun Registration No. 57,765 
(Print/Type) (Attorney/Agent) 
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Doc Code: ECOMM.AUTH/ECOl'v11'v1.WTDW 

Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn 

Appiication No. To be assigned 

December 7, 2023 

r AUTHORIZATION FOR INTERNET 

COMMUNICATIONS IN A PATENT 

APPLICATION OR REQUEST TO 

WITHDRAW AUTHORIZATION FOR 

INTERNET COMMUNICATIONS 

First Named Inventor Tao TAO et al. 

Art Unit To be assigned 

Examiner Name To be assigned 

\... Practitioner Docket No. D246D7-02-5i34-US 

To: Commissioner for Patents 

P .0. Box 1450 
Aiexandria .. VA 22313-1450 

L To authorize permission for Internet Communications. 

[{ j Recognizing that Internet communications are not secure, I hereby author-ize the USPTO to communicate 

with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFH 1.34 concerning any subject 

matter of this application via video conferencing, instant messaging, or electronic mail. I understand that a copy of 

these communications will be made of record in the application fiie. (MPEP 502.03) 

IL To withdraw authorization for Internet Communications. 

D The authorization given on _________________________________________________ _, to the USPTO to communicate with the undersigned and 

any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application 

via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby 

withdrawn. I understand that the withdrawal is effective when approved rather than when received. 

I am the 

D applicant. 

[?] attorney or agent of record. Registration number _§_Z,}'.§_~-------------------------------------------------· 

D attorney or agent acting under 37 CFR 1.34. Registration number _____________ _ 

_ /Yalei __ Sun/ ___________________________________________________________________ _ 
Signature 

_ Yalei __ Sun ______________________________________________________________________ _ 
Typed or printed name 

_December 7, 2023 _______________________________________________ _ 
Date 

_650-843-4000 __________________________________________________________ _ 
Telephone Number 

NOTE: This forn1 must be signed :n accordance with 37 CFR 1.33. See 37 CFR l.4 for signature requirements and certifications. Juristic entities 

must be represented by a patent practitioner (see 37 crn 1.31, which is applicable to any paper filed on or after September 16 .. 2012, that is 
presented on behalf of a Juristic ent,ty, regardless of application f,!ing date). Submit multiple forms if more than one signature is required, see 
below•. 

I ✓ j * Total of _____ _1 ______ forms are submitted. 
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Privacy Act Statement 

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

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

1. The information on this form wili be treated confidentiaily to the extent aliowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records rnay be disciosed to the Department of Justice to determine whemer 
disclosure of these records is required by the Freedom of Information Act. 

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

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

4. A record in this system of records may be disciosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to compiy with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

7. A record from this system of records may be disc!osed 1 as a routine use, to the Administrator~ 
General Ser✓ices, or his/her designee, during an inspection of records conducted by GSA as 
part o! that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 LLS.C. :?.904 and 2906. Such disclosure shali 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other reievant (i.e., GSA or Commerce) directive. Such disclosure shaH not 
be used to make determinations about individuals. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federai, State, 
or iocal law enforcernent agency, i! the USPTO becomes aware of a violation or potentiai 
violation of law or regulation. 
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PTO/AIA/14 (O·l-22) 
Approved for use through 05/31i2024. 0MB 065'1--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 inforrnalion unless it contains f.l valid 0MB control nurnber. 

Attorney Docket Number 024607-02-5134-US 
Application Data Sheet 37 CFR 1 "76 

Application Number 

Title of Invention LITHIUM-lm-J BATTERY H.AVlf\JG DESIRABLE SAFETY PERFORMANCE 

The application data sheet is part of the provisional or nor.provisional application for which it is being submitted The foilowing form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1 76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or al! of the app!ication associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
· 37 CFR 5.2 (Paper filers only. Applications tt1at fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 ! §~['~@fl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Tao T.AO 

Residence Information (Select One) Q US F~es1dency ® I\Jon US ~"<esidency 0 Active US Military Service 

City Ningde City !Country of Residence i 
I 

lcN 

Mailing Address of Inventor: 

Address 1 t~o. 1, Xingang Road 

Address 2 Zhangwan Town, Jiaocheng Zone 

City I Ningde City I State/Provi nee I FJ 

Postal Code I 352100 I Countryi I CN 

Inventor 2 ! l@1faff ]l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Ming Liang MO 

Residence Information (Select One) 0 US Residency ® Non US f~esidency 0 Active US Military Service 

City Ningde City lcountry of Residence i lcN 
I 

Mailing Address of Inventor: 

Address 1 No. 1, Xingang Road 

Address 2 Zhangwan Town, .J1aocheng Zone 

City I i'-iingde City I State/Provi nee I FJ 

Postal Code I 352100 I Countryi I CN 

All Inventors Must Be Listed - Additional Inventor I nforrnation blocks may be !t A~a ti generated wit!1in tt1is form by selecting the Add button. 

Correspondence Information: 

EFS Web 2.2.13 
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PTO/AIA/14 (O·l-22) 
Approved for use through 05/31i2024. 0MB 065'1--0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond !o a collection of information unless it contains a valid ONIB con!rol number, 

Attorney Docket Number 024607-02-5134-US 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention LITHIUM-ION BATTEf~Y HAVl~~G DESlf~ABLE Sl\f-::ETY PEF<FOf~MANCE 

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

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

Customer Number 24341 

Email Address 

Application Information: 

Title of the Invention LITHIUM-Im~ BATTERY H/WING DESIRABLE SAFETY PERFORMANCE 

Attorney Docket Number 024607-02-5134-US I Small Entity Status Claimed □ 
Application Type ~Jon provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 4 I Suggested Figure for Publication {if any) I 

Filing By Reference: 
Only complete this section when filing an appiication by reference under 35 U.S.C. 111 (c) and 37 GR 1.57(a). Do not complete this section if 
application papE,rs including a spE,cification and any drawings are being fiiE;(L Any domestic b,!n,!fit or for,!ign priorily information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 cm 1.53(b), the description and any drawings of the present application are replaced by this 
refor,!nn! to the pr.!viously fiiE;d application, subj,!ct to condilions and rE;quir,!rYH!nts of 37 CFR 1.57(a). 

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

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

Request Not to Publish. I hereby request that the attact1ed application not be publist1ed under 

□ 
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be t!1e 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months alter filing. 

Representative Information: 

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

l-

Either enter Customer Number or compiete the Representative Name section below. If both sections are completed the customer 
Number wiii be used for the f~epresentat1ve Information during processing 

Please Select One: @ Customer Number I 0 US Patent Practitioner I 0 Limited f~ecognition (37 CH~ ·11 9) 

Customer Number 24341 

EFS Web 2.2.13 
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PTO/AIA/14 (O·l-22) 
Approved for use through 05/31i2024. 0MB 065'1--0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond !o a collection of information unless it contains a valid ONIB con!rol number. 

Attorney Docket Number 024607-02-5134-US 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention LITHIUM-ION BATTEf~Y HAVl~~G DESlf~ABLE Sl\f-::ETY PEF<FOf~MANCE 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to eitl1er claim benefit under 35 U.S.C. 1·19(e), ·120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in tt1e Application Data St1eet constitutes 
tl1e specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
Wtien referring to the current application, please leave tt1e "Application Number" field blank. 

Prior Application Status Pending !RfmM~I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

Continuation of 17746755 2022-05-17 

Prior Application Status Pending f!'famMiJ 
Filing or 37·1 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

17746755 Continuation of 17407081 2021-08-i 9 

Prior Application Status Abandoned ! R~mgyj I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

17407081 Continuation of 16113938 2018-08-27 

Prior Application Status Patented !Ri!WiWI 
----

Application Prior .Application Filing Date Issue Date 
Number 

Continuity Type 
I\Jurnber (YYYY-MM--DD) 

Patent Number (YYYY-MM-DD) 

16113938 Continuation of 1459(-3873 2015-01-14 1054'1441 2020-01--2 ·1 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to c!airn priority to a foreign application. Providing this information in the application data sheet 

constitutes the ciairn for prionty as required by 35 U S.C. 119( b) and 37 CH"< 1.55. When prionty 1s ciairned to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automaticaily attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by t~,e Office from t~,e participating foreign intellectual 

property office, or a certified copy of the foreign priority application is fiied, within the time period specified in 37 CFR i .55(g)(1). 

!#~@WWI 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

201420030319 A OJ 2014-01-i 7 

Additional Foreign Priority Data may be generated within this form by selecting tl1e 
Add button. 

EFS Web 2.2.13 
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PTO/AIA/14 (O·l-22) 
Approved for use through 05/31i2024. 0MB 065'1--0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required lo respond !o a collection of information unless it contains a valid ONIB con!rol number. 

024607-02-5134-US Attorney Docket Number 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention LITHIUM-ION BATTEf~Y HAVl~~G DESlf~ABLE Sl\f-::ETY PEF<FOf~MANCE 

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

This application (1) claims priority to or tt1e benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ ·16, 2013. 
NOTE: By providing this statement under 37 CFR 1 .55 or 1.78, this application, with a filing date on or after March 
16, 20·13, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.13 
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PTO/AIA/14 (O·l-22) 
Approved for use through 05/31i2024. 0MB 065'1--0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond !o a collection of information unless it contains a valid ONIB con!rol number. 

024607-02-5134-US Attorney Docket Number 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention LITHIUM-ION BATTEf~Y HAVl~~G DESlf~ABLE Sl\f-::ETY PEF<FOf~MANCE 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sl1eet is properly signed and filed with the application, applicant has provided written 
authority to permit a pmticipating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragrapl1 A in subsection 1 below) and the European Patent Office (EPO) access to any search results from tl1e instant 
application (see paragraph 8 in subsection 1 below). 

Should applicant choose not to provide an auUiorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or 8 or both in subsection 2 below. 

~_Q_IE: This section of the Application Data Sl1eet is QMLY reviewed and processed witl1 the INITIAL filing of an 
application. After the initial filing of an application, an Application Data st1eet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

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

A. Priority Document Exchange (PDX} - Unless box A in subsection 2 (opt-out of authorization) is cl1ecked, the 
undersigned t1ereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
Ct1ina (SIPO), the World Intellectual Property Organization (WIPO), and any ott1er foreign intellectual propeity office 
participating witl1 the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to U1e instant patent application is filed, access to: (i) U1e instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related biblio~1rapt1ic data, and (3) the date of tiling of this Authorization. See 37 CFR 1.14(t1) 
(i ). 

B. Search Results from U.S. Application to EPO - Unless box 8 in subsection 2 (opt-out of authorization) is checked, 
the undersigned t1ereby grants the USPTO authority to provide U1e EPO access to the bibliograpt1ic data and searct1 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that tt1e EPO's Rule i 41 ( 1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
tt1e instant application. 

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-tiled. lftt1is box is checked, U1e USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

8. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR i. ·14. 

EFS Web 2.2.13 
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PTO/AIA/14 (O·l-22) 
Approved for use through 05/31i2024. 0MB 065'1--0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond !o a collection of information unless it contains a valid ONIB con!rol number. 

Attorney Docket Number 024607-02-5134-US 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention LITHIUM-ION BATTEf~Y HAVl~~G DESlf~ABLE Sl\f-::ETY PEF<FOf~MANCE 

Applicant Information: 

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

Applicant 1 

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor 1s under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in H,e matter who is H,e applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

@ Assignee I Q Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

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

If applicant is the legal representative, indicate the authority to file the patent application, tl1e inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
lftt1e Applicant is an Organization ct1eck here. ~ 

Organization Name I Nlt~GDE AMPEREX TECHNOLOGY UMITED 

Mailing Address information For Applicant: 

Address 1 No. 1, Xingang f~oad 

Address 2 Zhangwan Town, ~liaocheng Zone 

City Ningde City State/Province FJ 

Country I CN Postal Code 352100 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

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

EFS Web 2.2.13 

I 
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PTO/AIA/14 (O·l-22) 
Approved for use through 05/31i2024. 0MB 065'1--0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond !o a collection of information unless it contains a valid ONIB con!rol number. 

Attorney Docket Number 024607-02-5134-US 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention LITHIUM-ION BATTEf~Y HAVl~~G DESlf~ABLE Sl\f-::ETY PEF<FOf~MANCE 

Assignee 1 

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

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

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Acidness 1 

Address 2 

City I State/Province 

Countryi I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
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LITHIUlVI-ION BATTERY HAVING DESIRABLE SAFETY 

PERl?O RVIAN CE 

10001] The present application is a continuation of ll.S. Patent Application No. 

17/746,755, entitled "LITHIUM-ION BATTERY HAVING- DESIRABLE SAFETY 

PERFORMANCE", filed May 17, 2022, which is a continuation of U.S. Patent Application 

No. 17/407,()81, entitled ·'LITHIUM-lON BATTERY HAVING DESIRABLE SAFETY 

PERFORl\!IANCE", filed August 19, 2021, v,-hich is a continuation of U.S. Patent Application 

No. 16/113,938, entitled "LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY 

PERFORlVIA1~CE", filedA.ugust 27, 2018, which 1s a continuation of U.S. Patent Application 

No. 14/596,873, entitled "LITI-HUM-ION BATTERY HAVING DESIRABLE SAFETY 

PERFORMANCE", filed January 14, 2015, which claims priority to Chinese Patent 

Application No. 201420030319.4, entitled "LITHIUM-ION BATTERYHAVING­

DESIRABLE SAFET'{ PERFORMANCE", filed J,muary 17, 2014, all of ·which are hereby 

incorporated by reference in their entirety. 

TECHNICAL FIELD 

10002] The present disclosure generally relates to lithium-ion batteries and, more 

particularly, relates to a iithiwn-ion battery having desirable safety performance. 

BACKGROITND 

[0003] At present, lithium-ion batteries are required to be thinner and thinner as well as 

have higher and higher energy density, which demands a lithium-ion battery has as much 

energy as possible in a volume as small a5 possible. 

[0004] ln conventional design of a lithium-ion battery, a lead 1s a component soldered on 

a current collector to conduct current. Arrangement of the lead \Vill increase the thickness of 

the lithium-ion battery no matter the lithium-ion battery adopts a Jelly-roll structure or a 

laminated structure. In other words, the area where the lead is soldered to the currnnt collector 

024607-02-513,1-US l 
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has a largest thickness in the lithium-ion battery. The increased thickness due to the lead is 

about 1-~5%) of the thickness of an assembled lithium-ion battery. Therefore, increase of 

thickness of a lithium-ion battery due to the lead has become one of the key actors which limit 

the energy density of the lithium-ion battery. 

10005] Chinese patent publication numbers CN 202495523U and CN 201087907-Y each 

discloses a lithium-ion battery which defines a recess on a positive plate and/or the negative 

plate to receive a lead therein. The arrangement of the recess on the positive plate and/or the 

negative plate can reduce the thickness of the lithium-ion battery. However, ·when the recess is 

defined at one end of the positive plate or the negative plate along a length direction thereof, 

thickness variation around the recess is much larger than the thickness variation of the film afar 

from the recess. Particularly, the arrangement of the recess may generate a number of corners. 

The film around the comers is readily peeled off, especially when the negative active material 

adopts an expansive substance, such as silicon. The structure as prev10usly described may lead 

to a high internal resistance of the lithium-ion battery and aflect the capacity of the lithium-ion 

battery. In addition, there is no insulating layer provided on the positive area corresponding to 

the positive recess or the negative recess, internal short circuit and lithium precipitation may 

potentially occur to the lithimn-ion battery, which will inevitably affect the safety perft)mumce 

of the lithium-ion battery. 

10006] In view of the foregoing, what is needed, therefore, is to provide a lithium-ion 

battery having desirable safety perfomumce. 

SUMMARY 

[0007] One object of the present disclosure 1s to provide a battery w-hich has high energy 

density ,md desirable safety performance. 

[0008] According to an embodiment of the present disclosure, a battery is provided and 

the battery includes: a first plate, comprising a first film and a first lead; a first insulating glue 

layer, disposed on a surface of the first lead; a second plate, comprising a second lead; in which 
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a second insulating glue layer is disposed on a surface of the first film corresponding to the 

second lead. 

10009] According to an embodiment of the present disclosure, the first plate includes a 

first current collector, the first film and the first lead, the first film being disposed on the first 

current collector, the first lead being electrically connected with the first current collector, the 

first film includes: a first recess configured to receive the first lead; a second plate, comprising 

a second current collector, a second film and a second lead, the second film being disposed on 

the second current collector, the second lead being electTically connected with the second 

current collector, the second film being provided with a second recess configured to receive 

the second lead. 

10010] Specifically, 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; the second 

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

film 1s a negative film, the second lead is a negative lead. 

!OOU] According to one embodiment of the present disclosure, a lithium-ion battery 

having desirable safety perfonnance 1s provided. The lithium-ion batteiy includes: 

a positive plate, including a positive current collector, a positive film formed on the 

positive current collector and a positive lead coupled to the positive current collector, the 

positive film being provided ·with a first recess and the positive lead being soldered in the first 

recess; 

a negative plate, including a negative current collector, a negative film formed on the 

negative current collector and a negative lead coupled. to the negative current collector, and the 

negative film being provided with a second recess and the negative lead being soldered in the 

second recess; 

a separator disposed betvveen the positive plate and the negative plate; and 

electrolyte, 
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,,..,herein upper and lower smfaces of the positive lead each is provided with a first 

insulating glue layer, a surface of the positive film corresponding to the second recess is pasted 

with a second insulating glue layer, and the first insulating glue layer formed on the lower 

surface of the positive lead entirely covers the blank positive current collector in the first recess. 

According to an embodiment of the present disclosure, the positive lead 1s entirely 

seated in the first recess and the negative lead is entirely seated in the second recess. Due to 

the arrangement of the first recess on the positive plate and the second recess on the negative 

plate, the positive lead and the negative lead can be received in the first recess and the second 

recess respectively. A.long the thickness direction, the thickness of the positive lead (negative 

lead) is less tlum the thickness of the positive plate (negative plate). Therefore, the lead will not 

induce thickness increase of the positive lead or the negative lead. Them will be more space 

for the active material, and energy density ofthe lithium-ion battery is improved remarkably. 

[0013] According to an embodiment of the present disclosure, the first recess or the second 

recess is defined via mechanical solvent deaning or laser deaning. 

root4] According to an embodiment of the present disclosure, the second insulating glue 

layer has a width larger than a width of the second recess, and the second insulating glue layer 

has a length larger than a length of the second recess. 

[0015] According to an embodiment of the present disclosure, the first insulating glue layer 

or the second insulating glue layer is one of a green insulating glue layer, a black insulating 

glue layer, a white insulating glue layer or a yellow insulating glue layer 

[0016] A.ccording to an embodiment of the present disclosure, a distance between a center 

of the first recess and one end of the positive fllrn is J i4~-3/4 of a length of the positive film, 

and a distance bet\veen a center ofthe second recess and one end of the negative film 1s 1/4"3/4 

of a length of the negative film. 

[0017] According to an embodiment of the present disclosure, the first recess and the 

second recess are defined in a middle portion of the positive plate and the negative plate 
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respectively. Even though the positive plate and/or the negative plate expand, unstable bonding, 

large thickness variation or even abscission of the positive film or the negative film around the 

recess is avoided. At the same time, the internal resistance of the lithium-ion ba1.1ery is reduced, 

and capacity and enerb'Y density of the lithium-ion battery are improved remarkably in the 

premise of unchanged battery cell size. 

[0018] According to an ernbodirnen1. of the present disclosure, a distance between a center 

of the first recess and one end of the positive film is half of a length of the positive film, and a 

distance between a center of the second recess and one end of the negative film is half of a 

length of the negative film. 

10019] According to an embodiment of the present disclosure, the first recess has a length 

1°" 100mm less than a length of the positive lead, the first recess has a vvidth l - 10mm larger 

than a width of the positive lead, the second recess has a length 1·-100mm less than a length of 

the negative lead, and the second recess has a vvidth 1-10mm larger than a width of the negative 

lead. 

10020] According to an embodiment of the present disclosure, 1.he first recess has a length 

l ~ 100mm less than a ·width of the positive film, and the second recess has a len6:rth l ~ lO0mm 

less 1.han a width of the negative film. 

10021] According to an embodiment of the present disclosure, the first recess has a depth 

no larger than a thickness of the positive film, and the second recess has a depth no larger than 

a thickness of the negative film. 

[0022] A.ccording to an embodiment of the present disclosure, the first recess has a depth 

0.005~-0. lmm larger than a thickness of the positive lead, and the second recess has a depth 

(}005·~0. lmm larger than a depth of the negative lead. 

10023] Compared with the prior art, due to the arrangement ofthe first insulating glue layer 

fonned on the upper and lower surfaces of the positive lead and the second insulating glue layer 

pasted on the surface of the positive film corresponding to the second recess, occurrence of 
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internal short circuit and lithium precipitation in the lithium-ion battery is remarkably reduced, 

and safety performance of the lithium-ion battery is improved remarkably in the premise of 

desirable energy density. 

roo24] Other advantages ,md novel features will be drawn from the following detailed 

description of preferred embodiments with the attached drawings. The accompanying drawings, 

which are incorporated in and constitute a part of this specification, illustrate embodiments of 

the present disclosure and, together with a general description of the disclosure given above, 

and the detailed. description of the embodiments given below, serve to explain the principles of 

the disclosure. 

BRIEF' DESCRIPTION 0-F THE DRA.WlNGS 

[0025] flG. 1 depicts an exemplary front view of a positive plate of a lithium-ion battery 

according to one embodiment of the present disclosure: 

[0026] FIG. 2 depicts an exemplary front view of a negative plate of a lithium-ion battery 

according to one embodiment of the present disclosure: 

roo211 FIG 3 depicts an exemplary top view of a positive plate of a lithium-ion battery 

according to one embodiment of the present disclosure; 

10028] FIG. 4 depicts an exemplary top view of a negative plate of a lithium-ion battery 

according to one embodiment of the present disclosure; 

10029] FIG. 5.A depicts an exemplmy cross-sectional view of a lithium-ion battery 

according to one embodiment of the present disclosure; FIG SB shows an enlarged. view of a 

portion A of FIG. 5A according to one embodiment of the present disclosure: and FlG. 5C 

shows an enlarged view of a portion B of FT G. SA according to one embodiment of the present 

disclosure. 

DE'l'.AILED DESCRIPTION 
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[0030J Example embodiments of the present disclosure will now be described more fully 

hereinafter with reference to the accompanying drawings, in which some, but not all 

embodiments of the disclosure are shown. Indeed, the disdosw-e may be embodied in many 

different fom1s and should not be construed as limited to the embodiments set forth herein: 

rather, these embodiments are provided so that this disclosure will satisf\r applicable legal 

requirements. Like reference numerals refer to like elements throughout. 

[0031] A.ccording to an embodiment of the present disclosure, a batte1y is provided and 

the battery includes: a first plate, comprising a first film and a first lead: a first insulating glue 

layer, disposed on a surface of the first lead; a second plate, comprising a second lead: in which 

a second insulating glue layer is disposed on a surface of the first film corresponding to the 

second lead. 

ro032] According to an embodiment of the present disclosure, the first plate includes a 

first current collector, the first film and the first lead, the first film being disposed on the first 

current collector, the first lead being electrically connected with the first current collector, the 

first film includes: a first recess configw-ed to receive the first lead: a second plate, comprising 

a second cmTent collector, a second film and a second lead, the second film being disposed on 

the second current collector, the second lead being electrically connected with the second 

current collector, the second film being provided with a second recess configured to receive 

the second lead. 

[0033] Specifically, the first plate is a positive pl ate, the first current collector is a positive 

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

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

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

Example 1 

[0034] Referring to FTG. 1 to FIG .SC, 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 l and the negative plate 2, and electrolyte (not shovvn). The positive 
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plate l includes a positive cw-rent collector 11, a positive film 12 provided on the positive 

current collector l L 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 lovver 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. 

10035] The second insulating glue layer 16 has a ,vidth larger than a width of the second 

recess 24. The second insulating glue layer 16 has a length larger than a length of the second 

recess 24. 

[0036J The first insulating glue layer 15 and the second insulating glue layer 16 are green 

insulating glue layers. 

[0037] The distance between the center of the first recess 14 and one end of the positive 

film 12, i.e. one end of the positive film 12 perpendicular to a length direction ofthe positive 

current collector 11 and formed no blank positive current collector 11, is half of a length of the 

positive film 12. The distance between the center of the second recess 24 and one end of the 

negative film 22, i.e. one end of the negative film 12 perpendicular to a length direction of the 

negative current collector 21 and formed no blank negative current collector 21, is half of a 

length of the negative film 22. 

10038] The first recess 14 has a length 25mmless tha.n a length of the positive lead 13. The 

first recess l 4 has a width 4mm larger than a width of the positive lead 13. The second recess 

24 has a length 25mm less than a length of the negative lead 23. The second recess has a width 

4mm larger than a ,vidth of the negative lead 23. 

[0039] The first recess 14 has a length 55mm less than a width of the positive film 13. The 

second recess 24 has a length 57mm less than a \Vii.1th of the negative film. 22. 
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[0040J The first recess 14 has a depth less than a thickness of the positive film 12. The 

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

[0041] The first recess 14 has a depth (}02mm larger than a thickness of the positive lead 

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

roo42J A i:nethod for manufacturing a lithium-ion battery according to one embodiment of 

the present disclosure ,vill be described in detail in v1ew of a 303482 square lithium-ion battery 

(a lithium-ion battery having a thickness of 3.0mm, a width of 34mm and a length of 82mm). 

The method for manufacturing a lithium-ion battery includes the steps of: 

[0043] Preparation of the positive plate: 

1) adding 95wt% positive active material LiCoO2, 2wt010 binder PVDF and 3wt010 conductive 

agent graphite mto solvent NMP, obtaining a positive slurry having a viscosity of 3000-

6000pa.s after folly stirring; 

2) coating the positive slurry on an aluminum foil having a thickness of 12µm, and obtaining a 

positive plate 1 having a compacted density of 4.1g/cm3 and a length of 277mm, a width of 

75mm, a thickness of 0.114mm after drying and cold pressing; 

3) removing the positive film 12 at a center of the positive plate l (at a middle portion along a 

length direction of the positive plate 1) via laser deaning to define a first recess 14 having a 

thickness of 0.1mm, a ,vidth of l 0mm 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 l 5mrn; 

5) providing green insulating glue layers on upper and lower surfaces of the positive lead 13, 

and pasting green insulating glue layer on the positive film 12 corresponding to the second 

recess 24 in winding, ensuring the green insulating glue layer on the lower surface of the 

positive lead 13 entirely covering the blank positive current collector 11 in the first recess 14. 
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[0044J Preparation of the negative plate: 

1) adding 95wt% negative active 1:naterial graphite, 2"wt% bonding agent SBR, 1 wt% thickener 

CMC and 2wi%) conductive agent graphite in solvent deionized water, and obtaining negative 

slurry having a viscosity of 1000-3000pa.s after fully stirring; 

2) coating the negative slurry on a copper foil having a thickness of 6pm, after drying and cold 

pressing, obtaining a negative plate having a compaction density of about l .6g/cm3 and a length 

of 28.5mm, a vvidth of 77mm, a thickness of 0.135mm; 

3) removing the negative active material at a center of the negative plate 2 (at a middle portion 

along a length direction of the negative plate 2) via mechanical cleaning to define a second 

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

of20mm; 

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

45mm, soldering the negative lead 23 in the second recess 24, with the negative lead 23 

extending out of the negative plate 2 of 15mm. 

[0045] Preparation of the electrolyte: fully mixing a mixture of methyl ethyl carbonate 

(EMC), diethyl carbonate (DEC), ethylene carbonate (EC) and propylene carbonate (PC) 

having a vveight ratio of 1 : 1 : 0.5 : 0 . .5; adding LiPF6 as solute and obtaining a base 

electrolyte containing 1 M LiPF6; adding 0.5wt% of two fluorine lithium oxalate borate and 

l wt% of adiponitrile in the base electrolyte, and obtaining electrolyte for use in a lithium-ion 

battery after folly dissolving. 

[0046] Preparation of the lithium-ion battery: coiling the positive plate 1 and the negative 

plate 2 with a separator polyethylene film 3 having a thickness of 0.013mm interposed between 

the positive plate 1 and the negative plate 2 and obtaining a bared battery celL vvith main portion 

of the bared battery cell having an average thickness of about 2.78mm; obtaining a final 

lithium-ion battery after drying the bared battery cell, pouring the electrolyte and packaging. 
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Example 2 

[0047] Example 2 is almost the same as Example 1, except that: 

[0048] The distance between a center of the first recess J 4 and one end of the positive film 

12 (one end of the positive film 12 perpendicular to a length direction of the positive current 

collector lJ and ftxmed no blank positive current collector 11) is about 1/4 of the length of the 

positive film 12. 

10049] The distance between a center of the second recess 24 a.nd one end of the negative 

film 22 (one end of the negative film 22 perpendicular to a length direction of the negative 

current collector 21 and formed no blank negative current collector 21) is about 1/4 of the 

length of the negative film 12. 

[0050] The first recess 14 has a len6:rth 75mm less than a length of the positive lead 13. The 

first recess 14 has a width 2mm larger than a vvidth of the positive lead 13. The second recess 

24 has a length 75mm less than a length of the negative lead 23. The second recess 24 has a 

width 2mm larger than a vvidth of the negative lead 23. 

10051] The first recess 14 has a len1:,-rth 30mm less than a width of the positive film 12. The 

second recess 24 has a length 33mm less than a width of the negative film 22. 

[0052] The first recess 14 has a depth O. 08mm larger than a thickness of the positive lead 

13. The second recess 24 has a depth 0.08mm larger than a thickness of the negative lead 23. 

[0053] 

[0054] 

The negative active material is silicon. 

The first insulating glue layer 15 and the second insulating glue layer 16 are black 

insulating glue layers. 

[0055] Other features of Example 2 are the same as have described in Example 1 and will 

not be detailed further 

Example 3 
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[0056J Example 3 is almost the same as Example 1, except that: 

[0057] The distance between a center of the first recess J 4 and one end of the positive film 

12 (one end of the positive film 12 perpendicular to a length direction of the positive current 

collector lJ and ftxmed no blank positive current collector 11) is about 3/4 of the length of the 

positive film 12. 

10058] The distance between a center of the second recess 24 and one end of the negative 

film 22 (one end of the negative film 22 perpendicular to a length direction of the negative 

current collector 21 and formed no blank negative current collector 21) is about 3/4 of the 

length of the negative film 12. 

[0059] The first recess 14 has a len6:rth 50mm less than a length of the positive lead 13. The 

first recess 14 has a width 8mm larger than a \vidth of the positive lead 13. The second recess 

24 has a length 50mm less than a length of the negative lead 23. The second recess 24 has a 

width 8mm larger than a width of the negative lead 23. 

The first recess 14 has a len1:,-rth 70mm less than a width of the positive film 12. The 

second recess 24 has a length 73mm less than a width of the negative film 22. 

[006.lj The first recess 14 has a depth O. 05mm larger than a thickness of the positive lead 

13. The second recess 24 has a depth 0.05mm larger than a thickness of the negative lead 23. 

[0062] 

[0063J 

The negative active material is silicon. 

The first insulating glue layer 15 and the second insulating glue layer 16 are white 

insulating glue layers. 

[0064] Other features of Exan1ple 3 are the same as have described m Example l and will 

not be detailed further. 

Example 4 

[0065] Example 4 is almost the same as Example 2, except that: 
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[0066J The distance between a center of the first recess 14 and one end of the positive film 

12 (one end of the positive film 12 perpendicular to a length direction of the positive current 

collector 11 and formed no blank positive current collector 11) is about 1/6 of the length of the 

positive film 12. 

10067] The distance between a center of the second recess 24 and one end of the negative 

filrn 22 (one end of the negative film 22 perpendicular to a length direction of the negative 

current collector 21 and fom1ed no blank negative current collector 21) is about 1/6 of the 

length of the negative film 12. 

[0068] The first insulating glue layer 15 and the second insulating glue layer 16 are yellow 

insulating glue layer. 

10069] Other features of Example 4 are the sarne as have described in Example 2 and ,vill 

not he detailed further. 

Example 5 

10070] Example 5 is almost the same as Example 3, except that: 

10071] The dist,mce between a center of the first recess 14 and one end of the positive film. 

12 ( one end of the positive film 12 perpendicular to a length direction of the positive current 

collector 11 and formed no blank positive current collector 1 l) is about 4/5 of the length of the 

positive film 12. 

[0072J The distance between a center of the second recess 24 and one end of the negative 

film 22 (one end of the negative film 22 perpendicular to a length direction of the negative 

current collector 21 ,md. formed no blank negative current collector 21) is about 4/5 of the 

length of the negative film 12. 

10073] Other features of Example 5 are the same as have described in Example 3 and will 

not be detailed further. 
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Cornparative Exrunple l 

[0074] The Cornparnti ve Example 1 is almost the same as Exarnple L except that upper 

and lmver surfaces of the positive lead 13 have no first insulating glue layer 15 formed thereon. 

TI1e surface of the positive film l 2 corresponding to the second recess 24 has no second 

insulating glue layer 16 pasted thereon. 

10075] Other features of Comparative Example l are the same as have described in 

Example l and will not be detailed further. 

Comparative Example 2 

10076] The Comparative Example 2 is almost the same as Example L except that the 

positive lead J 3 is soldered to the blank positive currnnt collector l J, the positive film 12 does 

not have a first recess 14, the negative lead 23 is soldered to the blank negative current collector 

2L the negative film 22 does not have a second recess 24. Other features of Comparative 

Example 2 are the same as have described in Example 1 and will not he detailed further. 

10077] 10 lithium-ion ba1.1eries are randomly selected from lithium-ion batteries according 

to Example l, Example 2, Example 3 and Comparative Example l respectively. Each lithium­

ion battery is carried out a cycle performance test of 300 cycles. Number of the lithium-ion 

batteries occuning short c1rcuit is calculated and the testing result is shown m Table 1. 

[0078] 10 lithium-ion batteries are randomly selected from lithium-ion batteries according 

to Example l, Example 2, Example 3 and Comparative Example 1 respectively. Each lithium­

ion ba1.1ery is carried out a cycle performance test of 100 cycles. Each lithium-ion battery is 

disassembled to observe lithium precipitation on the negative plate 2. Number of lithium-ion 

batteries ·whose negative plate 2 occurs lithiwn precipitation is calculated a.nd the testing result 

is shown in Table 2. 

Table l Short circuit and lithium precipitation on the negative plate occurs to lithium-ion 

batteries according to Examples l to 3 and Comparative Example 1 after cycle test 
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Number of batte1ies Number of batte1ies occuning 

Group occurrmg short circuit lithium precipitation on the 

after 300 cycles negative plate after 100 cycles 

Example 1 0 0 

Example 2 0 1 

Example 3 l 0 

Comparative Example 1 5 7 

10079] As clearly shown in Table 1, due to the first insulating glue layer 15 formed on the 

upper and lovver surfaces of the positive lead 13 and the second insulating glue layer l 6 pasted 

on the surface of the positive film 12 corresponding to the second recess 24, the safety 

performance of the lithium-ion battery can be improved remarkably. 

[0080] Capacity test internal resistance test and volumetric energy density test are carried 

out to the lithium-ion bat1eries according to Example 1 and Comparative Example 2. TI1e test 

result is show11 in Table 2. The capacity test and internal resistance test are carried out on hang 

m.achine at 25°C, the discharge capacity is 0.2C, the internal resistance is imped,mce under 

lO00Hz, and the volumet1ic energy density= minimum capacity x platform voltage/ maximum 

volume. 
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Table 2 Capacity, internal resistance and volumetric energy density oflithium-ion batteries 

according to Example l and Comparative Example 2 

DC resistance Average capacity Average thickness Average volumetric 
Group 

(mQ) (mAh) (mm) energy density(\,v'h/L) 

Example 1 55 1180 2.78 563 

Comparative 
62 J 170 2.84 546 

Example 2 

10081] As clearly shown in Table 2, the structure of the positive plate and negative plate 

according to the present disclosure can overcome uneven thickness of the battery celL so as to 

efficiently utilize the space of the lithiwn-ion battery, improve the capacity and the volwnetric 

energy density of the lithium-ion battery, and reduce the internal resistance of the lithium-ion 

battery. 

10082] Charging and discharging cycle tests are carried out to lithium-ion batteries in 

accordance with Examples 2 to 5, in which for the sake of illustration, the negative active 

material in Example l is substituted by silicon and referenced as Example 6. The lithium-ion 

batteries are disassembled after 50 cycles. Abscission of active material at the edge of the 

second recess 24 is shown in Table 3. 

Table 3 Abscission of active mate1ial at the edge of the second recess after charging and 

discharging cycle test of lithium-ion batteries according to Examples 2 to 6 

Example 4 Example 2 Example 6 Example 3 Example 5 

Abscission of 
Obvious No obvious No No obvious Obvious 

active 
abscission of abscission abscission abscission of abscission of 

material at the 
active of active of active active active 

second recess 
material material material material material 

after 50 cycles 

As clearly shovvn in Table 3, if the negative active material for use in the negative 

plate 2 is apt to serious volume expansion, such as silicon, the first recess 14 in the center of 

the positive plate l and the second recess 24 in the center of the negative plate 2 can effectively 
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reduce abscission of active material at the edge of the second recess 24. The negative plate 2 

adopting silicon as active material undertakes serious volume expansion, which may cause the 

negative plate 2 defining the second recess at one end thereof, cannot bear the uneven force at 

the second recess. However, the second recess 24 as describe in Examples 2, 3 and 6 each is 

located in the center of the negative plate 2. Tv,-o ends of the negative plate 2 bear almost the 

same forces and, therefore, abscission of active material at the edge of the second recess 24 can 

be improved remarkably. 

rooMJ Many modifications and other embodiments of the disclosure set forth herein ·will 

come to nrind to one skilled in the art to which these disclosure pertain having the benefit of 

the teachings presented. in the foregoing descriptions ,md. the associated dra\vings. Therefixe, 

it is to be understood that the disclosure are not to he limited to the specific embodiments 

disclosed and that modifications and other embodiments are intended to be included within the 

scope of the appended claims. Moreover, although the foregoing descriptions and the 

associated drawings describe example embodiments, it should be appreciated that alternative 

embodiments without departing from the scope of the appended claims. Although specific 

terms are employed herein, they are used in a generic and descriptive sense only and not for 

purposes of limitation. 
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CLAIMS 

\Vhat is clainwd is: 

1. A lithium-ion battery, comprising: 

a positive electrode compnsing a positive current collector and a positive electrode 

active material layer containing lithium cobalt oxide, the positive electrode active material 

layer is formed on the positive current collector, the positive electrode active material layer is 

provided with a first recess accommodating a positive lead being coupled with the positive 

current collector; 

a negative electrode comprising a negative current collector and a negative electrode 

active material layer containing graphite or silicon, the negative electrode active material layer 

is fom1ed on the negative current collector, the negative electrode active material layer being 

provided ·with a second recess accommodating a negative lead being coupled with the negative 

current collector; and the negative lead is disposed on a surface of the negative current collector 

facing away from the center of the battery; and a portion of the negative current collector where 

the negative lead is disposed extends towards the center of the battery; 

a separator disposed betv,-een the positive electrode a.nd the negative electrode; and 

an electrolyte. 

2. The lithium ion battery of claim 1, wherein a distance bet,veen a center of the first recess 

,md. one end of the positive electrode active material layer is l/4-3/4 of a length of the positive 

electrode active material layer: and a distance between a center of the second recess and one 

end of the negative electrode active i:naterial layer is 1/4-3/4 of a length of the negative 

electrode active material layer. 

3. The lithium ion batteiy of claim L wherem, the positive lead is disposed on a surface of 

the positive current collector facing a center of the battery; and a portion of the positive current 

collector where the positive lead 1s disposed extends away from the center of the battery. 

024607-02-513,1-US 18 

0359



4. The lithium ion battery of claim 2, wherein the first recess has a length of 1-100 mm less 

than a length ofthe positive lead, the first recess has a width of 1-10 mm larger than a width of 

the positive lead, the second recess has a length of 1-100 mm less than a length of the negative 

lead, and the second recess has a width of 1-10 mm larger than a vvidth of the negative lead. 

5. The lithium ion battery of claim L vvherein the first recess has a length of 1-100 mm less 

than a width of the positive electrode active material layer, a.nd the second recess has a length 

of l-100 mm less than a vvidth of the negative electrode active material layer. 

6. The lithium ion battery of claim L wherein the first recess ha5 a depth of 0. 005-0.1 mm 

larger than a thickness of the positive lead, and the second recess has a depth of 0.005-0.1 mm 

larger than a thickness of the negative lead. 

7. The lithium ion battery of claim 1, wherein a length of a portion of the positive lead in 

the first recess is less than a width of a remaining portion of the positive electrode active 

material layer from an edge of the first insulating glue layer covering the positive electrode 

active material layer to an edge of the positive electrode active material layer opposite to the 

first recess. 

8. The lithium ion battery of claim L wherein a width of a portion of the positive lead in 

the first recess is greater tha.n a width of a remaining portion of the first recess not occupied by 

the positive lead located on one side of the positive lead. 

9. The lithium ion battery of claim 1, 1.>v'herein a surface of the positive current collector 

corresponding to the positive lead is covered with another first insulating glue layer 

10. The lithium ion battery of claim 1, vvherein a top surface of the positive lead is provided 

with a first insulating glue layer, a surface of the positive electrode active material layer 

corresponding to the second recess is pasted v,~th a second insulating glue layer, the second 
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insulating glue layer has a v,,idth larger than a width of the second recess, and the second 

insulating glue layer has a length larger than a length of the second recess. 

11. A lithium ion battery, comprising: 

a positive electrode, comprising a positive current collector and a positive electrode active 

m.aterial layer being fonned on the positive currnnt collector, the positive electrode active 

material layer being provided with a first recess accommodating a positive lead being coupled 

·with the positive current collector; 

a negative electrode, comprismg a negative current collector and a negative electrode active 

m.aterial layer being formed on the negative current collector, the negative electrode active 

material layer being provided with a second recess accommodating a negative lead being 

coupled with the negative current collector; and the negative lead is disposed on a surface of 

the negative current collector facing mvay from the center of the battery; and a pmiion of the 

negative current collector where the negative lead is disposed ex.tends tovvards the center of the 

battery; 

a separator disposed between the positive electrode and the negative electrode; and 

an electrolyte. 

1 1 The lithium ion battery of claim 11, ·wherein a distance between a center of the first recess 

and one end of the positive electrode active material layer is 1/4-3/4 of a length of the positive 

electrode active material layer, and a distance bet1veen a center of the second recess and one 

end of the negative electrode active material layer is l/4-3/4 of a length of the negative 

electrode active material layer. 

13. The lithium ion battery of claim 11, ·wherein the positive lead is disposed on a surface of 

the positive cmTent collector facing a center of the battery; and a portion of the positive current 

collector where the positive lead is disposed extends away from the center ofthe battery. 

14. The lithimn ion battery of dairn 11, ·wherein the first recess has a length of 1-1 OOnun less 
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than a length of the positive lead, the first recess has a width of 1-10mm larger than a width of 

the positive lead, the second recess has a length of 1-100mm less than a length of the negative 

lead, and the second recess has a v,,idth of 1-10mm larger than a ·width of the negative lead. 

15. The lithium ion battery of claim 11, wherein the first recess has a length of 1-100mm less 

than a vvidth of the positive electrode active material layer, and the second recess has a length 

of 1-100mm less than a width of the negative electrode active material layer. 

16. The lithiwn ion battery of claim 11, wherein the first recess has a depth of 0. 005-0. 1mm 

larger than a thickness of the positive lead, and the second recess has a depth of 0.005-0. lmm 

larger than a thickness of the negative lead. 

17. The lithium ion battery of claim. 11, wherein a length of a portion of the positive lead in 

the first recess is less than a width of a remaining portion of the positive electrode active 

material layer from ,m edge of the first insulating glue layer covering the positive electrode 

active material layer to an edge of the positive electrode active mateiial layer opposite to the 

first recess. 

18. The lithium ion battery of claim 11, wherein a width of a portion of the positive lead in 

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

the positive lead located on one side of the positive lead. 

19. The lithiurn ion battery of claim 11, ·wherein a first location of a top surface of the positive 

lead is provided with a first insulating glue layer; a second location of a surface of the positive 

electrode active material layer corresponding to the second recess is pasted with a second 

insulating glue layer; a third location of a surface of the positive current collector corresponding 

to the positive lead is covered with another first insulating glue layer. 

20. The lithium ion battery of claim 19, wherein the second insulating glue layer has a width 
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larger than a width of the second recess, and the second insulating glue layer has a length larger 

than a length of the second recess. 
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ABSTRACT 

A lithiwn-ion battery including a positive electrode, a negative electrode, a separator 

disposed between the positive electrode and the negative electrode, and an electrolyte. The 

positive electrode includes a positive cw-rent collector and a positive electrode active material 

layer containing lithium cobalt oxide formed on the positive current collector. The positive 

electrode active material layer is provided with a first recess accommodating a positive lead 

coupled with the positive current collector and disposed on a surface of the positive current 

collector facing a center of the battery. The negative electrode includes a negative current 

collector and a negative electrode active material layer containing graphite or silicon formed 

on the negative cw-rent collector. The negative electrode active material layer is provided ·with 

a second recess accommodating a negative lead coupled with the negative current collector and 

disposed on a surface of the negative current collector facing away from the center of the battery, 
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