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: >� PATENT ANO TRADEMARK OFFICE
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PO Bo:< 1450 
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ELECTRONIC PAYMENT RECEIPT 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 

16/450A22 02/24/2022 01 :21 :24 PM ET 054985-000055-US-05 

Title of Invention 

PORTABLE VEH!CLE BATTERY JUMP START APPARATUS W!TH SAFETY PROTECTION AND 
JU[V1PER CABLE DEVICE THEREOF 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
un1jer 35 USC 111 (a) 

CONFIRMATION# 1()08 

PATENT CENTER# 60545667 

CUSTOMER# 20230 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 
DA.! 220585 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 
E20222ND22100831 

2820 HEOUEST FOH CONTlhlUED 

EXAMINl\TION (RCE)- 2�✓D Mm 

SUBSEOUENT REOUEST (SE.E 37 

CFR 1.114) 

PATENT# 

FILED BY Usa Elliott 

AUTHORIZED BY William Klima 

FILING DATE 06/24/20rn 

Fl RST NAMED ,i{matl1an Lewis 1\look 
INVENTOR 

ITEM PRICE($) 

rnoo.oo 

PAYMENT AUTHOR�EDBY 
Usa E!Hott 

QUANTITY 

TOTAL 

AMOUNT: 

ITEM TOT AL($) 

1000.00 

$1,omu:m 

This .Adqmwlednermmt Receipt evidences ,eceipt on the noted date by the USPTO of the indicated documents, characterized 

by the applica.nt, and i:1cluding paq;:i counts, where appiicabi::i. It serves as evidence ol rece,pt si:n:lm to a F'ost Ca.rd, as 

described in MPEP 50:1 

New Applicat!ons Under 35 U.S.C. 11 i 

If a new ;:1pplica!ion is be,rig filed and !l,::i application inc:iuoes !l,::i necessary components for fiiing date (see Ti' CF+l 1 S{(b)··(d) 

and [\/1PEP 506), a Filing Receipt (37 CFR 154) wili be issued in due course and the oa.te sllm,vn on tl1is Acknowledqement EXHIBIT 1002 
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Receipt 1Nill estab!isl1 the filing date of tile application 

National Stage of an !ntemationa! Appl!cation lmdm· 35 i..LS.C. 371 

If a timeiy submission to enter the nationa! staqe of an intemational application is compliant with tl:e conditions of 35 U.S.C. 

371 and other Hpplicable requirernents a Forrn PCT/DO/EO/903 ind,cating aceeptance ol the applicat:on as a national stage 

sub,,1ission under �15 U.S.C. 37·1 will b,,, ,ssu,x: in addition to the Fiiing Heceipt in due course. 

If a new ,nternationa! app:ication is being f:led w,d !he interna!iona, application includes the necessa:y components for an 

interna!ional li:,nq dat;:i (see PCT Ar!ic:le 11 and MPEY i 810), a f.,jotification ol the International Appl:cation ��umber and ol the 

International Filinq Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national secmity, 

and Fie date sr1own on U1is Acknowledgernent Receipt will establish the internationa, liling date ol the applica!ion. 
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # 
16/450,422 

Title of Invention 

RECEIPT DATE/ TIME 
02/24/2022 01 :21 :24 PM ET 

ATTORNEY DOCKET# 
054985-000055-US-05 

PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND 
JUMPER CABLE DEVICE THEREOF 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 

under 35 USC 111 (a) 

CONFIRMATION# 1008 

PATENT CENTER# 60545667 

CUSTOMER# 20230 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 
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OA,pdf 

,Jp3·182855U - D8.pdf 

AU2020201224 Exam Report 

No 3.pdf.pdf 

Digest 

PAGES 
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PATENT# -

FILED BY Lisa Elliott 

FILING DATE 06/24/2019 

Fl RST NAMED Jonathan Lewis Nook 
INVENTOR 

AUTHORIZED BY William Klima 

TOTAL DOCUMENTS: 4 

DESCRIPTION S!ZE (KB) 

Request ror Continued 1356 KB 

Examination (RCE) 

lnfmmation Disclosure "1346 KB 

Staternent (!DS) Form (8808) 

Foreign Reference 1032 KB 

hlon Patent Literature 302 KB 
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This Acknovvledgement Receipt eviciences receipt on t:1e noted Cate by t:1e USPTO of tl1e indicated cocuments, charactetizec 

by the applicant, and including page counts, where app!icab!e. It serves as evidence of receip t similar to a Post Card, as 

described in MF'EP 503. 

If a new applicatio n  is beino filed and the application includes the necessary components for fi!ing date (see 37 CFR 1.53(b)-(d) 

and MPU-' 506). a Hlk1g F."(eceipt (37 CFH 1 .54) w ili b::i issued in due cours::i and the ca.te shown on this Acknowledqement 

Receipt will estabiish the filing date of the application 

Nafa:ma! Stage of an !ntemationa! A.ppHcation under 35 LLS,C:, 371 

If a time\' submission !o enter the nationai stage of an international applica.!,on is compliant wi!I, the conditions of 35 U .S.C. 

37'1 and other applicable requiretnents a Forni PCT/DO/E0/903 indicatino acceptance of the application as a nationa l stage 
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New International AppUcaUon fi!ed wm1 the USPTO as a Receiving Off!ce 
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and the date shown on this .Aclqmwledoernent Receipt 1Nill establish the internationa! filing date of the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

20230 7590 03/10/2022 

Vorys, Sater, Seymour and Pease LLP 
1909 K St., NW 
9th Floor 
Washington, DC 20006-1152 

APPLICATION NO. FILING DATE 

16/450,422 06/24/2019 

FIRST NAMED INVENTOR 

Jonathan Lewis Nook 

EXAMINER 

DIAO,M BAYE 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 03/10/2022 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

054985-000055-US-05 1008 

TITLE OF INVENTION: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER CABLE DEVICE 

THEREOF 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $600 

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

$0.00 $0.00 $600 

DATE DUE 

06/10/2022 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 

It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 

www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 
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Vorys, Sater, Seymour and Pease LLP 

1909 K St., NW 
9th Floor 
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APPLICATION NO. FILING DATE 
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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. 

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 EFS-Web 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. 

Jonathan Lewis Nook 054985-000055-US-05 1008 

TITLE OF INVENTION: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER CABLE DEVICE 

ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $600 

EXAMINER ART UNIT 

DIAO, M BAYE 2859 

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363). 

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

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

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

$0.00 $0.00 

CLASS-SUBCLASS 

320-105000 

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. 

$600 06/10/2022 

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: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

0 Electronic Payment via EFS-Web 0 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. 
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EXAMINER 
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ART UNIT PAPER NUMBER 
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DATE MAILED: 03/10/2022 

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 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 

directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 

PTOL-85 (Rev. 02/11) 
EXHIBIT 1002 

Petitioner ADC (IPR2024-00577)Page 636 of 2235



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 1995, 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. Accordingly, pursuant to the requirements 

of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 

(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 

is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 

application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 

be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 

of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may

be disclosed to the Department of Justice to determine whether disclosure of these records is required by the

Freedom of Information Act.

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

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

settlement negotiations.

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

a request involving an individual, to whom the record pertains, when the individual has requested assistance

from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to comply

with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property

Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,

or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility

to recommend improvements in records management practices and programs, under authority of 44 U.S.C.

2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection

of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall

not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed

in an application which became abandoned or in which the proceedings were terminated and which application

is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Notice of Allowability 

Application No. 
16/450,422 
Examiner 
M'BAYE DIAO 

Applicant(s) 
Nook et al. 
Art Unit 
2859 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. 

1.0 This communication is responsive to RCEX filed on 02/24/2022. 
D A 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. 

3.0 The allowed claim(s) is/are 1-10, 12-23,29-54 (renumbered 1-48) . 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. 

4.0 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. D Certified copies of the priority documents have been received in Application No. __ . 
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. D Notice of References Cited (PT0-892) 
2.0 Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 02/24/2022. 

5. 0 Examiner's Amendment/Comment
6. 0 Examiner's Statement of Reasons for Allowance

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

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 

/M BA YE DIAO/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 

03/02/2022 

Notice of Allowability Part of Paper No./Mail Date 20220302 
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Application/Control Number: 16/450,422 

Art Unit: 2859 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

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

first inventor to file provisions of the AIA. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in

37 CFR 1.17 ( e ), was filed in this application after allowance or after an Office action under Ex 

Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible 

for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17 ( e) has been 

timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114. 

Applicant's submission filed on 02/24/2022 has been entered. 

3. Claims 1-10,12-23, and 29-54 are still pending in the application.

Information Disclosure Statement 

4. The information disclosure statement (IDS) submitted on 02/24/2022 was filed after the

mailing date of the notice of allowance on 11/24/2021. The submission is in compliance with 

the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 

considered by the examiner. 

Allowable Subject Matter 

5. Claims 1-10,12-23, and 29-54 (renumbered 1-48) are allowed over the prior art of record.

6. The following is an examiner's statement of reasons for allowance: The prior art

filed on 11/24/2021 together with art made of record fails to disclose or suggest, in the claimed 

combination, 
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Art Unit: 2859 

Page 3 

7. As in claim I: a jump starter apparatus comprising among other patentable features, " ... a

USB input charge circuit connected to the power supply, the USB input charge circuit 

comprising a DC/DC converter, the USB input charge circuit configured for converting power 

from a USB charger to increase charge voltage for charging the power supply; and a USB input 

connector connected to the USB input charge circuit, the USB input connector configured for 

connecting to the USB charger and providing charge input from the USB charger through the 

USB input connector and the USB input charge circuit to the power supply". 

8. Claims 2-10,12-23,40-41,43-52 depend directly or indirectly from claim I and therefore

are allowed for the same reasons. 

9. As in claim 29: a jump starter apparatus comprising among other patentable features,

" ... a USB input charge circuit connected to the power supply, the USB input charge circuit 

configured for converting power from a USB charger to increase charge voltage for charging the 

power supply; and a USB input connector connected to the USB input charge circuit, the USB 

input connector configured for connecting to the USB charger and providing charge input from 

the USB charger through the USB input connector and the USB input charge circuit to the power 

supply. 

10. As in claim 30: A jump starting device comprising among other patentable features, " ... a

USB input charge circuit connected to the power supply, the USB input charge circuit configured 

for converting power from a USB charger to increase charge voltage for charging the power 

supply; and a USB input connector configured for connecting to the USB charger and providing 

charge input from the USB charger through the USB input connector and the USB input charge 

circuit to the power supply". 
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Application/Control Number: 16/450,422 
Art Unit: 2859 

Page 4 

11. Claims 31-37 depend directly or indirectly from claim 30 and therefore are allowed for

the same reasons. 

12. As in claim 38: A jump starting device comprising among other patentable features, " ... a

USB input charge circuit connected to the power supply, the USB input charge circuit configured 

for converting power from a USB charger to increase charge voltage for charging the power 

supply; and a USB input connector connected to the USB input charge circuit, the USB input 

connector configured for connecting to the USB charger and providing charge input from the 

USB charger through the USB input connector and the USB input charge circuit to the power 

source". 

13. Claims 39 and 42 depend directly or indirectly from claim 38 and therefore are allowed

for the same reasons. 

14. As in claim 53: A jump starting device comprising among other patentable features," ... --

a USB input charge circuit connecting the USB connector to the power supply, the USB input 

charge circuit comprising a DC/DC converter, the USB input charge circuit configured for 

increasing voltage from the external USB charger to charge voltage for charging the power 

supply, wherein the DC-DC converter can be turned on and off by an output of the 

microcontroller". 

15. Claim 54 depend directly from claim 53 and therefore is allowed for the same reasons.

Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 
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16. While US 20120187897 to Lenk et al., (Lenk) discloses( a battery charger that uses

Page 5 

external USE/external power input connection node 502 is added to enable a USB or other type 

of external power connector to be connected with the battery charger 512. However, this voltage 

being at a voltage higher than the battery voltage, thus not requiring any voltage boost, which 

teaches away from the claimed invention as a boost voltage is required to charge a power supply 

of a jump start apparatus from a low 5V potential standard USB chargers to an up-converted 

voltage of 12.4Volts as required by the present application. 

17. Therefore the claims as presently submitted are allowable over the art of record.

Conclusion 

18. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to M'BAYE DIAO whose telephone number is (571)272-6127. The 

examiner can normally be reached M-F; 9:00AM-6:30PM. 

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

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, DREW A DUNN can be reached on 571-272-2312. 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 
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information about Patent Center and https://www.uspto.gov/patents/docx for information about 

filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC) 

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 

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

/M BAYE DIAO/ 

Primary Examiner, Art Unit 2859 

March 2, 2022 

M'BAYE DIAO 

Primary Examiner 

Art Unit 2859 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 16/450,422 Nook et al. 

Examiner Art Unit 

M'BAYE DIAO 2859 

✓ Rejected - Cancelled N Non-Elected A Appeal 

- Allowed Restricted I Interference 0 Objected -

CLAIMS 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47

CLAIM DATE 

Final Original 08/07/2020 02/05/2021 06/21/2021 11/15/2021 03/02/2022 

1 1 ✓ ✓ ✓ = = 

2 2 ✓ ✓ ✓ = = 

3 3 ✓ ✓ ✓ = = 

4 4 ✓ ✓ ✓ = = 

5 5 ✓ ✓ ✓ = = 

6 6 ✓ ✓ ✓ = = 

7 7 ✓ ✓ ✓ = = 

8 8 ✓ ✓ ✓ = = 

9 9 ✓ ✓ ✓ = = 

10 10 ✓ ✓ ✓ = = 

11 ✓ ✓ - - -

11 12 ✓ ✓ ✓ = = 

12 13 ✓ ✓ ✓ = = 

13 14 ✓ ✓ ✓ = = 

14 15 ✓ ✓ ✓ = = 

15 16 ✓ ✓ ✓ = = 

16 17 ✓ ✓ ✓ = = 

17 18 ✓ ✓ ✓ = = 

18 19 ✓ ✓ ✓ = = 

19 20 ✓ ✓ ✓ = = 

20 21 ✓ ✓ ✓ = = 

21 22 ✓ ✓ ✓ = = 

22 23 ✓ ✓ ✓ = = 

24 - - - - -

25 - - - - -

26 - - - - -

27 - - - - -

28 - - - - -

35 29 ✓ ✓ ✓ = = 

36 30 ✓ ✓ ✓ = = 

37 31 ✓ ✓ ✓ = = 

38 32 ✓ ✓ ✓ = = 

39 33 ✓ ✓ ✓ = = 

40 34 ✓ ✓ ✓ = = 

41 35 ✓ ✓ ✓ = = 

42 36 ✓ ✓ ✓ = = 

43 37 ✓ ✓ ✓ = = 

44 38 ✓ ✓ ✓ = = 

45 39 ✓ ✓ = = 

23 40 ✓ ✓ = = 

24 41 ✓ ✓ = = 

46 42 ✓ ✓ = = 

U.S. Patent and Trademark Office Part of Paper No.: 20220302 

Page 1 of 2 
EXHIBIT 1002 

Petitioner ADC (IPR2024-00577)Page 644 of 2235



Index of Claims 

CLAIM 

Final Original 08/07/2020 

25 43 

26 44 

27 45 

28 46 

29 47 

30 48 

31 49 

32 50 

33 51 

34 52 

47 53 

48 54 

U.S. Patent and Trademark Office 

Application/Control No. 

16/450,422 

Examiner 

M'BAYE DIAO 

02/05/2021 06/21/2021 11/15/2021 

✓ ✓ = 

✓ ✓ = 

✓ ✓ = 

✓ ✓ = 

✓ ✓ = 

✓ ✓ = 

✓ ✓ = 

✓ ✓ = 

✓ ✓ = 

= 

= 

= 
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DATE 

Applicant(s)/Patent Under Reexamination 

Nook et al. 

Art Unit 
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03/02/2022 
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= 
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= 

= 
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Issue Classification 

CPC 

Symbol 

860L 
I rnI 53

I rnI 
H02J I rnI 7 1m 
H02J 1m 7 I rn 
H02J 1m 7 I mt 
H02J I rnt 7 1m 
H02J 1 rnr 1 I mt 
H02J 1m 7 I rnt 
H02J I rn 7 1m 

CPC Combination Sets 

Symbol 

Application/Control No. 

16/450,422 

Examiner 

M'BAYE DIAO 

14 

0034 

0029 

0047 

342 

122 

00 

0048 

1m1 I ? I 

NONE 

(Assistant Examiner) 

/M BAYE DIAO/ 

Primary Examiner, Art Unit 2859 

(Primary Examiner) 

U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

Nook et al. 

Art Unit 

2859 

Type Version 

F 2019-02-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2020-01-01 

A 2020-01-01 

A 2013-01-01 

A 2020-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 48 

02 March 2022 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 4 

Part of Paper No.: 20220302 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

860L53/14 

H02J7/00 

H02J7/34 

H02J1/10 

I 
NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

320 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/M BAYE DIAO/ 
Primary Examiner, Art Unit 2859 

(Primary Examiner) 

U.S. Patent and Trademark Office 

Application/Control No. 

16/450,422 

Examiner 

M'BAYE DIAO 

I rn 53 

1m 7 
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(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2014/10/23 
05:41 PM 

2014/10/23 
05:41 PM 

2014/10/23 
05:41 PM 

2014/10/23 
05:41 PM 

2014/10/23 
11:17 PM 

2014/10/23 
11 :21 PM 

2014/10/23 
11 :21 PM 

2014/10/23 
11 :23 PM 

2014/10/23 
11 :28 PM 

2014/10/23 
11 :28 PM 

2014/10/23 
11 :29 PM 

2014/10/23 
11 :29 PM 

2014/10/23 
11 :29 PM 

2014/10/23 
11 :29 PM 

2014/10/24 
11:19 PM 

2014/10/24 
11 :21 PM 

2014/10/24 
11 :21 PM 

2014/10/24 
11 :22 PM 
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L68 0 

L69 3558 

L70 0 

L71 0 

L72 10 

L73 22 

L74 0 

L75 4 

L76 2 

L77 134 

L78 196 

L79 0 

L80 3573 

L81 25112 

L82 167713 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

processor controller) 

L64 and L66 and L67 

jump adj start$3 

L64 and L66 and L69 

L64 and L66 

(US-20130314041-$ or 
US-20120091944-$ or 
US-20070285049-$ or 
US-20050252573-$ or 
US-20050040788-
$).did. or (US-6130519-
$ or US-8172603-$ or 
US-6262559-$ or US-
5083076-$ or US-
4885524-$).did. 

("5635817"I"8493021 "I" 
7872361 "1"2004013029 
8"1"20100301800"1"592 
1809"1"6140796"1"6632 
103"1"7301303"1"57931 
85 "I "6262492" I "563581 
8"1"8376775"1"2014015 
9509"1"5111130"1"5189 
359"1"6756764"1"57951 
82"1"6212054"1"819902 
4"1"2002004117 4"1"201 
30154543").PN. 

L72 and L73 

("20050110467"1"63625 
99"1"6803743"1"714858 
0").PN. 

WO-2013137873-$.did. 

advantages near4 
(lithium-ion) adj 
batter$3 

320/1 OS.eels. and 
(@ad<="20140703") 

L77 and L78 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PGPUB; USPAT) OR 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2014/10/24 
11 :22 PM 

2014/10/24 
11 :22 PM 

2014/10/24 
11 :22 PM 

2014/10/24 
11 :23 PM 

2014/10/24 
11 :49 PM 

2014/10/24 
11 :50 PM 

2014/10/24 
11 :50 PM 

2014/11/12 
05:02 PM 

2014/12/03 
12:05 PM 

2014/12/03 
01 :03 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
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L83 2991441 

L84 15 

L85 0 

L86 188 

L87 0 

L88 224 

L89 0 

L90 25112 

L91 0 

L92 1687265 

L93 53 

L94 0 

L95 84 

L96 0 

L97 150 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

(microcontroller 
microcomputer 
microprocessor 
processor controller) 

L80 and L81 and L82 
and L83 

L77 and L84 

reverse adj polarity adj 
(detect$3 sens$3) 

L77 and L86 

((integrated combo 
combination assembly) 
adj jumper) and ((plug 
connector)) 

L77 and L88 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L77 and L90 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

L77 and L92 

L93 and L90 

Gump adj (start$3 
cable)) with (alligator$2 
clamp$2) 

L93 and L95 

(US-5793185-$ or US-
5752754-$ or US-
4562893-$ or US-
4793175-$ or US-
4972135-$ or US-
5886501-$ or US-
5936317-$ or US-
4521204-$ or US-
4540376-$ or US-
4554221-$ or US-

4565538-$ or US-
4573943-$ or US-
4759728-$ or US-
4798975-$ or US-
4878877-$ or US-
4889516-$ or US-
4969834-$ or US-
5179494-$ or US-

EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :06 PM 

2014/12/03 
01 :06 PM 

2014/12/03 
01 :07 PM 

2014/12/03 
01 :07 PM 

2014/12/03 
01 :07 PM 

2014/12/03 
01 :08 PM 
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03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

5219034-$ or US-

5281792-$ or US-

5354215-$ or US-

5367250-$ or US-

54 79160-$ or US-

5515939-$ or US-

5635804-$ or US-

5635818-$).did. or (US-

5687573-$ or US-

5754031-$ or US-

5780953-$ or US-

5796255-$ or US-

6036574-$ or US-

6111393-$ or US-

6130519-$ or US-

6232728-$ or US-

3590357-$ or US-

3585358-$ or US-

3654538-$ or US-

3648146-$ or US-

3783846-$ or US-

4246559-$ or US-

4251847-$ or US-

4272142-$ or US-

427 4690-$ or US-

4305004-$ or US-

4309675-$ or US-

4321542-$ or US-

4323830-$ or US-

4327 420-$ or US-

4327519-$ or US-

4346335-$ or US-

4346893-$ or US-

434977 4-$ or US-

4359893-$).did. or (US-

4366430-$ or US-

4379989-$ or US-

4380718-$ or US-

4383213-$ or US-

4388618-$ or US-

4420212-$ or US-

4435660-$ or US-

4449089-$ or US-

4459536-$ or US-

4461958-$ or US-

4463402-$ or US-

44 79083-$ or US-

4482830-$ or US-

4488147-$ or US-

4491110-$ or US-

4497306-$ or US-

4503378-$ or US-

4508516-$ or US-

4511831-$ or US-

4511825-$ or US-

4516648-$ or US-

4537174-$ or US-

4550280-$ or US-
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03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

4575670-$ or US-

4584513-$ or US-

4615958-$ or US-

4616166-$).did. or (US-

4631455-$ or US-

4 760000-$ or US-

4 764852-$ or US-

4 769586-$ or US-

4 799135-$ or US-

4820966-$ or US-

4829223-$ or US-

4831321-$ or US-

4840583-$ or US-

4859987-$ or US-

4868409-$ or US-

4871957-$ or US-

4871959-$ or US-

4884464-$ or US-

4885524-$ or US-

4892204-$ or US-

4913981-$ or US-

4923415-$ or US-

4924176-$ or US-

4975089-$ or US-

5012689-$ or US-

RE34159-$ or US-

5241242-$ or US-

5245258-$ or US-

H001236-$ or US-

5253138-$ or US-

5277285-$).did. or (US-

5287085-$ or US-

5306990-$ or US-

5343128-$ or US-

5343135-$ or US-

5357186-$ or US-

5430334-$ or US-

5498933-$ or US-

5502368-$ or US-

5522582-$ or US-

5546264-$ or US-

5548462-$ or US-

5555864-$ or US-

5560442-$ or US-

5565760-$ or US-

5571999-$ or US-

5593797-$ or US-

5604653-$ or US-

5626504-$ or US-

5631544-$ or US-

5635817-$ or US-

5650242-$ or US-

5652471-$ or US-

5656922-$ or US-

5691892-$ or US-

5693995-$ or US-

5701038-$ or US-

5710471-$).did. or (US-
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L98 0 

L99 1856 

L100 0 

L 101 1 

L102 1 

L103 3824 

L104 3612 

L105 25490 

L106 169705 

L107 17 

L108 4 

L 110 1 

L121 3824 

L122 25490 

L123 169705 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

5712549-$ or US-
5712568-$ or US-
5731669-$ or US-
5747909-$ or US-
5753989-$ or US-
5767660-$ or US-
5772468-$ or US-
5777455-$ or US-
5790037-$ or US-
5795182-$ or US-
5820407-$ or US-
584 7911-$ or US-
5868076-$ or US-
5892342-$ or US-
5913911-$ or US-
5921809-$).did. 

L93 and L97 

320/110-112.ccls. and 
(@ad<="20140703") 

L93 and L99 

"20130241488" 

"20050110467" 

(H02J7 /0034 
H02J7 /0054 Y02E60/12 
H02J7/0042, 
H02J2001 /006).cpc. 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

L 104 and L 105 and 
L106 

L 103 and L 105 and 
L106 

"6130519".pn. 

(H02J7 /0034 
H02J7 /0054 Y02E60/12 
H02J7/0042, 
H02J2001 /006).cpc. 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2014/12/03 
01 :08 PM 

2014/12/03 
01 :08 PM 

2014/12/03 
01 :08 PM 

2014/12/03 
01 :39 PM 

2015/01/29 
11 :35 AM 

2015/01/29 
02:06 PM 

2015/01/29 
02:07 PM 

2015/01/29 
02:07 PM 

2015/01/29 
02:07 PM 

2015/01/29 
02:07 PM 

2015/01/29 
02:08 PM 

2015/01/29 
02:32 PM 

2015/01/29 
10:34 PM 

2015/01/29 
10:34 PM 

2015/01/29 
10:34 PM 
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L124 4 

L125 4 

L126 1 

L127 2 

L128 2 

L129 1 

L130 154 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

L121 and L122 and 

L123 

L 124 and 

(@ad<="20140703") 

"9007015".PN. 

"9506446". PN. 

"20040130298" 

"20050110467" 

r5793185" "5752754" 

"4562893" "4793175" 

"4972135" "5886501" 

"5936317" "4521204" 

"4540376" "4554221" 

"4565538" "4573943" 

"4759728" "4798975" 

"4878877" "4889516" 

"4969834" "5179494" 

"5219034" "5281792" 

"5354215" "5367250" 

"5479160" "5515939" 

"5635804" "5635818" 

"5687573" "5754031" 

"5780953" "5796255" 

"603657 4" "6111393" 

"6130519" "6232728" 

"3590357" "3585358" 

"3654538" "3648146" 

"3783846" "4246559" 

"4251847" "4272142" 

"427 4690" "4305004" 

"4309675" "4321542" 

"4323830" "4327 420" 

"4327519" "4346335" 

"4346893" "4349774" 

"4359893" "4366430" 

"4379989" "4380718" 

"4383213" "4388618" 

"4420212" "4435660" 

"4449089" "4459536" 

"4461958" "4463402" 

"4479083" "4482830" 

"4488147" "4491110" 

"4497306" "4503378" 

"4508516" "4511831" 

"4511825" "4516648" 

"4537174" "4550280" 

"4575670" "4584513" 

"4615958" "4616166" 

"4631455" "4760000" 

"4 764852" "4 769586" 

"4 799135" "4820966" 

"4829223" "4831321" 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2015/01/29 

10:34 PM 

2015/01/29 

10:34 PM 

2018/04/23 

12:22 PM 

2018/04/23 

08:53 PM 

2018/04/23 

09:12 PM 

2018/04/24 

03:49 PM 

2018/04/24 

06:18 PM 
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L131 4480 

L132 35042 

L133 62 

L134 1 

L135 73 

L136 259 

L137 0 

L138 35 

L139 73 

L140 35 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

"4840583" "4859987" 
"4868409" "4871957" 
"4871959" "4884464" 
"4885524" "4892204" 
"4913981" "4923415" 
"4924176" "4975089" 
"5012689" RE34159 
"5241242" "5245258" 
H001236 "5253138" 
"5277285" "5287085" 
"5306990" "5343128" 
"5343135" "5357186" 
"5430334" "5498933" 
"5502368" "5522582" 
"5546264" "5548462" 
"5555864" "5560442" 
"5565760" "5571999" 
"5593797" "5604653" 
"5626504" "5631544" 
"5635817" "5650242" 
"56524 71" "5656922" 
"5691892" "5693995" 
"5701038" "5710471" 
"5712549" "5712568" 
"5731669" "5747909" 
"5753989" "5767660" 
"5772468" "5777455" 
"5790037" "5795182" 
"5820407" "584 7911" 
"5868076" "5892342" 
"5913911" "5921809" 
).pn. 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L 131 and L 132 

L 130 AND L 133 

((batter$3 adj 
presence)) adj (sens$3 
detect$4) 

reverse adj polarity adj 
(detect$3 sens$3) 

L 135 and L 136 

(positive negative) near 
vehicle near connect$2 

((batter$3 adj 
presence)) adj (sens$3 
detect$4) 

(positive negative) near 
vehicle near connect$2 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2018/04/24 
06:18 PM 

2018/04/24 
06:18 PM 

2018/04/24 
06:18 PM 

2018/04/24 
06:18 PM 

2019/01/05 
07:16 PM 

2019/01/05 
07:16 PM 

2019/01/05 
07:16 PM 

2019/01/05 
07:18 PM 

2019/01/05 
09:13 PM 

2019/01/05 
09:13 PM 
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L141 0 

L142 302 

L143 0 

L144 37280 

L145 7 

L146 4703 

L147 37280 

L148 67 

L149 0 

L150 130 

L151 7 

L152 2 

L153 14677 

L157 1 

L158 1 

L159 150 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

L 139 and L 140 

((integrated combo 
combination assembly) 
adj jumper) and ((plug 
connector)) 

L 139 and L 142 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L 139 and L 144 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L 146 and L 147 

L 145 and L 148 

battery adj (presence 
connection) adj (sens$3 
detect$3) 

L 145 and L 150 

"20040130298" 

(B60L53/14 or 
H02J7/0047 or 
H02J7/0054 or 
H02J7/0029 or 
H02J7/0034 or 
H02J2007 /0062 or 
H02J2007 /005 or 
H02J2001 /006).cpc. 

"9007015".PN. 

"9770992".PN. 

(US-6014016-$ or US-
6157148-$ or US-
5819695-$ or US-
6057055-$ or US-
61684 70-$ or US-
6184794-$ or US-
6240637-$ or US-
440327 4-$ or US-
4413234-$ or US-
4546265-$ or US-
5193212-$ or US-
5194799-$ or US-

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2019/01/05 
09:13 PM 

2019/01/05 
09:24 PM 

2019/01/05 
09:24 PM 

2019/01/05 
09:25 PM 

2019/01/05 
09:25 PM 

2019/01/05 
09:26 PM 

2019/01/05 
09:26 PM 

2019/01/05 
09:26 PM 

2019/01/05 
09:26 PM 

2019/01/05 
09:29 PM 

2019/01/05 
09:29 PM 

2019/01/05 
11 :34 PM 

2019/07/25 
02:58 PM 

2019/10/07 
11 :00 AM 

2019/10/07 
12:07 PM 

2019/10/07 
01 :22 PM 
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03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

5245304-$ or US-

5309031-$ or US-

5685630-$ or US-

5778026-$ or US-

5789099-$ or US-

5811913-$ or US-

5850134-$ or US-

4270834-$ or US-

4270827-$ or US-

427 4043-$ or US-

4303962-$ or US-

4305550-$ or US-

4314193-$ or US-

4320333-$).did. or (US-

4354 725-$ or US-

4374347-$ or US-

4373763-$ or US-

4373762-$ or US-

4377317-$ or US-

4384240-$ or US-

4409538-$ or US-

4467263-$ or US-

44 70654-$ or US-

4496204-$ or US-

4516066-$ or US-

4527223-$ or US-

4552542-$ or US-

4555656-$ or US-

4567 4 76-$ or US-

4785229-$ or US-

4 794315-$ or US-

4808495-$ or US-

4811176-$ or US-

4816972-$ or US-

4924358-$ or US-

4928094-$ or US-

4929522-$ or US-

4959640-$ or US-

5192904-$ or US-

5193198-$ or US-

5204611-$).did. or (US-

5206636-$ or US-

5225760-$ or US-

5237257-$ or US-

5245269-$ or US-

5260636-$ or US-

5267800-$ or US-

5287298-$ or US-

5291388-$ or US-

5304434-$ or US-

5406272-$ or US-

5426358-$ or US-

54 72802-$ or US-

5506488-$ or US-

5528901-$ or US-

5536977-$ or US-

5539610-$ or US-

5587916-$ or US-
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03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

5608303-$ or US-

5614807-$ or US-

5643693-$ or US-

5660946-$ or US-

5662504-$ or US-

5672952-$ or US-

5682050-$ or US-

5689209-$ or US-

5723973-$ or US-

5747891-$).did. or (US-

5796181-$ or US-

5833499-$ or US-

5876423-$ or US-

5886501-$ or US-

5908714-$ or US-

5915224-$ or US-

5916709-$ or US-

5929604-$ or US-

5936317-$ or US-

5940520-$ or US-

5978491-$ or US-

6046445-$ or US-

6078214-$ or US-

60877 40-$ or US-

6091906-$ or US-

6131065-$ or US-

6174618-$ or US-

4245308-$ or US-

4246635-$ or US-

4246544-$ or US-

424 7813-$ or US-

4247753-$ or US-

4258292-$ or US-

4259631-$ or US-

4262278-$ or US-

4271092-$ or US-

4275385-$).did. or (US-

4276236-$ or US-

4281368-$ or US-

4290060-$ or US-

4292840-$ or US-

4307437-$ or US-

4306374-$ or US-

4314194-$ or US-

4316097-$ or US-

4321523-$ or US-

4321646-$ or US-

4322484-$ or US-

4323837-$ or US-

4326161-$ or US-

4330686-$ or US-

4332003-$ or US-

4335375-$ or US-

4335481-$ or US-

4339677-$ or US-

4345154-$ or US-

4355263-$ or US-

4355422-$ or US-
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L160 150 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

4356442-$ or US-

4360789-$ or US-

4361730-$ or US-

4368507-$ or US-

4382221-$ or US-

4392185-$).did. or (US-

4395774-$ or US-

4399201-$ or US-

4401856-$ or US-

4410835-$ or US-

4414298-$ or US-

4413364-$ or US-

4415272-$ or US-

4415843-$ or US-

4417240-$ or US-

4416550-$ or US-

4424854-$ or US-

4430396-$ or US-

4432938-$ or US-

4435742-$ or US-

4435486-$ or US-

4445358-$).did. 

(US-6014016-$ or US-

6157148-$ or US-

5819695-$ or US-

6057055-$ or US-

61684 70-$ or US-

6184794-$ or US-

6240637-$ or US-

440327 4-$ or US-

4413234-$ or US-

4546265-$ or US-

5193212-$ or US-

5194799-$ or US-

5245304-$ or US-

5309031-$ or US-

5685630-$ or US-

5778026-$ or US-

5789099-$ or US-

5811913-$ or US-

5850134-$ or US-

4270834-$ or US-

4270827-$ or US-

427 4043-$ or US-

4303962-$ or US-

4305550-$ or US-

4314193-$ or US-

4320333-$).did. or (US-

4354 725-$ or US-

4374347-$ or US-

4373763-$ or US-

4373762-$ or US-

4377317-$ or US-

4384240-$ or US-

4409538-$ or US-

4467263-$ or US-

44 70654-$ or US-

4496204-$ or US-

(USPAT) OR ON ON 2019/10/07 

01 :22 PM 
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03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

4516066-$ or US-

4527223-$ or US-

4552542-$ or US-

4555656-$ or US-

4567 4 76-$ or US-

4785229-$ or US-

4 794315-$ or US-

4808495-$ or US-

4811176-$ or US-

4816972-$ or US-

4924358-$ or US-

4928094-$ or US-

4929522-$ or US-

4959640-$ or US-

5192904-$ or US-

5193198-$ or US-

5204611-$).did. or (US-

5206636-$ or US-

5225760-$ or US-

5237257-$ or US-

5245269-$ or US-

5260636-$ or US-

5267800-$ or US-

5287298-$ or US-

5291388-$ or US-

5304434-$ or US-

5406272-$ or US-

5426358-$ or US-

54 72802-$ or US-

5506488-$ or US-

5528901-$ or US-

5536977-$ or US-

5539610-$ or US-

5587916-$ or US-

5608303-$ or US-

5614807-$ or US-

5643693-$ or US-

5660946-$ or US-

5662504-$ or US-

5672952-$ or US-

5682050-$ or US-

5689209-$ or US-

5723973-$ or US-

5747891-$).did. or (US-

5796181-$ or US-

5833499-$ or US-

5876423-$ or US-

5886501-$ or US-

5908714-$ or US-

5915224-$ or US-

5916709-$ or US-

5929604-$ or US-

5936317-$ or US-

5940520-$ or US-

5978491-$ or US-

6046445-$ or US-

6078214-$ or US-

60877 40-$ or US-
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L161 4959 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

6091906-$ or US-
6131065-$ or US-
6174618-$ or US-
4245308-$ or US-
4246635-$ or US-
4246544-$ or US-
424 7813-$ or US-
4247753-$ or US-
4258292-$ or US-
4259631-$ or US-
4262278-$ or US-
4271092-$ or US-
4275385-$).did. or (US-

4276236-$ or US-
4281368-$ or US-
4290060-$ or US-
4292840-$ or US-
4307437-$ or US-
4306374-$ or US-
4314194-$ or US-
4316097-$ or US-
4321523-$ or US-
4321646-$ or US-
4322484-$ or US-
4323837-$ or US-
4326161-$ or US-
4330686-$ or US-
4332003-$ or US-
4335375-$ or US-
4335481-$ or US-
4339677-$ or US-
4345154-$ or US-
4355263-$ or US-
4355422-$ or US-
4356442-$ or US-
4360789-$ or US-
4361730-$ or US-
4368507-$ or US-
4382221-$ or US-
4392185-$).did. or (US-

4395774-$ or US-
4399201-$ or US-
4401856-$ or US-
4410835-$ or US-
4414298-$ or US-
4413364-$ or US-
4415272-$ or US-
4415843-$ or US-
4417240-$ or US-
4416550-$ or US-

4424854-$ or US-
4430396-$ or US-
4432938-$ or US-
4435742-$ or US-
4435486-$ or US-

4445358-$).did. 

jump adj start$3 (US-PG PUB; 
EPO) 

USPAT; OR ON ON 2019/10/07 
01 :28 PM 
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L162 39692 

L163 70 

L164 13669 

L165 331 

L166 135 

L167 0 

L168 0 

L169 10 

L170 4639064 

L171 10 

L172 38 

L173 87 

L174 64 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L161 and L162 

320/1 OS.eels. 
(H02J7 /0054 or 
H02J7/0034 or 
H02J7/0029 or 
H02J7/0047 or 
H02J2001/006 or 
H02J2007 /005 or 
H02J2007 /0062 or 
H02J7/0063 or 
H02J1/06 or 
H02J2007 /004 or 
H02J2007 /0037).cpc. 

(reverse reversed) adj 
polarity adj (sens$3 
detect$3) 

battery adj (presence 
connection) adj (sens$3 
detect$3) 

L 165 and L 166 

L 163 and (L 165 L 166) 
and L 160 

L 163 and (L 165 L 166) 
and L 164 

(microcontroller 
microcomputer 
microprocessor 
processor controller) 

L 169 and L 170 

((("THE") near3 
("NOCO") near3 
("COMPANY"))) .AS,AA 
NM. 

((("NOOK") near3 
("Jonathan")) OR 
(("NOOK") near3 
("William")) OR 
(("STANFIELD") near3 
("James")) OR 
(("UNDERHILL") near3 
("Derek"))).INV. 

("2002004117 4"1"20040 
066168"1"20040130298 
II I "20050040788" I "2005 
0110467"1"2005025257 
3"1"20070285049"1"201 
00301800"1"201100687 
34"1"20120091944"1"20 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) OR 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2019/10/07 
01 :28 PM 

2019/10/07 
01 :28 PM 

2019/10/07 
01 :31 PM 

2019/10/07 
01 :32 PM 

2019/10/07 
01 :32 PM 

2019/10/07 
01 :32 PM 

2019/10/07 
01 :34 PM 

2019/10/07 
01 :34 PM 

2019/10/07 
01 :35 PM 

2019/10/07 
01 :35 PM 

2019/10/07 
01 :48 PM 

2019/10/07 
01 :48 PM 

2020/03/02 
07:34 PM 
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L175 474 

L176 20 

L177 0 

L178 8 

L179 2 

L180 13 

L181 1 

L182 3 

L183 3 

L184 240 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

130154543"1"20130314 
041 "1"20140159509"1"2 
01 50306964III"2016000 
1666"1"3933140"1"4041 
445"1"4885524"1"49106 
28"1"4931731 "1"508307 
6"1"5111130"1"5189359" 
1"5486434"1"5635817"1" 
5635818"1"5793185"1"5 
795182"1"5921809"1"59 
65998"1"6054 779"1"613 
0519"1"6140796"1"614 7 
471 "1"6212054"1"62624 
92"1"6262559"1"636259 
9"1"6386907"1"6426606" 
1"6632103"1"6648701 "I" 
6756764"1"68037 43"1"6 
822425"1"7148580"1"73 
01303"1"7749031 "1"787 
2361 "1"8076900"1"8172 
603"1"8199024"1"83767 
75"1"8493021 "1"950644 
6"I"9770992"I"D625265 
"l"D649116"I"D689020"I 
"D726109"I"D726114"I" 
D726121 "l"D735665"I" 
D746774").PN. 

reverse near (polarity 
voltage) near detect$3 

battery near isolat$3 
near (sensor detector) 

L175 and L176 

(L175 L176) and L174 

("20180345803").PN. 

("10328808"1"10604024 
"1"20050110467"1"2007 
0278990"1"2018011149 
1"1"20180215274"1"201 
80269703"1"201803428 
91 "1"20180345803"1"20 
190308518"I"5953681 "I 
"9007015"I"9770992").P 
N. 

"9007015".PN. 

"20130154543" 

"9954391 ".pn. 

output near port same 
(receptacle same plug) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2020/03/02 
08:29 PM 

2020/03/02 
08:29 PM 

2020/03/02 
08:31 PM 

2020/03/02 
08:32 PM 

2020/03/03 
02:58 PM 

2020/07/13 
10:55 PM 

2020/07/14 
01 :25 PM 

2020/07/16 
01 :04 PM 

2020/07/16 
02:39 PM 

2020/07/16 
02:42 PM 
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L185 5219 

L186 0 

L187 42234 

L188 248140 

L189 2441926 

L190 10187 

L191 11 

L192 240 

L193 1949 

L194 0 

L195 5219 

L196 42234 

L197 248140 

L198 2441926 

L199 10187 

L200 11 

L201 2 

L202 2 

L203 1 

L204 25362 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

jump adj start$3 

L 184 and L 185 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

(isolat$3 (batter$3 adj 
presence)) adj sens$3 

L 187 and L 188 and 
L 189 and L 190 and 
L185 

(output near port) same 
(receptacle same plug) 

(output near port) and 
(receptacle same plug) 

L 191 and (L 192 L 193) 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

(isolat$3 (batter$3 adj 
presence)) adj sens$3 

L 196 and L 197 and 
L 198 and L 199 and 
L195 

"20040130298" 

("20180264959").PN. 

"2009017 4362" 

(B60L53/14 or 
H02J7 /342 or 
H02J7/0047 or 
H02J7/0034 or 
H02J7/0029 or 
H02J 1 /122 or H02J7 /00 
or H02J7 /0048 or 
H02J2310/46).cpc. 
320/1 OS.eels. 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2020/07/16 
02:43 PM 

2020/07/16 
02:43 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:45 PM 

2020/07/16 
02:45 PM 

2020/07/16 
02:45 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:35 PM 

2020/07/16 
11 :46 PM 

2020/08/07 
07:14 PM 

2020/08/07 
08:21 PM 
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L205 5229 

L206 42408 

L207 249036 

L208 2450598 

L209 10231 

L210 295 

L211 11 

L212 149 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

(isolat$3 (batter$3 adj 
presence)) adj sens$3 

reverse adj polarity adj 
(detect$3 sens$3) 

L204 and L205 and 
L206 and L207 and 
(L208 L209) and L210 

(US-6014030-$ or US-
4306374-$ or US-
45594 78-$ or US-
4771451-$ or US-
5378549-$ or US-
5745587-$ or US-
6229381-$ or US-
6232752-$ or US-
4297531-$ or US-
4356442-$ or US-
4370526-$ or US-
4386818-$ or US-
4426678-$ or US-
4459536-$ or US-
4855662-$ or US-
4872199-$ or US-
4927722-$ or US-
4935959-$ or US-
4994 727-$ or US-
5349285-$ or US-
5367250-$ or US-
5371455-$ or US-
5376476-$ or US-
5408223-$ or US-
5410237-$ or US-
5425004-$).did. or (US-
5560442-$ or US-
5571999-$ or US-
5739711-$ or US-
6016044-$ or US-
6042961-$ or US-
6147471-$ or US-

6211642-$ or US-
3783846-$ or US-
4253056-$ or US-
4262353-$ or US-
4272142-$ or US-
4291106-$ or US-
4301407-$ or US-
4314009-$ or US-

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:24 PM 
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03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

4315973-$ or US-

4321542-$ or US-

4322143-$ or US-

4333721-$ or US-

4343982-$ or US-

4346893-$ or US-

434977 4-$ or US-

4361795-$ or US-

4379267-$ or US-

4380718-$ or US-

4397184-$ or US-

4399499-$ or US-

4399818-$).did. or (US-

4409304-$ or US-

4413248-$ or US-

4413220-$ or US-

4424264-$ or US-

4424812-$ or US-

4431868-$ or US-

4463402-$ or US-

44 73756-$ or US-

4474537-$ or US-

44 79083-$ or US-

4480018-$ or US-

4484145-$ or US-

4485271-$ or US-

4488147-$ or US-

4488110-$ or US-

4489341-$ or US-

4502211-$ or US-

4504556-$ or US-

4507856-$ or US-

4525438-$ or US-

4527111-$ or US-

4528255-$ or US-

4528424-$ or US-

4537174-$ or US-

4550280-$ or US-

4551670-$ or US-

4562128-$).did. or (US-

4564 728-$ or US-

4579790-$ or US-

4581549-$ or US-

4588860-$ or US-

4592087-$ or US-

4592360-$ or US-

4602850-$ or US-

462517 4-$ or US-

4631455-$ or US-

4757250-$ or US-

4770613-$ or US-

4 77 4952-$ or US-

4 77 4993-$ or US-

4782242-$ or US-

4798975-$ or US-

48034 72-$ or US-

4809322-$ or US-

4818340-$ or US-
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L213 0 

L214 3 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

4819116-$ or US-
4841203-$ or US-
4871959-$ or US-
4892204-$ or US-
4903318-$ or US-
4907261-$ or US-
4923415-$ or US-
4974588-$ or US-
4990836-$).did. or (US-

4998141-$ or US-
5006427-$ or US-
5007 436-$ or US-
5010307-$ or US-
5020517-$ or US-
5023493-$ or US-
5189359-$ or US-
5191507-$ or US-
5193107-$ or US-
5197085-$ or US-
5198702-$ or US-
52244 76-$ or US-
5229220-$ or US-
5230637-$ or US-
5230967-$ or US-
5240655-$ or US-
5245258-$ or US-
H001236-$ or US-
5253138-$ or US-
5254081-$ or US-
5280459-$ or US-
5281491-$ or US-
5296314-$ or US-
5319300-$ or US-
5325835-$ or US-
5329588-$ or US-
5344725-$).did. or (US-

534 7 440-$ or US-
5370665-$ or US-
5384211-$ or US-
5385512-$ or US-
5404859-$ or US-
54197 45-$ or US-
5425348-$ or US-
5453643-$ or US-
5453715-$ or US-
5463380-$ or US-
5481185-$ or US-
5498984-$ or US-
5508122-$ or US-
5534368-$ or US-

5539820-$).did. 

L205 L206 (L208 or 
L209) L210 L212 

"20160359375" 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 

ON ON 

ON ON 

2020/08/07 
08:24 PM 

2021/02/03 
06:42 PM 
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L215 12 

L216 0 

L217 20 

L218 2 

L219 10 

L220 20 

L221 2 

L222 1568 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

battery WITH Gump 
ADJ start$3 NEAR 
(device apparatus)) 
SAME (USB universal 
NEAR serial NEAR bus 
NEAR (circuit$2 
(connect$2 coupl$2))) 

battery WITH Gump 
ADJ start$3 NEAR 
(device apparatus)) 
WITH (USB universal 
NEAR serial NEAR bus 
NEAR (circuit$2 
(connect$2 coupl$2))) 
SAME (USB NEAR 
(cable connect$2)) 

battery WITH Gump 
ADJ start$3 NEAR 
(device apparatus)) 
AND (USB universal 
NEAR serial NEAR bus 
NEAR (circuit$2 
(connect$2 coupl$2))) 
AND (USB NEAR 
(cable connect$2)) 

"2009017 4362" 

"9506446". pn. 

Gump ADJ start$3 
NEAR (device 
apparatus)) AND (USB 
universal NEAR serial 
NEAR bus NEAR 
(circuit$2 (connect$2 
coupl$2))) AND (USB 
NEAR (cable 
connect$2)) AND 
((boost up DC/DC DC-
DC DC-to-DC) NEAR 
convert$2) 

"9506446". pn. 

((DC-DC DC-to-DC 
boost DC/DC up) NEAR 
convert$2) WITH 
(resist$2 voltage) NEAR 
divi$4 

DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2021/02/04 
10:11 AM 

2021/02/04 
11 :36 AM 

2021/02/04 
11 :37 AM 

2021/02/04 
06:50 PM 

2021/02/04 
07:34 PM 

2021/02/05 
08:48 AM 

2021/02/05 
10:46 AM 

2021/02/05 
11 :39 AM 
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L223 161 

L224 0 

L225 1962 

L226 355 

L227 0 

L228 315 

L229 54 

L230 474 

L231 1456 

L232 15 

L233 474 

L234 15 

L235 35 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

(boost jump) NEAR 
start$3 NEAR (device 
apparatus) 

L223 L222 

((DC-DC DC-to-DC 
boost DC/DC up) NEAR 
convert$2) WITH 
(resist$2 voltage) NEAR 
divi$4 

(boost jump) NEAR 
start$3 NEAR (device 
apparatus) 

L226 L225 

L226 L 185 

(B60L53/14 OR 
H02J7 /004 7 OR 
H02J7 /0054 OR 
H02J7 /0029 OR 
H02J7 /0034 OR 
H02J2007 /0062 OR 
H02J2007 /005 OR 
H02J2001 /006).cpc. 
AND L228 

(usb (universal NEAR 
serial NEAR bus)) 
WITH ((resist$2 
voltage) NEAR divi$4) 

(usb (universal NEAR 
serial NEAR bus)) 

SAME ((resist$2 
voltage) NEAR divi$4) 

L231 L230 L226 

L231 L230 

L 185 L233 

L233 L 121 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 

JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2021/02/05 
11 :40 AM 

2021/02/05 
11 :40 AM 

2021/02/05 
11 :41 AM 

2021/02/05 
11 :41 AM 

2021/02/05 
11 :42 AM 

2021/02/05 
11 :43 AM 

2021/02/05 
11 :44 AM 

2021/02/05 
12:03 PM 

2021/02/05 
12:03 PM 

2021/02/05 
12:04 PM 

2021/02/05 
12:05 PM 

2021/02/05 
12:05 PM 

2021/02/05 
12:06 PM 
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L236 9 

L237 0 

L238 0 

L239 10 

L240 7 

L241 1641 

L242 1 

L243 4 

L244 0 

L245 0 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

"9506446". pn. 

L2 WITH (USB 
(universal NEAR serial 
NEAR bus)) NEAR 
input NEAR charg$3 
NEAR circuit$2 

L2 AND (USB 
(universal NEAR serial 
NEAR bus)) NEAR 
input NEAR charg$3 
NEAR circuit$2 

"9506446". pn. 

(USB (universal NEAR 
serial NEAR bus)) 
NEAR input NEAR 
charg$3 NEAR circuit$2 

(USB (universal NEAR 
serial NEAR bus)) 
NEAR input NEAR 
(connect$3 coupl$2 
adapt$3 male female 
mater mating plug 
receptacle) 

L241 L240 

L60 L241 

(Gump ADJ start$3 
NEAR (apparatus 
device module)) L226) 
SAME L241 SAME 
((usb (universal NEAR 

serial NEAR bus)) 
NEAR input NEAR 
connect$2) 

(Gump ADJ start$3 
NEAR (apparatus 
device module)) L226) 
SAME L241 SAME 
((usb (universal NEAR 

IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; 
EPO) 

(US-PG PUB; USPAT; 
EPO) 

AND ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

AND ON ON 

AND ON ON 

OR ON ON 

OR ON ON 

2021/02/05 
12:27 PM 

2021/05/24 
10:10 AM 

2021/05/24 
10:47 AM 

2021/05/24 
10:48 AM 

2021/05/24 
11 :56 AM 

2021/05/24 
12:00 PM 

2021/05/24 
12:01 PM 

2021/05/24 
12:04 PM 

2021/05/24 
12:45 PM 

2021/05/24 
12:46 PM 
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L246 0 

L247 0 

L248 0 

L249 0 

L250 7 

L251 0 

L252 0 

L253 163392 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

serial NEAR bus)) 
NEAR input NEAR 
charg$3 NEAR 
circuit$2) 

(Gump ADJ start$3 
NEAR (apparatus 
device module)) L226 ) 
AND L241 AND ((usb 
(universal NEAR serial 
NEAR bus)) NEAR 
input NEAR charg$3 
NEAR circuit$2) 

(Gump ADJ start$3 
NEAR (apparatus 
device module)) L226 ) 
AND L241 AND ((usb 
(universal NEAR serial 
NEAR bus)) NEAR 

charg$3 NEAR 
circuit$2) 

L233 L 121 L222 L223 

L2 WITH (USB 
(universal NEAR serial 
NEAR (cable bus 
connect$2))) NEAR 
input NEAR charg$3 
NEAR circuit$2 

((USB (universal NEAR 
serial NEAR (cable bus 
connect$2))) NEAR 
input NEAR charg$3 
NEAR circuit$2) 

L231 L233 L241 L228 

L231 L233 L241 L205 

((USB (universal NEAR 
serial NEAR bus)) input 
NEAR charg$3 NEAR 
circuit$2) WITH (USB 
NEAR (connector 
coupler)) 

(US-PG PUB; USPAT; 
EPO) 

(US-PG PUB; USPAT; 
EPO) 

(US-PGPUB; USPAT; 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(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, 

OR ON ON 

OR ON ON 

AND ON ON 

OR ON ON 

OR ON ON 

AND ON ON 

AND ON ON 

OR ON ON 

2021/05/24 
12:46 PM 

2021/05/24 
12:46 PM 

2021/06/21 
03:31 PM 

2021/06/21 
03:32 PM 

2021/06/21 
03:33 PM 

2021/06/21 
03:49 PM 

2021/06/21 
03:50 PM 

2021/11/15 
10:30 AM 
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L254 515 

L255 6101 

L256 15004989 

L257 0 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

external NEAR USB 
NEAR charg$3 

Gump boost) ADJ 
start$3 

power NEAR supply 

L253 L254 L255 L256 

NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(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) 

(US-PG PUB; USPAT; 
EPO) 

(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) 

(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 

AND ON ON 

2021/11/15 
10:47 AM 

2021/11/15 
10:51 AM 

2021/11/15 
10:51 AM 

2021/11/15 
10:52 AM 
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L258 0 

L259 0 

L260 2 

L261 2 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

(L223 L226) AND L253 

AND L254 AND L255 

AND L256 

(L223 L226) AND L253 

AND L254 AND L255 

"20120187897".pn. 

"20080157732".pn. 

(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) 

(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) 

(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) 

(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, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2021/11/15 

10:57 AM 

2021/11/15 

11 :02 AM 

2022/03/02 

06:36 PM 

2022/03/02 

07:33 PM 
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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) 

PE2E SEARCH - Search History {Interference) 

Ref# Hits 

N111 0 

N112 0 

N113 0 

N114 0 

N115 0 

N116 0 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

Search Query DBs 

Gump and vehicle and (US-PGPUB; USPAT) 

internal and power and 
supply and polarity and 
output$2 and isolation 
and sensor and reverse 
and polarity and sensor 
and switch and 
microcontrol$3 and 
input and signal$2).clm. 

(vehicle and internal (US-PGPUB; USPAT) 

and power and supply 
and polarity and 
output$2 and isolation 
and sensor and reverse 
and polarity and sensor 
and switch and 
microcontrol$3 and 
input and signal$2).clm. 

(vehicle and internal (US-PGPUB; USPAT) 

and power and supply 
and output$2 and 
isolation and sensor 
and reverse and polarity 
and sensor and switch 
and microcontrol$3 and 
input and signal$2).clm. 

(vehicle and internal (US-PGPUB; USPAT) 

and power and supply 
and output$2 and 
isolation and sensor 
and reverse and polarity 
and switch and 
microcontrol$3 and 
input and signal$2).clm. 

(vehicle and internal (US-PGPUB; USPAT) 

and power and supply 
and output$2 and 
isolation and sensor 
and reverse and polarity 
and switch$3 and 
microcontrol$3 and 
input and signal$2).clm. 

(vehicle and power and (US-PGPUB; USPAT) 

supply and output$2 

Default Plurals 
Operator 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

British rTime Stamp 
Equivalents 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

2015/01/29 

04:50 PM 

2015/01/29 

04:50 PM 

2015/01/29 

04:50 PM 

2015/01/29 

04:51 PM 

2015/01/29 

04:51 PM 

2015/01/29 

04:52 PM 
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N117 0 

N118 0 

N119 0 

N120 0 

N154 4 

N155 4 

N156 4 

N157 6 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

and isolation and 
sensor and reverse and 
polarity and switch$3 
and microcontrol$3 and 
input and signal$2).clm. 

(vehicle and power and 
supply and output$2 
and isolation and 
sensor and reverse and 
polarity and switch$3 
and microcontrol$3 and 
signal$2).clm. 

(vehicle and power and 
supply and output$2 
and isolation and 
sensor and reverse and 
polarity and switch$3 
and microcontrol$3 and 

signal$1).clm. 

(power and supply and 
output$2 and isolation 
and sensor and reverse 
and polarity and 
switch$3 and 
microcontrol$3 and 
signal$1).clm. 

(power and supply and 
output$2 and isolation 
and sensor and 
revers$3 and polarity 
and switch$3 and 
microcontrol$3 and 
signal$1).clm. 

(supply and output$2 
and isolat$3 and sensor 
and revers$3 and 
polarity and switch$3 
and microcontrol$3 and 

signal$1).clm. 

(supply and output$4 
and isolat$3 and sensor 
and revers$3 and 
polarity and switch$3 
and microcontrol$3 and 
signal$1).clm. 

N154 and N155 

(power AND supply 
AND output$4 AND 

isolat$3 AND sensor 
AND revers$3 AND 
polarity AND switch$3 
AND microcontrol$3 
AND signal$1 AND 
USBAND 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

2015/01/29 

04:52 PM 

2015/01/29 

04:52 PM 

2015/01/29 

04:53 PM 

2015/01/29 

04:53 PM 

2019/07/25 

05:23 PM 

2019/07/25 

05:23 PM 

2019/07/25 

05:24 PM 

2021/11/15 

11 :13 AM 
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N158 6 

03/02/2022 10:13:34 PM 

VVorkspace: 16450422 

connect$2).clm. 

(power AND supply 
AND output$4 AND 
sensor AND revers$3 
AND polarity AND 
switch$3 AND 
microcontrol$3 AND 
signal$1 AND USB 
AND connect$2).clm. 

(US-PGPUB; USPAT) OR OFF OFF 2022/03/02 
10:13 PM 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Filing I �019-06-24 Docket Number 
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F
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□ Amendment/Reply
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Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
� The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No g20585 I 
SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

X Patent Practitioner Signature 

Applicant Signature 
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Doc code: RCEX PTOISBl30EFS (02-18) 
Doc description: Request for Continued Examination (RCE) Approved tor use through 1113012020. OMB 0651-0031 

Signature 

Name 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

Nvilliam L. Klima/ Date (YYYY-MM-DD) �022-06-10 

William L. Klima Registration Number 32422 

I 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademari< Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2 .  
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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CN 10244 7288A Power lithium-ion battery pack intelligent management system specially used for electric automobile 

Applicants: SANMENXIA SUDA TRAFFIC ENERGY SAVING TECHNOLOGY CO l TD 

inventors: FUHUO U,HONGYU U,XUEFENG U 

Classifications: 

IPC H02J1/0Q; 

Priorities: CN201110399879A 2011-12-05 

Application: CN201110399879A • 2011-12-05 

Publication: CN102447288A·2012-05-09 

Published as: CN102447288A 

Power lithium-ion battery pack intel!igent management system speciaiiy used for electric automobile 

Abstract 

The invention discloses a power lithium-ion battery pack intelligent management system specially used for an electric 

automobile. The power lithium-ion battery pack intemgent management system comprises a controller, a charging module, a 

balancing module, a data acquisition module, an electric quantity calculating module, a data display module and a storage 

communication module, wherein the charging module, the balancing module, the data acquisition module, the electric quantity 

calculating module, the data display module and the storage communication module are respectively connected with the 

controiier; and H1e data acquisition module comprises a voltage acquisition module, a current acquisition module and a 

temperature acquisition module. The power lithium-ion battery pack intelligent management system disclosed by the invention 

takes a singlechip as a control core, and energy of each lithium battery is balanced while overcharging, overdischarging, 

overcurrent and temperature protection and short circuit protection can be realized. 
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ABSTRACT 

A handheld device for jump starting a vehicle engine includes a power 

supply such as a rechargeable lithium ion battery pack (32) and a microcontroller 

(1 ). The power supply is coupled to power output connectors of the device 

through a power switch circuit (15) actuated by the microcontroller. A first sensor 

(12) connected in circuit with positive and negative polarity outputs detects the

presence of a vehicle battery (72) connected between the positive and negative 

polarity outputs. A second sensor (10) connected in circuit with the positive and 

negative polarity outputs detects the polarity of a vehicle battery connected 

between the positive and negative polarity outputs, such that the microcontroller 

will enable power to be delivered from the power supply to the output connectors 

only when a good battery is connected to the output connectors and only when 

the battery is connected with proper polarity of positive and negative terminals. 
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0 
N PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY 
0 
N PROTECTION 

o FIELD OF THE INVENTION

N 

[0001] The present invention relates generally to apparatus for jump-starting a 

N vehicle having a depleted or discharged battery. 
N 

0 

8 BACKGROUND TO THE INVENTION 

N 
0 
N [0002] Prior art devices are known for jump-starting a vehicle, which provide 

either a pair of electrical connector cables that connect a fully-charged battery of 

another vehicle to the engine start circuit of the dead battery vehicle, or portable 

booster devices which include a fully-charged battery which can be connected in 

circuit with the vehicle's engine starter through a pair of cables. 

[0003] Problems with the prior art arose when either the jumper terminals or 

clamps of the cables were inadvertently brought into contact with each other while 

the other ends were connected to a charged battery, or when the positive and 

negative terminals were connected to the opposite polarity terminals in the vehicle 

to be jumped, thereby causing a short circuit resulting in sparking and potential 

damage to batteries and/or bodily injury. 

[0004] Various attempts to eliminate these problems have been made in the 

prior art. U.S. Patent No. 6,212,054 issued April 3, 2001, discloses a battery 

booster pack that is polarity sensitive and can detect proper and improper 

connections before providing a path for electric current flow. The device uses a 

set of LEDs connected to optical couplers oriented by a control circuit. The control 

circuit controls a solenoid assembly controlling the path of power current. The 

control circuit causes power current to flow through the solenoid assembly only if 

the points of contact of booster cable clamp connections have been properly 

made. 
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[0005] U.S. Patent No. 6,632,103 issued October 14, 2003, discloses an 

adaptive booster cable connected with two pairs of clips, wherein the two pairs of 

clips are respectively attached to two batteries to transmit power from one battery 

to the other battery. The adaptive booster cable includes a polarity detecting unit 

connected to each clip, a switching unit and a current detecting unit both provided 

between the two pairs of clips. After the polarity of each clip is sensed by the 

polarity detecting unit, the switching unit generates a proper connection between 

the two batteries. Therefore, the positive and negative terminals of the two 

batteries are correctly connected based on the detected result of the polarity 

detecting unit. 

[0006] U.S. Patent No. 8,493,021 issued July 23, 2013, discloses apparatus 

that monitors the voltage of the battery of a vehicle to be jump started and the 

current delivered by the jump starter batteries to determine if a proper connection 

has been established and to provide fault monitoring. Only if the proper polarity is 

detected can the system operate. The voltage is monitored to determine open 

circuit, disconnected conductive clamps, shunt cable fault, and solenoid fault 

conditions. The current through the shunt cable is monitored to determine if there 

is a battery explosion risk, and for excessive current conditions presenting an 

overheating condition, which may result in fire. The system includes an internal 

battery to provide the power to the battery of the vehicle to be jump started. Once 

the vehicle is started, the unit automatically electrically disconnects from the 

vehicle's battery. 

[0007] U.S. Patent No. 5,189,359 issued February 23, 1993, discloses a 

jumper cable device having two bridge rectifiers for developing a reference 

voltage, a four-input decoder for determining which terminals are to be connected 

based on a comparison of the voltage at each of the four terminals to the 

reference voltage, and a pair of relays for effecting the correct connection 

depending on the determination of the decoder. No connection will be made 

unless only one terminal of each battery has a higher voltage than the reference 

voltage, indicating "positive" terminals, and one has a lower voltage than the 

reference voltage, indicating "negative" terminals, and that, therefore, the two 
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high voltage terminals may be connected and the two lower voltage terminals 

may be connected. Current flows once the appropriate relay device is closed. The 

relay device is preferably a MOSFET combined with a series array of photodiodes 

that develop MOSFET gate-closing potential when the decoder output causes an 

LED to light. 

[0008] U.S. Patent No. 5,795, 182 issued August 18, 1998, discloses a polarity 

independent set of battery jumper cables for jumping a first battery to a second 

battery. The apparatus includes a relative polarity detector for detecting whether 

two batteries are configured cross or parallel. A three-position high current 

capacity crossbar pivot switch is responsive to the relative polarity detector for 

automatically connecting the plus terminals of the two batteries together and the 

minus terminals of the two batteries together regardless of whether the 

configuration detected is cross or parallel, and an undercurrent detector and a 

delay circuit for returning the device to its ready and unconnected state after the 

device has been disconnected from one of the batteries. The crossbar pivot 

switch includes two pairs of contacts, and a pivot arm that pivots about two 

separate points to ensure full electrical contact between the pairs of contacts. The 

invention can also be used to produce a battery charger that may be connected to 

a battery without regard to the polarity of the battery. 

[0009] U.S. Patent No. 6,262,492 issued July 17, 2001, discloses a car 

battery jumper cable for accurately coupling an effective power source to a failed 

or not charged battery, which includes a relay switching circuit connected to the 

power source and the battery by two current conductor pairs. First and second 

voltage polarity recognition circuits are respectively connected to the power 

source and the battery by a respective voltage conductor pair to recognize the 

polarity of the power source and the battery. A logic recognition circuit produces 

a control signal subject to the polarity of the power source and the battery, and a 

driving circuit controlled by the control signal from the logic recognition circuit 

drives the relay switching circuit, enabling the two poles of the power source to be 

accurately coupled to the two poles of the battery. 
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[001 O] U.S. Patent No. 5,635,817 issued June 3, 1997, discloses a vehicle 

battery charging device that includes a control housing having cables including a 

current limiting device to prevent exceeding of a predetermined maximum 

charging current of about 40 to 60 amps. The control housing includes a polarity 

detecting device to verify the correct polarity of the connection of the terminals of 

the two batteries and to electrically disconnect the two batteries if there is an 

incorrect polarity. 

[0011] U.S. Patent No. 8,199,024 issued June 12, 2012, discloses a safety 

circuit in a low-voltage connecting system that leaves the two low-voltage 

systems disconnected until it determines that it is safe to make a connection. 

When the safety circuit determines that no unsafe conditions exist and that it is 

safe to connect the two low-voltage systems, the safety circuit may connect the 

two systems by way of a "soft start" that provides a connection between the two 

systems over a period of time that reduces or prevents inductive voltage spikes 

on one or more of the low-voltage systems. When one of the low-voltage systems 

has a completely-discharged battery incorporated into it, a method is used for 

detection of proper polarity of the connections between the low-voltage systems. 

The polarity of the discharged battery is determined by passing one or more test 

currents through it and determining whether a corresponding voltage rise is 

observed. 

[0012] U.S. Patent No. 5,793, 185 issued August 11, 1998, discloses a hand-

held jump starter having control components and circuits to prevent overcharging 

and incorrect connection to batteries. 

[0013] While the prior art attempted solutions to the abovementioned 

problems as discussed above, each of the prior art solutions suffers from other 

shortcomings, either in complexity, cost or potential for malfunction. Accordingly, 

there exists a need in the art for further improvements to vehicle jump start 

devices. 
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SUMMARY OF THE INVENTION 

[0014] In accordance with an aspect of the invention, an apparatus is 

provided for jump starting a vehicle engine, comprising: an internal power supply; 

an output port having positive and negative polarity outputs; a vehicle battery 

isolation sensor connected in circuit with said positive and negative polarity 

outputs, configured to detect presence of a vehicle battery connected between 

said positive and negative polarity outputs; a reverse polarity sensor connected in 

circuit with said positive and negative polarity outputs, configured to detect 

polarity of a vehicle battery connected between said positive and negative polarity 

outputs and to provide an output signal indicating whether positive and negative 

terminals of said vehicle battery are properly connected with said positive and 

negative polarity outputs of said output port; a power switch connected between 

said internal power supply and said output port; and a microcontroller configured 

to receive input signals from said vehicle isolation sensor and said reverse 

polarity sensor, and to provide an output signal to said power switch, such that 

said power switch is turned on to cause said internal power supply to be 

connected to said output port in response to signals from said sensors indicating 

the presence of a vehicle battery at said output port and proper polarity 

connection of positive and negative terminals of said vehicle battery with said 

positive and negative polarity outputs, and is not turned on when signals from 

said sensors indicate either the absence of a vehicle battery at said output port or 

improper polarity connection of positive and negative terminals of said vehicle 

battery with said positive and negative polarity outputs. 

[0015] In accordance with an embodiment of the invention, the internal power 

supply is a rechargeable lithium ion battery pack. 

[0016] A jumper cable device may also be provided, having a plug configured 

to plug into said output port; a pair of cables integrated with the plug at one 

respective end thereof; said pair of cables being configured to be separately 

connected to terminals of a battery at another respective end thereof. 
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[0017] Comprises/comprising and grammatical variations thereof when used 

in this specification are to be taken to specify the presence of stated features, 

integers, steps or components or groups thereof, but do not preclude the 

presence or addition of one or more other features, integers, steps, components 

or groups thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Fig. 1 is a functional block diagram of a handheld vehicle battery boost 

apparatus in accordance with one aspect of the present invention; 

[0019] Figs. 2A- 2C are schematic circuit diagrams of an example 

embodiment of a handheld vehicle battery boost apparatus in accordance with an 

aspect of the invention; 

[0020] Fig. 3 is a perspective view of a handheld jump starter booster device 

in accordance with one example embodiment of the invention; and 

[0021] Fig. 4 is a plan view of a jumper cable usable with the handheld jump 

starter booster device in accordance with another aspect of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0022] FIG. 1 is a functional block diagram of a handheld battery booster 

according to one aspect of the invention. At the heart of the handheld battery 

booster is a lithium polymer battery pack 32, which stores sufficient energy to 

jump start a vehicle engine served by a conventional 12 volt lead-acid or valve 

regulated lead-acid battery. In one example embodiment, a high-surge lithium 

polymer battery pack includes three 3.7V, 2666 mAh lithium polymer batteries in a 

3S1 P configuration. The resulting battery pack provides 11.1V, 2666Ah (8000Ah 

at 3.7V, 29.6Wh). Continuous discharge current is 25C (or 200 amps), and burst 

discharge current is 50C (or 400 amps). The maximum charging current of the 

battery pack is 8000mA (8 amps). 
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[0023] A programmable microcontroller unit (MCU) 1 receives various inputs 

and produces informational as well as control outputs. The programmable MCU 1 

further provides flexibility to the system by allowing updates in functionality and 

system parameters, without requiring any change in hardware. According to one 

example embodiment, an 8 bit microcontroller with 2K x 15 bits of flash memory is 

used to control the system. One such microcontroller is the HT67F30, which is 

commercially available from Holtek Semiconductor Inc. 

[0024] A car battery reverse sensor 10 monitors the polarity of the vehicle 

battery 72 when the handheld battery booster device is connected to the vehicle's 

electric system. As explained below, the booster device prevents the lithium 

battery pack from being connected to the vehicle battery 72 when the terminals of 

the battery 72 are connected to the wrong terminals of the booster device. A car 

battery isolation sensor 12 detects whether or not a vehicle battery 72 is 

connected to the booster device, and prevents the lithium battery pack from being 

connected to the output terminals of the booster device unless there is a good 

(e.g. chargeable) battery connected to the output terminals. 

[0025] A smart switch FET circuit 15 electrically switches the handheld battery 

booster lithium battery to the vehicle's electric system only when the vehicle 

battery is determined by the MCU 1 to be present (in response to a detection 

signal provided by isolation sensor 12) and connected with the correct polarity (in 

response to a detection signal provided by reverse sensor 10). A lithium battery 

temperature sensor 20 monitors the temperature of the lithium battery pack 32 to 

detect overheating due to high ambient temperature conditions and overextended 

current draw during jump starting. A lithium battery voltage measurement circuit 

24 monitors the voltage of the lithium battery pack 32 to prevent the voltage 

potential from rising too high during a charging operation and from dropping too 

low during a discharge operation. 

[0026] Lithium battery back-charge protection diodes 28 prevent any charge 

current being delivered to the vehicle battery 72 from flowing back to the lithium 

battery pack 32 from the vehicle's electrical system. Flashlight LED circuit 36 is 
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provided to furnish a flashlight function for enhancing light under a vehicle's hood 

in dark conditions, as well as providing SOS and strobe lighting functions for 

safety purposes when a vehicle may be disabled in a potentially dangerous 

location. Voltage regulator 42 provides regulation of internal operating voltage for 

the microcontroller and sensors. On/Off manual mode and flashlight switches 46 

allow the user to control power-on for the handheld battery booster device, to 
� 
N control manual override operation if the vehicle has no battery, and to control the 
N 
?""'"'! flashlight function. The manual button functions only when the booster device is 
0 
N powered on. This button allows the user to jump-start vehicles that have either a 
0 

8 missing battery, or the battery voltage is so low that automatic detection by the 

N MCU is not possible. When the user presses and holds the manual override 

button for a predetermined period time (such as three seconds) to prevent 

inadvertent actuation of the manual mode, the internal lithium ion battery power is 

switched to the vehicle battery connect port. The only exception to the manual 

override is if the car battery is connected in reverse. If the car battery is 

connected in reverse, the internal lithium battery power shall never be switched to 

the vehicle battery connect port. 

[0027] USB charge circuit 52 converts power from any USB charger power 

source, to charge voltage and current for charging the lithium battery pack 32. 

USB output 56 provides a USB portable charger for charging smartphones, 

tablets, and other rechargeable electronic devices. Operation indicator LEDs 60 

provide visual indication of lithium battery capacity status as well as an indication 

of smart switch activation status (indicating that power is being provided to the 

vehicle's electrical system). 

[0028] Detailed operation of the handheld booster device will now be 

described with reference to the schematic diagrams of Figs. 2A-2C. As shown in 

Fig. 2A, the microcontroller unit 1 is the center of all inputs and outputs. The 

reverse battery sensor 10 comprises an optically coupled isolator phototransistor 

(4N27) connected to the terminals of vehicle battery 72 at input pins 1 and 2 with 

a diode 08 in the lead conductor of pin 1 (associated with the negative terminal 

CB-), such that if the battery 72 is connected to the terminals of the booster 
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device with the correct polarity, the optocoupler LED 11 will not conduct current, 

and is therefore turned off, providing a "1" or high output signal to the MCU 1 . 

The car battery isolation sensor 12 comprises an optically coupled isolator 

phototransistor (4N27) connected to the terminals of vehicle battery 72 at input 

pins 1 and 2 with a diode D7 in the lead conductor of pin 1 (associated with the 

positive terminal CB+), such that if the battery 72 is connected to the terminals of 
� 
N the booster device with the correct polarity, the optocoupler LED 11A will conduct 
N 
?""'"'! current, and is therefore turned on, providing a "0" or low output signal to the 
0 
N MCU, indicating the presence of a battery across the jumper output terminals of 
0 
N the handheld booster device. 
0 
N 

[0029] If the car battery 72 is connected to the handheld booster device with 

reverse polarity, the optocoupler LED 11 of the reverse sensor 10 will conduct 

current, providing a "O'' or low signal to microcontroller unit 1. Further, if no battery 

is connected to the handheld booster device, the optocoupler LED 11A of the 

isolation sensor 12 will not conduct current, and is therefore turned off, providing 

a "1" or high output signal to the MCU, indicating the absence of any battery 

connected to the handheld booster device. Using these specific inputs, the 

microcontroller software of MCU 1 can determine when it is safe to turn on the 

smart switch FET 15, thereby connecting the lithium battery pack to the jumper 

terminals of the booster device. Consequently, if the car battery 72 either is not 

connected to the booster device at all, or is connected with reverse polarity, the 

MCU 1 can keep the smart switch FET 15 from being turned on, thus prevent 

sparking/short circuiting of the lithium battery pack. 

[0030] As shown in Fig. 2B, the FET smart switch 15 is driven by an output of 

the microcontroller 1. The FET smart switch 15 includes three FETs (Q15, Q18, 

and Q19) in parallel, which spreads the distribution of power from the lithium 

battery pack over the FETs. When that microcontroller output is driven to a logic 

low, FETs 16 are all in a high resistance state, therefore not allowing current to 

flow from the internal lithium battery negative contact 17 to the car battery 72 

negative contact. When the microcontroller output is driven to a logic high, the 

FETs 16 (Q15, Q18, and Q19) are in a low resistant state, allowing current to flow 
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freely from the internal lithium battery pack negative contact 17 (LB-) to the car 

battery 72 negative contact (CB-). In this way, the microcontroller software 

controls the connection of the internal lithium battery pack 32 to the vehicle 

battery 72 for jumpstarting the car engine. 

[0031] Referring back to Fig. 2A, the internal lithium battery pack voltage can 

be accurately measured using circuit 24 and one of the analog-to-digital inputs of 

the microcontroller 1. Circuit 24 is designed to sense when the main 3.3V 

regulator 42 voltage is on, and to turn on transistor 23 when the voltage of 

regulator 42 is on. When transistor 23 is conducting, it turns on FET 22, thereby 

providing positive contact (LB+) of the internal lithium battery a conductive path to 

voltage divider 21 allowing a lower voltage range to be brought to the 

microcontroller to be read. Using this input, the microcontroller software can 

determine if the lithium battery voltage is too low during discharge operation or 

too high during charge operation, and take appropriate action to prevent damage 

to electronic components. 

[0032] Still referring to Fig. 2A, the temperature of the internal lithium battery 

pack 32 can be accurately measured by two negative temperature coefficient 

(NTC) devices 20. These are devices that reduce their resistance when their 

temperature rises. The circuit is a voltage divider that brings the result to two 

analog-to-digital (A/D) inputs on the microcontroller 1. The microcontroller 

software can then determine when the internal lithium battery is too hot to allow 

jumpstarting, adding safety to the design. 

[0033] The main voltage regulator circuit 42 is designed to convert internal 

lithium battery voltage to a regulated 3.3 volts that is utilized by the 

microcontroller 1 as well as by other components of the booster device for internal 

operating power. Three lithium battery back charge protection diodes 28 (see 

Fig. 2B) are in place to allow current to flow only from the internal lithium battery 

pack 32 to the car battery 72, and not from the car battery to the internal lithium 

battery. In this way, if the car electrical system is charging from its alternator, it 
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cannot back-charge (and thereby damage) the internal lithium battery, providing 

another level of safety . 

[0034] The main power on switch 46 (Fig. 2A) is a combination that allows for 

double pole, double throw operation so that with one push, the product can be 

turned on if it is in the off state, or turned off if it is in the on state. This circuit also 

uses a microcontroller output 47 to "keep alive" the power when it is activated by 

the on switch. When the switch is pressed the microcontroller turns this output to 

a high logic level to keep power on when the switch is released. In this way, the 

microcontroller maintains control of when the power is turned off when the on/off 

switch is activated again or when the lithium battery voltage is getting too low. 

The microcontroller software also includes a timer that turns the power off after a 

predefined period of time, (such as, e.g. 8 hours) if not used. 

[0035] The flashlight LED circuit 45 shown in Fig. 2B controls the operation of 

flashlight LEDs. Two outputs from the microcontroller 1 are dedicated to two 

separate LEDs. Thus, the LEDs can be independently software-controlled for 

strobe and SOS patterns, providing yet another safety feature to the booster 

device. LED indicators provide the feedback the operator needs to understand 

what is happening with the product. Four separate LEDs 61 (Fig. 2A) are 

controlled by corresponding individual outputs of microcontroller 1 to provide 

indication of the remaining capacity of the internal lithium battery. These LEDs are 

controlled in a "fuel gauge" type format with 25%, 50%, 75% and 100% (red, red, 

yellow, green) capacity indications. An LED indicator 63 (Fig. 2B) provides a 

visual warning to the user when the vehicle battery 72 has been connected in 

reverse polarity. "Boost" and on/off LEDs 62 provide visual indications when the 

booster device is provide jump-start power, and when the booster device is turned 

on, respectively. 

[0036] A USB output 56 circuit (Fig. 2C) is included to provide a USB output 

for charging portable electronic devices such as smartphones from the internal 

lithium battery pack 32. Control circuit 57 from the microcontroller 1 allows the 

USB Out 56 to be turned on and off by software control to prevent the internal 
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lithium battery getting too low in capacity. The USB output is brought to the 

outside of the device on a standard USB connector 58, which includes the 

standard voltage divider required for enabling charge to certain smartphones that 

require it. 

[0037] The USB charge circuit 52 allows the internal lithium battery pack 32 to 

be charged using a standard USB charger. This charge input uses a standard 

micro-USB connector 48 allowing standard cables to be used. The 5V potential 

provided from standard USB chargers is up-converted to the 12.4VDC voltage 

required for charging the internal lithium battery pack using a DC-DC converter 

49. The DC-DC converter 49 can be turned on and off via circuit 53 by an output

from the microcontroller 1. 

[0038] In this way, the microcontroller software can turn the charge off if the 

battery voltage is measured to be too high by the ND input 22. Additional safety 

is provided for helping to eliminate overcharge to the internal lithium battery using 

a lithium battery charge controller 50 that provides charge balance to the internal 

lithium battery cells 51. This controller also provides safety redundancy for 

eliminating over discharge of the internal lithium battery. 

[0039] Fig. 3 is a perspective view of a handheld device 300 in accordance 

with an exemplary embodiment of the invention. 301 is a power on switch. 302 

shows the LED "fuel gauge" indicators 61. 303 shows a 12 volt output port 

connectable to a cable device 400, described further below. 304 shows a 

flashlight control switch for activating flashlight LEDs 45. 305 is a USB input port 

for charging the internal lithium battery, and 306 is a USB output port for providing 

charge from the lithium battery to other portable devices such as smartphones, 

tablets, music players, etc. 307 is a "boost on" indicator showing that power is 

being provided to the 12V output port. 308 is a "reverse" indicator showing that 

the vehicle battery is improperly connected with respect to polarity. 309 is a 

"power on" indicator showing that the device is powered up for operation. 
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[0040] Fig. 4 shows a jumper cable device 400 specifically designed for use 
with the handheld device 300. Device 400 has a plug 401 configured to plug into 

12 volt output port 303 of the hand held device 300. A pair of cables 402a and 
402b are integrated with the plug 401, and are respectively connected to battery 
terminal clamps 403a and 403b via ring terminals 404a and 404b. The port 303 
and plug 401 may be dimensioned so that the plug 401 will only fit into the port 

�
N 303 in a specific orientation, thus ensuring that clamp 403a will correspond to 
N 
?""'"'! positive polarity, and clamp 403b will correspond to negative polarity, as indicated 
0 
N thereon. Additionally, the ring terminals 404a and 404b may be disconnected 
0
8 

from the clamps and connected directly to the terminals of a vehicle battery. This 
N feature may be useful, for example, to permanently attach the cables 302a-302b 

to the battery of a vehicle. In the event that the battery voltage becomes 
depleted, the handheld booster device 300 could be properly connected to the 
battery very simply by plugging in the plug 401 to the port 303. 

[0041] The invention having been thus described, it will be apparent to those 

skilled in the art that the same may be varied in many ways without departing 
from the spirit or scope of the invention. Any and all such variations are intended 
to be encompassed within the scope of the following claims. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. Apparatus for jump starting a vehicle engine, comprising:
an internal power supply;
an output port having positive and negative polarity outputs;

N a vehicle battery isolation sensor connected in circuit with said positive and
N � negative polarity outputs, configured to detect presence of a vehicle battery 
0
N connected between said positive and negative polarity outputs; 
0 
8 a reverse polarity sensor connected in circuit with said positive and 
N negative polarity outputs, configured to detect polarity of a vehicle battery 

connected between said positive and negative polarity outputs and to provide an 
output signal indicating whether positive and negative terminals of said vehicle 
battery are properly connected with said positive and negative polarity outputs of 
said output port; 

a power switch connected between said internal power supply and said 
output port; and 

a microcontroller configured to receive input signals from said vehicle 
isolation sensor and said reverse polarity sensor, and to provide an output signal 
to said power switch, such that said power switch is turned on to cause said 
internal power supply to be connected to said output port in response to signals 
from said sensors indicating the presence of a vehicle battery at said output port 
and proper polarity connection of positive and negative terminals of said vehicle 
battery with said positive and negative polarity outputs, and is not turned on when 
signals from said sensors indicate either the absence of a vehicle battery at said 
output port or improper polarity connection of positive and negative terminals of 
said vehicle battery with said positive and negative polarity outputs. 

2. The apparatus of claim 1, wherein said internal power supply comprises a
lithium ion battery.

3. The apparatus of claim 2, wherein said lithium ion battery comprises a
battery pack of multiple lithium ion batteries.

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 717 of 2235



0 
N 
0 
N 

� 

0 
N 

15 

4. The apparatus of claim 1, wherein said power switch comprises a plurality

of FETs in parallel. 

5. The apparatus of claim 1, wherein said vehicle isolation sensor and

reverse polarity sensor comprise optically coupled isolator phototransistors. 

6. The apparatus of claim 1, further comprising a plurality of power diodes
� 
o coupled between said output port and said internal power supply to prevent back-
N
o charging of said internal power supply from an electrical system connected to said
N
o output port.
N

7. The apparatus of claim 1, further comprising a temperature sensor

configured to detect temperature of said internal power supply and to provide a 

temperature signal to said microcontroller. 

8. The apparatus of claim 1, further comprising a voltage measurement circuit

configured to measure output voltage of said internal power supply and to provide 

a voltage measurement signal to said microcontroller. 

9. The apparatus of claim 1, further comprising a voltage regulator configured

to convert output voltage of said internal power supply to a voltage level 

appropriate to provide operating power to internal components of the apparatus. 

10. The apparatus of claim 1, further comprising a USB output port configured

to provide charging power from said internal power supply to a USB-chargeable 

device. 

11. The apparatus of claim 1, further comprising a USB charging port

configured to provide charging power from an external power source to said 

internal power supply. 
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12. The apparatus of claim 1, further comprising a flashlight circuit configured

to provide a source of light to a user . 

13. The apparatus of claim 12, wherein said source of light is at least one LED.

14. The apparatus of claim 13, wherein said microcontroller is configured to

control said at least one LED to provide a visual alarm indicating an emergency 

situation. 

15. The apparatus of claim 1, further comprising a plurality of visual indicators

configured to display remaining capacity status of said internal power supply. 

16. The apparatus of claim 15, wherein said plurality of visual indicators

comprises a plurality of LEDs providing output light of different colors. 

17. The apparatus of claim 1, further comprising a visual indicator configured

to warn a user when a vehicle battery is connected with reverse polarity. 

18. The apparatus of claim 1, further comprising separate visual indicators

configured to display the power on status of the apparatus, and the jump start 

boost power status of power supplied to said output port. 

19. The apparatus of claim 1, further comprising a manual override switch

configured to activate a manual override mode to enable a user to connect jump 

start power to said output port when said vehicle battery isolation sensor is 

unable to detect presence of a vehicle battery. 

20. The apparatus of claim 19, wherein said microcontroller is configured to

detect actuation of said manual override switch for at least a predetermined 

period of time before activation of said manual override mode. 
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21. The apparatus of claim 1, further comprising a jumper cable device

including a plug configured to plug into said output port, a pair of cables 

integrated with the plug at one respective end thereof and being configured to be 

connected to terminals of a battery at another respective end thereof. 

22. The apparatus of claim 21, wherein said jumper cable device further

comprises a pair of ring terminals configured to respectively connect said pair of 

cables at said another end thereof with one of a battery terminal and a battery 

terminal clamp. 

23. The apparatus of claim 21, wherein said output port and said plug are

dimensioned so that the plug will fit into the output port only in one specific 

orientation. 

THE NOCO COMPANY 

WATERMARK PATENT AND TRADE MARKS ATTORNEYS 
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POWER STORAGE DEVICE, AND ELECTRIC STORAGE MODULE 

Abstract 

PROBLEM TO BE SOLVED: To provide a power storage device having high safety.SOLUTION: The power storage device 100 

comprises a power storage cell 10 having an outer sheath 12 housing a positive electrode, a negative electrode and an 

electrolyte, and a cell case 30 holding the power storage cell 10. The outer sheath 12 comprises a body part 13, and a periphery 

part 14 provided around the body part 13. The periphery part 14 comprises a first part 15 held by the eel! case 30 and a second 

part 16 serving as a relief valve for discharging a gas in the outer sheath 12, and the cell case 30 comprises an exhaust passage 

32 exhausting the gas discharged from the second part 16 and extending along the periphery part 14. 
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( l'KI 4 ] * � M!i * it� tc % G •• -r' l \ ,{ A 12:" • A i'rq ti: ff 9 ltlr 1m w,Hil: l'KI 0 
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( l'K! 1 1 ] ,$; � M!i :/B !L� tc -f* 0 ir • -r' l, ,{ 7- 0) l! {;$: 12:" ffl :it i¥J ti: ffe 9 Itri ffi l'K! o

( l'K! 1 2 ] ;$: � 1fi!i :/B :i� tc -f* 0 i;:. -r' 1, ,{ 7- 0) � {;$: 1<t ffi i\ i'fq [i: ffe 9 ffi ffi l'K! a 
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� Q 0 
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1 2 0) n R1U W 1 4 J:: IJ 1b ...t :1J C + z :1J raJ ) t,: fft � 9 G m m $ 2 o a � l:f 9 G o WU x f;f Ir ,g 
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m m W 2 o a tc. ti , 1711 ;t ti' , lt :iii tL 2 4 iJ'i � it G tl --C t.,, {S o lt im tL 2 4 t � � 2 6 0) lt im 

tL 2 7 t � � :iii 9 1;1 J:: '5 tc. l'§c � i1: -1:t , Ji :iii tL 2 4 , 2 7 tc. ;t :-J 2 8 � Ji im 2" -1:t 0 i:. t tc. J:: 

1J , 1E ffi Yffil -=r 2 o � , � f;$: 4 o 0) Yffil -=r ufil IE im 4 B c IE! 3 w mo re. ufil IE -t G L. t t} -c: � 0 o 

f@' ffi 'f' 1, e{ A 1 0 0 7J' ffi /& � tl ts: � 1'r li , il: ffi i'.il/il r 2 0 li , _t � i) 0) if ffi 'f' 1, e{ A 1 0 0 

0) ji, ffi Yffil r 2 2 t m m L ts: �l( l� T , � � 2 6 45 J:: Li -t, Y 2 8 tc. J:: i) , /ilffl r � 1E $ 4 6 [C. ufil

Ji:'.i<:tt.--C'bJ::v'a 10 

(0032] 

i'J. ffi /l/m r 2 2 0) JB :{;R li , � tz: �& IE � tl ti: v' iJ'i , IE! � 0) WIJ T li , i'J. fiiiil/il r 2 2 li , j} � f* 

1 2 0) n ffl! '00 1 4 J:: IJ 1t T :1J C - z :1J ra1 ) tz: fft � -t 0 m m '00 2 2 a � l:f -t 0 o ffll :z if Ir ,g 

-r' I { e{ A I O O iJ'i ffi /& 2" tl ts: � 1'r ti: ( IE! I 4 w mn , � fi!Ji!il/il r 2 2 li. * m $ 2 2 a tc. J:: 

-::-, --C , T � IJ 0) It ,g 'f' 1 'I e{ A 1 0 0 0) IE ti 11i\\ r 2 0 t , '.&'. � tc. m m 2" tl 0 i:. t iJ'i T � 0 o 

it ,g f' 1 'I e{ A 1 0 0 iJ'i ffi /& i1: ;/1, td§ 1'r li , � ffi illffl r 2 2 Ii , T � IJ 0) it ffl f' 1, e{ A 1 0 0 

0) IE ffi /iffil r 2 0 t E¼ m L ts: :tR l� T, @ � 45 J:: Li -t, :-J vC. J.: i) , r � i) 0) Ir ,g 'TI'\ e{ A 1 0 0

0) illffl r [Jfil IE W 4 6 ( IE! 3 w flU tc. ufil IE i1: tl --C 1b J:: v' o 

(0033]

IE ffi /l/m r 2 0 ti ' >'} � f;$: l 2 IA] 0) IE ffi t = m i'r� [i: * m 2" tl l \, \ 0 0 jJ, ffi !iii\\ T 2 2 ti ' >'} 20 

� f;$: l 2 IA] 0) � ffi t = m � fC. m m � tl l \,, \ 0 0 IE ffi fzffil T 2 0 0) tt fit t L l [;J:: ' WIJ ;it_ t;f ' 7 

)V -:2 .:::. ry b. tJ'i * l:f G tl 0 0 jJ, ffi /l/m r 2 2 0) tt iii t L l [;J:: ' {JI] ;t ,£ ' &llu ' .:::. 'Y 'T Jv tJ". * l:f G 

tl 1;1 a 

(0034] 

ti: 45 , IE! ff; 0) 1Ji] T t;J:: , j} � f* 1 2 iJ, G + Y 7:J raJ [C. @; 1'E L "C l.i' G am r � IE ffi itlAf r 2 0 t L 

, jt � f;$: I 2 tJ, G - Y :1J raJ rz: @; :f:E L t v' 0 itlAf r -1r ji, ffi /iffil r 2 2 t L t.::. iJ'i , jt � {,$: I 2 iJ, G 

- Y n fB1 tz: @; 1± L "C v' 0 /l/m r � IE ti i'.il/il r t L , j} � f* I 2 iJ, G + Y 7:J raJ tz: @; tE L "C v' 0 i'.il/il

r�j),tiYffilrt Lt'tJ::v•a

(0035] 

;).'. tc., it ,g 'f' r, e{ A 1 0 0 0) it ,g -t Jv I O 0) IAl W ffl@ re.--:>\,,' t � SJ! 9 0 o IE! 5 li , Ir ,g 30 

t JV l O � ff; 9 f¥Ji lfil IE! ® -::i T , it ffl -t JV I O 0) ( j} � f* 1 2 0) ) l7'J $ 1ff_@ � ffi 5:\ � re. ff; '"t 

ttfi lfil !'ill T il3 0 a .L,-:.1, T T ti , � WIJ t L t , Ir ,g -t Jv I O tJ'i 1) 1- 9 L. e{ :t Y :f -v 1 \ V '.51 T il3 0

� 1'r tc. -::J \,,' T m SJ! 9 0 a 

(0036] 

it ,g -l.z Jv l O ti , IE! 5 tc. ff; 9 J:: -3 r,= , >'} � f* 1 2 vi: �� § 2" tl tc. ffl ffi ffi /& f* 5 45 J:: 'Cf ffl JW 

� ( IE! ff; {t T ) � fl 9 0 L t iJ'i T � 0 0 IE! ff; 0) 1Jlj T li ' • ffi ffi I& f,$: 5 :t5 J:: Li • m. rEUi ' m 

15-=2*-l-- 74�b.12 atffi25-:2;t-J--7��b.12bt�G/J:0>'}�f;$:l217'J� 

�'.&'.�tl--Cv•00 

(0037] 

= ffi ffi /& f;$: 5 ti ' = m. � rz: tl ;Ji� tt. l \,, \ 0 0 = ffi ffi I&{* 5 ti ' 1E ffi 1 t ' i'J. ffi 2 t ' l) 40 

-J-r)b.ffi3 C:, -tz,q_..,-9 4 C, /4t'fl9G o .i.Effi l ,  ji,fi§2, l)-J-r)b.ffi3, 45J::'[f-l.zJ\ 

v -9 4 ti , V - 1-- :tR 0) lB :tR � fl 9 0 a IE! ff; 0) 1JIJ T li , ffl ffi ffi I& f* 5 li , ffi 1 5 -:2 ;z, - 1--

7 4 Jv L. 1 2 a fJ{lj iJ• G , 1) -J- '7 L. ffi 3 , jJ, ffi 2 , IE ffi I , jJ, ffi 2 , IE ffi 1 , jJ, ffi 2 , 1) 'T 

? L. ffi 3 0) 11ooi T ff! /& � n , ffi t ffi t 0) rJJ , :to J:: u ffi t 5 -:2 ::t - 1-- 7 4 ,1,, L. t 0) rJJ re. -t 1 \ 1..,-

-9 4 -1r fr' 9 0 i:. t IC. J:: -::-, --C ffl PX � tl t v • 0 o ,g ffi ffi II {,$: 5 IC. 45 \,,' t , IE ffi 1 45 J:: 'Cf ill ffi

2 t± , _i)fz JIJ re E¼ m i1: tl T v' 0 o 
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ti: 45 , IE :m 1 43 J:: u � ffi 2 0) � ti , � re. m� IE � n ti: \,' 0 im ;1�1uc. , 1J =r 9 1..,. ffi 3 0) � 43 J:: 

a: � � tJ} Pii 1b � (C. �N IE � tl ti: \,, \ 0 * tc. ' = ffi ffi I& {,$: 5 0) TB l� ti ' !'ill � 0) WU re. �H IE � n -f ' 
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iE ffi 1 tL iE ffi � ffl f:;t,: 1 a t , iE ffi ti's !fo/J :W Ji 1 b t , 1£'. 1'f "t 0 c. t tJ, c:: � o o iE ffi ffi ffl 
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1 6 tc n€ � � :h t v' 0 o iE ffi 1) - F 6 0) tt ji ti , f§IJ ;t t;f , iE ffi � ffl {.$: 1 a OJ tt ji t I'm G c' 
® 00 

(0040] 

iE ffi ti's !fo/J Jli Ji 1 b ti. iE ffi ffi ffl {.$: 1 a Cc lB fix � :h --C v • o o � ff- {f) f71J c' ti , iE ffi ti's !fo/J J!r Ji 10 

1 b ti , IE ffi ffi ffl f:;t,: 1 a OJ f.ljfrnj tc lB fix � :h --C t, • o '/J"- , h Im fc OJ Jf lB fix � :h --C v • --C t J:: v' o 

iE ti ris !fo/J Jli Ji 1 b OJ W .:J.J. ti. -WU ;t t:L 3 o µ m t( J:. 9 o µ m L.::Z r c' ® 0 o 

(0041] 

iE ffi m !fo/1 • ii 1 b Ci . iE ffi m !fo/1 :a 7,£'. if 1'f L, l V '\ 0 0 iE ffi m �o/1 :a ti ' "" :'j:- -tr 7 lv :t p * A 
7 .:r.. - r c P F 6 - ) � , T r 5 7 1v :t n ,t; v - r c B F 4 - ) OJ J:: -3 tJ: 7 =- :t :,, 1<t m � 

!¥He tE! � c- � 0 !fo/J '1 c:: ® 0 o J:: tJ !'! f:;t,: i¥J f,: ti , iE ffi ti's !fo/J Ji:i: t L T ti , i% ·11 � , 55' im' ttH{dlii 
��1J7-0)�m�!fo/Jc::'®0�1J7�Y�!fo/JR(PAS) �¥�G:h00 

(0042] 

iE ffi r.s !fo/1 m Ji 1 b {f) JB fix 1nt t L --c ti . * "9', iE ffi m !fo/1 m ffi * .ts J:: -er 1, -1' :,, -9'' - 1<t, *

* !!lit f:;t,: * tc ti 1'f :ffl1; ra !!lit q:i fC S � L t 7- 7 1) - 1£'. &ill � 9 o o ,Z, � tc /,t; G T , ¥if, ffl '11 ffi * 1£:' 7fil 20 

A � -ti" -C t J:: v" o .:.&nc , iJffl � L, tc 7-.. 5 1) -7<t iE ffi ffi ffl {.$: 1 a {f) * 00 fc tin'fi L, --C ]Yz: n'¥\: � fr o 
O C.OJJ::-:i�Lt. iEffii%!fo/JR.lb7<t�oi:t7<tc'�o. 

(0043] 

j{ ffi 2 fi , j{ ffi � ffl f:;t,: 2 a t , j{ ffi i% !fo/J Ji:i: • 2 b t , 7<t fl 9 o C. t '/J'i c' � o o j{ ffi ffi ffl 

{* 2 a t L, T ti , � f Lti. {f) � ii ffi 7<t ffl t, • o i: t TJ' c' � o o � ffi ffi ffl {* 2 a {f) tt J!r t L, --C ti 
' ¥U ;t kf ' iii ' A T ✓ V .A ' =- 'Y -'T Iv TJ' * tf G :h 0 0 jli_ ffi ffi • {.$: 2 a OJ w Jj- ti ' {§11 ;t (;;f ' 
1 0 µ m J;,( J:. 5 0 µ m LJ. r 1: ® G O � ffi ffi • {.$: 2 a ti . � ffi 1) - r' 7 7,£'. fr' L, l ' jli_ ffi l!jffl r
1 8 tc -Ii � � :h t v • o o � ffi lJ - F 7 0) tt f:HL fJIJ ;t tC jlt ffi ffi ffl {.$: 2 a OJ tt f!i t IP] G c' 

® 00 
( 0 0 4 4 ] 30 

� ffi ri!i !fo/J Jli ii 2 b ti , � ffi ffi ffl f:;t,: 2 a f,: JB fix � :h T P o o � ff- OJ f§ij c' ti , j{ ffi ffi !fo/J JI{ ii 

2 b ti . jlt ffi ffi ffl f:;t,: 2 a {f) f.lij ffi tc lB m � :h --C v' o '/J'i , h 00 fc {f) d;I, JB m � :h --C v' --C t J:: v' o 

jJ_ ti ri!i !fo/J Jli ii 2 b OJ W .:J.J. ti , f§JJ ;t t;f , 2 0 µ, m L)( J:. 5 0 µ, m L.::( r T ® 0 o 

(0045] 

jJ_ m m !fo/1 • • 2 b ti , jJ_ ti m !fo/1 :a 1.r tr fl L --r i.., o O jJ_ mx m !fo/1 :a ti , 1J 1-- 17 L -1' :t :,, 1.r m
� 1¥1 tc rr& � 1: � 0 !fo/J m 1: ® 0 0 J:: t_) JU$: i¥J fC ti ' � ffi m !fo/1 1!i t L, l fi. JI /ill ( lj' '7 7 '? ,{ 
r ) ' • ,Ws l) {t � � ( / \ - F jJ - ffi ✓ ) • t L < ti -t :h G 0) m w � tJ'i * if G :h 0 0 

(0046] 

jJ_ ffi $ !fo/1 JI{. 2 b OJ JB PX ht! t L l ti , * "9, jJ_ ffi $ !fo/1 J!i ;fil * .tJ J:: -cf 1, ,{ "Y ;t - 7.r, 7-K 

* !!lit 1* * tc ti 1'I :ffl1; ra Wit q:i tc 5i � L, -C 7. 7 1) - 7<t iJffl � 9 o o £, � fc /,t; G --C , � ffl •Ii ffi * 7<t 7fil 40 

J... � -ti" t t J:: v, a :,;1nc , i);IJ � L, tc 7. 5 1J -7<t � ffi ffi ffl {.$: 2 a OJ � 1m tc � tf'i L --c lYz: n'¥\: � -ti" o
o C. 0) J:: -3 tc L, T , ia ffi i% !fo/J Ji Ji 2 b � :fi 0 C. t 7<t T! � o o 

(0047] 
l) T 7 L. ffi 3 ti ' 1) =f- 7 b ffi ffi ffl f.$: 3 a t ' 1) =f- ? L m 3 b t . 7,£'. 1'I 9 G O lJ =f- '/ L. ffi

ffi ffl f:;t,: 3 a t L t fi , §:, tL '11 OJ � Ji ffi 7<t ffl lt' o C t '/J� c' � o o 1) 1-- 7 L. ffi ffi ffl {.$: 3 a OJ tt
Jli t L T fi , -W� ;t t;f , ill/iJ , 7- T Y v 7-.. ff, � if G :h 0 o 1) 1-- 7 L. ffi ffi ffl f* 3 a OJ W 'J;J. ti , ,W1J
;z ti' . 1 0 µ m LJ. J:. 2 0 0 µ, m L.::Z r c' ® o a 

(0048] 
1) 1-- 7 L. ffi 3 b ti , iJU ;t t;f . 1) 1-- 7 b ffi ffi ffl {,$: 3 a 0) � 7J {f) 1m re EE :ii � :h --C v' o a 1J 1--

7 L ra 3 b 0) tt :a ti . 1J 1-- 17 1.,, T: ® o O 1J =r ':'.7 L m 3 b ti, 1J 1-- 17 L -1 :t :,, OJ 1tt m rfflt t L so 
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L ,mu� t" G L t tJ'; 7: � G Q t" tJ; :b '"I.:, ' 1) 1- 7 b ffi � • {* 3 a t ti. ffi � • {* 2 a t � ti. ffi 1) 

- F 7 � fr l, T m m � -lt T m � � -lt 0 r. t tc J:: IJ , 1) 1- 7 b ffi 3 b f;L ffl fW. t½UC ffi 1W l, T
1) 1- 7 b e{ � / t 7'J; G L t iJ"- 7: � Q O -t l, L ' 1) 1- '/ b e{ ;t / ti ' ffl, m ft $ a"J re ffl 1W HI �

:frl-t�ffim�I1!�2 btc.F-7° ( 17°vF-7°J ttv•i.0) �tloo {-0)��- j)_ffi

2 0) ffl {i'l 7<r T ff o r. t. tJ, 7: � o o r. tL f;: J:: IJ , I. _:z, Jv � - W � 7<r 7( � < t" .'.i;, r. t tJ, 7: � .'.i;,

o 
1J 1- 7 b ffi 3 b 0) f'1 JJ. ti , -WU ;t t;f , 5 o µ m .L.1 _l 3 o o µ m .L.1 T 7: d5 0 o 

(0049] 

7'J: $5 , 1) 1- 7 b. ffi 3 b ti , 7° v F - 7° re J: ':J T , -WIJ ;t /;f � :@: tc • fW. t& re ffi 1W t" 0 I} , 1Z1 

ff0)�7:�, �ff_l, CfW.�O)�ff7<r��G, CfW.��fflfW.t"0000)1J1--t)bffi3b7<r� 

ffl-Tv'oa 

(0050] 

ffl wnw t G -r kt , 1J 1- 7 b. m � m fW. fit t <t 0 �F 7° o r :1/ '11 1'i � ffi w; m 1W fit ffl 7W 1t ,EIH • 0 

r.. t ff 73" � 0 o 1F 7° P r :1/ 'ii: � � ffl � t l, T ii , I. 'f- v :1/ tJ - ;j; i', - r , "1' P l::::'.' v :1/ tJ -

* -t- - 1-- , :? 1- + ,1,, tJ - * -t-- - 1-- , :J x. 1- ,1,, tJ - * -t-- - 1-- , y - 7" + o 5 1; 1-- ✓ , Y .:e 1-­

_:::.. r 1) Jv , :J I- r .t- V .:r.. :Sl :1/ , T r 5 � F o 7 5 :1/ , :? � -t- '.J 5 :1/ , J;!l; ft :J. 1- v :1/ , 7.. Jv

* 7 / 7'J; f tJ'; � ff r.:, n Q O L n r.:, 0) ffi w; IL lji �!I! c' ffl t ,, T if, J:: I_,' L ' 2 fl� J..j _l 7,£: m if L
l m I_,' l t J:: I_,' 0 1) T ry b m t l, l ii ' L i p F 6 ' L i B F 4 ' L i C 1 0 4 ' L i A

s F 6 , L i ( C 2 F 5 S O 2 ) 2 N tJ; t' iJ"- � if G tL 0 o 

(0051] 

-i! J\ v - 5l 4 tL iE ffi ffi � J L � ffi ffi �fit, :t5 J:: rf ffl. M fit tc ;tt l, t illN :7--. '11 iJ, ® {S � fL '11 20 

tt :jSj. 1£'. ffl v' 0 c. t iJ) 7: � 0 o t ; , v - 5 4 t L T ti , t Jv o - 7.. , v - 3 :1/ , t Jv o - 7.. 

/v-3:1/, M 1Jx.1-v:1/, M 1J7°ol::::'.'v:1/, 75� J--:'fflij�, y� Fe{� F, M 1J7:r:=-

v / +t Jv 7 'J' e{ F' M 1) e{ � F 7'J; ,::' 7J' r.:, 7'J; Q ,f. � tfi �' � fL 1'{ 0) 7 4 Jv b 7'J; t' l,r ffl 1_,, Q L

t fJ\ 73" � {S ., --I! 1, v - 5 4 (J) JJ1. JJ. ii , fJIJ ;t tf , 2 o µ m l-1 _l 5 o µ m 1.1 T T ® 0 a --I! 1 , v 

- 5 ti , IE ffi 1 t � ffi 2 t (J) FEil "? , � ffi 2 t 1) 1- ry b ffi 3 t 0) FEil 1£'. , llil:li • <t {S .:. t I} T �

Q O � r.:. re. , --I! 1, v - 5l 4 ti , m tw ii 1,r ri ira!! t" 0 c t tl· --c- � 0 Q 

(0052] 

1 . 2 . --I! Jv 'T - 7. re. -:> v' t 

t lv J;- - 7. 3 0 ii , � ffl t Jv 1 0 1£'. Bit� 9 0 c. t 1J' T � 0 o t Jv J;- - 7.. 3 0 0) ID tk ii , 

� • --I! Jv I O .:a: Bit � C' � n t;f ' � IC. �N fE � n ;lj: V' 0 t Jv J;- - A 3 0 ti ' ¥ {;$: 4 0 t ' .mi: {;$: 30 

7 0 t , q: 1'f 9 0 c. t iJ'> 7: � o o 

(0053] 

1 . 2 . l . £ #: re. -J v' T 

¥ #: 4 0 (J) tt i!t ii , � tc. �N Ji:' � ti fJ: v' iJ' , -WU ;t t;f , "1' 5 7.. 1- •y 7 � 0) ffl ij� T d5 0 o i:. C

T , � 6 ti , ¥ {;$: 4 0 7<r ;j:J rt s� tc. ff t" w-4- t.l! � ""f ;15 ':J T , � l t !i � ;IJ: 0 15 fPJ iJ, G J! h: iZI ""f 

© {;) 0 

(0054] 

¥ #: 4 o ti , l'K! 1 i5 J:: r.J l'K! 6 tc ff t" J:: -5 tc , llG ml $ 4 1 t , ix ml $ 4 1 OJ )a] lffi tc mt �t G

ti tc!l!U � w 5 o t , 1,r � t" Q o 

( 0 0 5 5 ] 40 

ix fl ms 4 1 ti , £ #: 4 0 (J) � ms 7<r ff§ nx; 9 0 r. t iJ'i 7: � 0 a ti fl $ 4 1 ti , (JIJ ;t tf , Ji. � 

{;$: 1 2 0) ffi l $ 5:t 1 5 t;: 1S ':J T ID nx; � ti T v ' 0 o ,!ix ml $ 4 I ti , � 3 :t5 J: rf � 4 f;: if; <t J: 

'5 tc. , ffi 1 $ 5:t 1 5 7<r ix ml T 0 .:. L tJ, t � 0 a 

(0056] 

ix ml ms 4 I ti , � 1 :t5 J:: r.J � 6 tc. ff T J:: '5 tc. , till,! r x * fill 4 2 7<r lf t" 0 2: t iJ'> 7: � 0 o 

ll#t r x � fill 4 2 ti , ,!ix ml fill 4 1 (J) {tf! OJ W 5:t C lY#t r x � $ 4 2 J..1 Ji. OJ ,!ix ffit $ 4 1 ) J: IJ t JJ 

JJ. iJ'i 1J, � v' fill½' 73" ® 0 a lY#t -r x * fill 4 2 Lt , � 3 tc ;,f; t" J:: -5 tc , Ji.�{;$: 1 2 0) ftl/il r Bit* fill 

1 5 a � x � 9 0 c. t tJ, 7: � 0 o 

(0057] 

ix Ii' $ 4 l tc. ii , � 3 re. ff 9 J:: -5 tc. , -WIJ x_ t;:l:, f9 � $ 4 6 iJ'i ff✓ nx; � ti T v' {S o f9 � $ 4 50 
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6 ti , ti ii. J'ffi 4 1 J:: IJ 1t * � v' /'jL7J � ff "9 0 C t iJ'i T! � 0 o �)!' � $ 4 6 ti , .iE ffi llim r 2 0 

� X ts¥ 9 0 /lffil r X ts¥$ 4 2 t � m L, L � it G tL L t,. L t J:: t,' 0 m � $ 4 6 t �-:& 2 6 t T! 

.iE ffi ll/m r 2 o � m Jj. , * 1/ z s -r: Llfil ,E 9 0 c t tz:. J:: -:i -c , .iE m ulffi r 2 o � , � f* 4 o tc. Llfil 

,E 9 0 L t iJ'i 1: � 0 0 m � rm 4 6 ti ' � ill rm 4 1 t � {;,f;: 11-l fc_ lB Jjjt � tL L V' L t J:: V. 0 

(0058] 

� iii $ 4 1 tc: ti , l:m 1 :to J:: rJ l:m 6 tc ff; 9 J:: -5 tc , [!!] $ 4 3 iJ, lB nlt � tl -C v' 0 o [!!] $ 4 3 

ti ' 1111 ;{_ t;f ' JI- � {,ii: 1 2 (J) m 2 $ 51 1 6 tz: tB -:> L � tt s h L V' 0 0 9 tJ: :b !, ' ffi 2 rm 51 1 

6 ii , [!!] W 4 3 0) ...t 1:nc We ill � tl -C v' 0 o c tl tc J:: I') , ffi 2 $ 5J" 1 6 ti , � {* 4 0 t IIJHs9 

9 0 C t f/i 1: � 0 o -t 0) tc:. lh , ffi 2 l'ffl 51 1 6 iJ, S jJ 7.. iJ, 1iX. t±:1 � t1 0 tJ i'i" tc. , � {;$: 4 0 tc. J:: 

-:i -C ;JJ 7.. 0) 1ix. t±:1 iJ'i :j:(JJ l!\IJ � tL 0 C t � lln il:. 1: � 0 a 10 

(0059] 

ti i!. W 4 I tc. ti , ,W1J x. t:L Im D W 4 4 iJ, lB nlt � tL -C v • 0 o Im D $ 4 4 ti , ti ii $ 4 1 � 

flJ Jj. 1:nAJ tc. m im L, L V' 0 0 Im □ 'fill 4 4 0) -'IL ffi lB :[:fUi ' f-f tc. �lUE � h ti: V. iJ'i ' l:m ff; (J) {jlj t ti 

ft :1J lB 1: ib 0 o � 3 :to J:: ti � 4 tz:. ff; '"t J:: -5 tc. , Im o $ 4 4 tc. a , JI-� f* 1 2 0) * f* $ 1 3 

iJ, We ill � tL -C v • -C it J:: v' o C tL tz:. J:: IJ , JI-� f:1;: 1 2 r-9 T jJ 7.. iJ, J£ :'t:. L tctl i'i" /C. , ;$: {* $ 1 

3 ti IJW 6 ts c. t iJ'i T! � , -t 0) 51 , JI-� {:1;: 1 2 r-9 <J) /± tJ � 1J, � ( 9 0 c. t i} T 'e" 0 o � 6 tc. 

, it C -f' 1 '°\ .{ 7.. 1 0 0 7J' fl Ji � tl tc:. t@J --€He , ;$: {;$: $ l 3 ti , nw S ts C. t tc. J:: -:i -C , ;$: {;$: $ 

130)...t:1JO)Mf,i;:7O0)Jj.tJ:G�, �-l'J<J)M ■ ��lOO0)Mf,i;:7OttM"90C.t� 

1: � 0 0 9 tJ: :b t:, ' * {;;$; $ l 3 ti ' -fi'j_ � '1"1 (J) r,,i t,' -:& � 7J' G 7j; 0 'l! {$: 7 0 tz:. J:: -:> L m * n 0 

c. t iJ'i 1: � 0 o c. .tl tc. J:: I') , ii' C � ;J; I O (J) 1iX. � 'Ii � 1P1 ...t � ft 0 c. t iJ'i T! � 0 o 

(0060]

mu .!!£ w 5 o ti , � 1 :to J:: u � 6 tz: ff; 9 J:: -5 tz:. , � m w 4 1 (J) m m tc. � tt s n -c v. 0 0 mu 

.!!£ J'ffi 5 0 ti , � ii J'ffi 4 1 J:: I') t, Z llifll 7J raJ tc JJ£ tE L -C v' 0 o l:m � 0) fj1J 1: ti , fJllJ .!!£ 5 0 ti , ft 

ill l 7 tc. i"ct -5 2 -:) (J) ffi l {l!lj .!!£ $ 5 l a , 5 l b t , I@. ill l 8 tc. i& -5 2 -:) (J) ffi 2 {Jllj .!l£ rm 5 2 

a , 5 2 b t , � 1'f L -C v' 0 a ffi 1 -ll!IJ .!l£ $ 5 1 a , 5 l b ti , 1i v • f;:: tt raJ L -C §2 ill � .tl -C 

v • -C t J:: v' a ffi 2 fJ!iJ 1:!£ $ 5 2 a , 5 2 b ti , 1i v' tc tt 1P1 L, -C §2 ii. � t1 -C v • -C t J:: v • a 

(0061] 

ffi l {l!lj 1:!£ 'fill 5 l a tc. ti , [!!] $ 4 3 t � ill 9 0 ffi 1 � ill $ 5 3 iJ'i JB JR � ti -C v • 0 a ffi 1 � 

im J'f[i 5 3 ti , ffi 1 Jlj .!!£ $ 5 l a � X J!!m 7J 1P1 tc. Ji ill L, T v • 0 a ffi 1 JI ill $ 5 3 0) � ti , � tc. 

20 

�N. fl: � tL tJ: v' iJ,, � ff; <J) {JIJ 1: ti , 2 -:) � it G tL -C v • 0 o ffi I J!! ill$ 5 3 (J) iB � tL � tc. �N. 30 

fl: � tL tJ: v' iJ'i , � ff; 0) 1111 T! ti , ft 7J lB T ib 0 o ffi I JI ill $ 5 3 ti , ffi 2 $ :51 1 6 iJ, 6 jJ 7.. 

iJ' m !±I � n tcti -ii tc. jJ A � ti� !±I m im 3 2 c i:m 4 � �u tc. ilJ < c t :o' -c � 0 a 

(0062] 

ffi 1 fflU .Ill fITT 5 1 a tc. ti , l:m 6 tz: ff; 9 J:: -5 tc. , ffi 2 .ii ill $ 5 4 iJ� lB nx. � tL -C v • -C t J:: v • o 

m 2 � ill w 5 4 ti ' ffi 1 1l!IJ .!!£ $ 5 1 a � X $11! 7J IP} tz: lt ill L, L V l 0 0 � ff; 0) 1111 T! ti ' ffi 2 � 

im rm 5 4 ti ' 2 -:) � it f:, tL ' 2 -:) 0) ffi I .ii� rm 5 3 1E: m A., T � it G tL L V) G O ffi 1 � ill $ 

5 3 t5 J:: CT ffi 2 � ill $ 5 4 (j: , - fJljtz: We ¥11 l, -C v • -C it J: v' o ffi 2 JI ill $ 5 4 Ii , :9i-� {;$: l 

2 0) ffi 1 w 51 1 s tc: • m L -c JB m � n -c 1.i, 0 0 m 2 .ii � w s 4 ti , m 2 w 5J" 1 6 n' G m t±:1 

�tlkfl7..�, ti�, &f,i;:40tM,f,i;:70t�J:�-c���tL�ffiI$5115iliffl�ffitW 

Lkt,i-i;-�, �:JJ7..1E:m!±lffitlm32�ilJ(ct�T�oo 

(0063] 

ffi l ffl.1J .!!£ $ 5 l a , 5 1 b tc ti , WiJ x ta:' , t;rJ IJ 'R. � $ 5 5 iJ, lB nlt � tl -C v' 0 o t;rJ IJ 'R. � 

$ 5 5 tj: , ffi l {l!lj .Ill $ 5 l a , 5 l b � X ll!!IJ 7J IP1 tz:. lt ill L, , � G tc. , • @'. $ 4 1 � X fer 7J 

raJ tc. Ji ill L, l V' 0 0 t;rJ I) 'R � $ 5 5 ti ' ,Wlj X l;f ' JI ill $ 5 3 ' 5 4 J:: I) t r 15 [Z: lB Jjjt C n 

-C v • :5 o t;rJ I) 'R. � $ 5 5 ti , ffi l {l!lj \'!£ $ 5 l a , 5 1 b t5 J:: CT • @'. $ 4 1 (J) r ffllj � t;rJ IJ 'R. 

< c t tc J:: IJ % w; � tL --c v, --c ti J:: v, a t;rJ IJ 'R. � $ 5 5 <J) � ti , %' tz:. �N. IE � .n iJ: v, h'< � ff; 

0) {Jlj 1: ti , ffi l {l!lj .!!£ 'fill 5 l a , 5 I b [C 6 -:) 9-:) � tt S tl -C v • 0 a t;rJ IJ 'R. � $ 5 5 (J) iB �

ti , � tc. �N. IE c n tJ; v • iJ'> , � ff; 0) 1111 1: ti , ft 7J lB T ib 0 o ffi I {l{lj \'!£ $ 5 1 a tz:. lB nlt � .tl tc

-tn IJ 'X � $ 5 5 t , ffi I fflU .Ill 'fill 5 l b tz:. JB fix: � tl tc t;rJ IJ X � $ 5 5 t t;t , 1i v • fc. -Jt [l'i] L, -C

40 

We ii. c tL T v• T � J:: v• o t;,J IJ '.R. � $ 5 5 ti, � tz:., ii' ■ -r' I\.{ 7.. 1 0 0 iJ, ti� fl Ii� .tl tc 50 
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� 15- te ( � 1 5 t$ ¥.U , � I) 15- -5 1ni -r 1 , ,1 A 1 0 0 0) Fdl re ft: PX � tL td.i ,nL t L T ,II ft 

9 G L t ti T: � G O 9 ti: b 'ts ' f.;/J I) 'X � rm 5 5 re J: ? L ' if ffl -1::: Jv l O (]) -fjj_ � 'Ii � [oJ _t � 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

DESCRIPTION JP3182855U 

10 Auxiliary power supply device for vehicles 

[0001] 

14 The present invention is for jump-starting the engine by connecting to the in-vehicle battery 

and supplying electric power to the electric load of the vehicle including the starter for 

starting the engine when the battery of the vehicle is exhausted. Regarding auxiliary power 

supply device for vehicles. 

[0002] 

21 Conventionally, for example, on the road, when the battery mounted on the vehicle tends to be 

discharged due to an increase in the amount of electricity consumed, the battery capacity 

becomes insufficient, the voltage drops, and the electrical components do not operate (so­

called battery exhaustion). In some cases), ajump start is performed in which the engine is 

started by supplying electric power from the battery of another automobile or an emergency 

portable power source Uump starter) via a booster cable. Then, various proposals have been 

made such as a technique for facilitating electrical connection for jump start (see, for example, 

Patent Documents 1 and 2) and a technique for determiningjump start (for example, see 

Patent Document 3). 

[0003] 

33 Conventionally, a sealed lead-acid battery has been used in a jump starter because of the 

relationship between cost and capacity. 

[0004] 
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38 In addition, information devices such as battery-powered notebook PCs that can be charged 

using an AC adapter and their ancillary devices have become widespread. 

40 In addition, a large number of in-vehicle electric devices that can be used by connecting to a 

DC12V / 24V in-vehicle power socket, that is, a so-called cigar socket, which is installed as 

standard in the vehicle, are provided. 

43 Further, in recent years, power-saving and driveable electronic devices such as mobile phones 

and portable music players that can be powered by USB (Universal Serial Bus) are widely used. 

Traditionally, portable power supplies have been used to use electrical equipment outdoors. 

[0005] 

wM�2004- 134278��ffl 

�M�2011- 9111o��ffl 

5dt� 2 o o 7 - 2 7 a 2 1 6 ��ffl 

[0006] 

55 By the way, a conventional jump starter using a general sealed lead-acid battery weighs about 

5 to 7 kg, and has a problem of lacking portability. 

57 Further, it took about 1 Oto 15 hours on average to fully charge the battery, and the number of 

times that the vehicle could be started {jump start) in the fully charged state was about 5 times 

on average. 

60 Furthermore, lead-acid batteries deteriorate faster when over-discharged or over-charged, and 

self-discharge tends to proceed. The discharge rate of normal lead-acid batteries is about 30%, 

and they self-discharge even when not in use. The need for charging comes out. 

63 People who cannot get used to it cannot perform the charging operation at the proper time, 

and often cause overcharging or overdischarging. It is not easy for anyone to handle, and it is 

very inconvenient to use. 

[0007] 

69 Further, the conventional portable power supply device is also heavy because a lead storage 

battery is used, and has the same problems as the conventional jump starter from the 

viewpoint of portability and usability. 

[0008] 

75 The present invention has been made in view of the conventional circumstances as described 

above, and its purpose is to have a function as ajump starter, and also to provide an 

information device such as a battery-powered notebook PC and its ancillary devices, and a 

cigar. It has a function as a portable power supply that enables the use of in-vehicle electric 

devices that can be used by connecting to a socket, mobile phones, portable music players that 
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can be powered by USB, etc., and also has an OBD (On-Board Diagnostic system). ) The 

purpose is to provide a compact, lightweight, highly portable, and easy-to-use auxiliary power 

supply device for vehicles that functions as a portable power source for memory backup of 

vehicles compatible with the system. 

[0009] 

a1 Yet another object of the present invention, the specific advantages obtained by the present 

invention, will be further clarified from the embodiments described below with reference to 

the drawings. 

[001 0] 

93 The present invention is an auxiliary power supply device for a vehicle, and includes a housing, 

a DC input terminal including a DC jack installed on the side wall of the housing and a power 

supply cable for charging being externally connected via a DC plug. A charging circuit unit 

installed in the housing and internally connected to the DC input terminal, a lithium ion 

storage battery installed in the housing and internally connected to the charging circuit unit, 

and installed in the housing and described above. An output circuit unit internally connected 

to a lithium-ion storage battery, a control circuit unit installed in the housing and controlling 

the operation of the charging circuit unit and the output circuit unit, and an output circuit unit 

installed on the side wall of the housing. A first DC output terminal for jump start consisting of 

ajack that is internally connected to the unit and the booster cable is externally connected via 

a plug, and is installed on the side wall of the housing and internally connected to the output 

circuit unit. The PC power cable is installed on the front wall of the housing and internally 

connected to the output circuit section and the second DC output terminal for the PC power 

supply, which consists of a jack to which the PC power cable is externally connected via a 

plug. A third DC output terminal consisting of a USB socket to which the USB cable is 

externally connected via a USB plug, and an external power cable installed on the back wall of 

the housing and internally connected to the output circuit section. A fourth DC output terminal 

composed of a cigar socket externally connected via a cigar plug, a power switch installed on 

the front wall of the housing and internally connected to the control circuit unit, a jump start 

switch, and the above. It is installed on the front wall of the housing and is provided with a 

charge amount display unit which is controlled by the control circuit unit and displays the 

charge amount of the lithium ion storage battery as a level bar. The control circuit unit is the 

charge amount of the lithium ion storage battery. Is controlled so that the charge amount is 

displayed on the level bar by the charge amount display unit, and in the control circuit unit, 

the vehicle battery is externally connected to the first DC output terminal via the booster 

cable. By accepting the operation input of the jump start switch while the power switch is 

turned on, control is performed to supply power for jump start from the output circuit unit via 

the first DC output terminal. By accepting the operation input of the power switch in a state 

where the PC is externally connected to the second DC output terminal via the PC power cable, 
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the PC is driven from the output circuit unit via the second DC output terminal. Controls to 

supply power for the above, and US to the above third DC output terminal By accepting the 

operation input of the power switch while the USB device is externally connected via the B 

cable, power for driving the USB device is supplied from the output circuit unit via the third 

DC output terminal. By performing control and receiving the operation input of the power 

switch in a state where the external device is externally connected to the fourth DC output 

terminal via the external power cable, the fourth DC output is output from the output circuit 

unit. It is characterized in that it controls to supply power for driving an external device via a 

terminal. 

[0011] 

134 In the dual-purpose auxiliary power supply device according to the vehicle of the present 

invention, power is supplied to the DC input terminal via the charging power cable provided 

with an AC adapter or a cigar socket at one end, and the control circuit unit is the DC input 

terminal. When a state in which power is supplied via the charging power cable is detected, 

the lithium ion storage battery is controlled to be charged via the charging circuit unit, and 

during charging control, the power supply from the output circuit unit to the outside is 

performed. Control may be performed to prohibit the supply. 

[0012] 

144 Further, in the dual-purpose auxiliary power supply device according to the vehicle of the 

present invention, the control circuit unit detects the power ON by the operation of the 

power switch, controls the operation of the charge amount display unit, and serves as a 

power lamp for displaying the power ON. The charge amount display unit is made to 

function, and in this power-on state, the jump start by a short-time operation of the jump 

start switch is detected and the jump start mode is controlled. In the control of the jump start 

mode, the first DC When the voltage of the in-vehicle battery of the automobile to bejump­

started via the booster cable externally connected to the output terminal can be detected 

normally, the operation of the output circuit section is controlled and the lithium-ion storage 

battery is used as a power source for jump-start. The charge amount display unit is 

connected to the first DC output terminal via the output circuit unit, controls the operation of 

the charge amount display unit, and functions as ajump start lamp for displaying thejump 

start. can do. 

[0013] 

150 Further, in the dual-purpose auxiliary power supply device according to the vehicle of the 

present invention, the control circuit unit detects that the jump start switch has been 

operated for a long time in the power-on state and controls the charge boost mode, and 

controls the jump start. In the mode control, when the voltage of the in-vehicle battery of the 
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automobile to bejump-started via the booster cable externally connected to the first DC 

output terminal can be detected normally, the operation of the output circuit unit is 

controlled. As a charge boost lamp that displays the charge boost by connecting the lithium 

ion storage battery as a power source for charge boost to the first DC output terminal via the 

output circuit unit and controlling the operation of the charge amount display unit. The 

charge amount display unit can be made to function. 

[0014] 

173 Further, in the dual-purpose auxiliary power supply device according to the vehicle of the 

present invention, the charge amount display unit is controlled by the control circuit unit and 

is arranged on a straight line that displays the charge amount of the lithium ion storage 

battery as the emission color changes. The control circuit unit is composed of a plurality of 

light emitting elements, and the control circuit unit is a power lamp for displaying the power 

ON by lighting one of the plurality of light emitting elements with a first light emitting color. 

By functioning and lighting the other one of the plurality of light emitting elements with the 

second light emitting color, the charge amount is used as ajump start lamp for displaying 

the jump start or a charge boost lamp for displaying the charge boost. The display unit can 

be made to function. 

[0015] 

1a6 Further, in the dual-purpose auxiliary power supply device according to the vehicle of the 

present invention, the vehicle's OBD (On-Board Diagnostic system) system is externally 

connected as an external device via the external power cable to the fourth DC output 

terminal. When the control circuit unit receives the operation input of the power switch, the 

output circuit unit supplies power for memory backup of the OBD as a power source for 

driving an external device via the fourth DC output terminal. Can be. 

[0016] 

195 Further, the dual-purpose auxiliary power supply device according to the vehicle of the 

present invention may include a plurality of rechargeable lithium ion batteries installed in 

the housing as the lithium ion storage battery. 

[0017] 

201 Further, the dual-purpose auxiliary power supply device according to the vehicle of the 

present invention functions as ajump starter having a weight of about 830 g and a capacity 

of 12 V / 4.5 Ah by mounting three 3.6 V rechargeable lithium ions in the housing. Can be 

made to. 

30-08-2021 5 EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 761 of 2235



[0018] 

20a Further, the dual-purpose auxiliary power supply device according to the vehicle of the 

present invention is to function as ajump starter having a weight of about 1300 g and a 

capacity of 12 V / 9 Ah by mounting six 3.6 V rechargeable lithium ions in the housing. Can 

be. 

[0019] 

215 According to the present invention, an information device such as a battery-powered 

notebook PC and its ancillary devices, an in-vehicle compatible electric device that can be 

used by connecting to a cigar socket. a mobile phone, etc. It has a function as a portable 

power supply that enables the use of portable music players that can be powered by USB, 

and also has a small size that functions as a portable power supply for memory backup of 

vehicles compatible with the OBD (On-Board Diagnostic system) system. It is possible to 

provide an auxiliary power supply device for a vehicle that is lightweight. has excellent 

portabi I ity, and is easy to use. 

[0020] 

226 It is an external perspective view of the auxiliary power supply device for a vehicle to which 

the present invention is applied, viewed from diagonally above the front left side. 

22a It is an external perspective view of the auxiliary power supply device for a vehicle seen from 

the front side diagonally upper right. 

230 It is a block diagram which shows the electrical connection state of the component of the 

auxiliary power supply device for a vehicle. 

232 It is a top view which shows the power supply cable for charging connected to the DC input 

terminal of the auxiliary power supply device for a vehicle, (A) shows an AC adapter cable, 

and (B) shows a cigar plug cable. 

235 It is an external perspective view which shows the auxiliary power supply device for a vehicle 

in the state which the AC adapter is connected to the DC input terminal. 

231 It is a front view of the charge amount display part of the said vehicle auxiliary power supply 

device which shows the bar display state of the charge level. 

239 It is a top view which shows the booster cable connected to the 1st DC output terminal of the 

said vehicle auxiliary power supply device. 

241 FIG. 5 is an external perspective view showing the auxiliary power supply device for a vehicle 

in a state where an in-vehicle battery of an automobile to bejump-started via a booster cable 

is connected to the first DC output terminal. 

244 It is an external perspective view which shows the said auxiliary power supply device for a 

vehicle in the state which the USB device is connected to the 3rd DC output terminal via a 

USB cable. 

241 It is a top view which shows the cigar plug cable connected to the 4th DC output terminal of 
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the said vehicle auxiliary power supply device, (A) shows the 1st cigar plug cable which has a 

DC plug at one end, (B) is A second cigar plug cable provided in the OBD2 connector is 

shown at one end. 

251 It is external perspective view of the said vehicle auxiliary power supply device which shows 

the lighting state of the side illumination lamp provided on the side wall of the said vehicle 

auxiliary power supply device. 

[0021] 

251 Hereinafter, embodiments of the present invention will be described in detail with reference 

to the drawings. 

259 Needless to say, the present invention is not limited to the following embodiments, and 

various changes can be made without departing from the gist of the present invention. 

[0022] 

254 1 and 2 show an external perspective view of the vehicle auxiliary power feeding device 100 

to which the present invention is applied, as viewed from diagonally above the front left and 

diagonally above the front right. 

261 Further, it is shown in the block diagram of FIG. 3 which shows the electric connection state 

of the component of the auxiliary power supply device 100 for a vehicle. 

[0023] 

212 The vehicle auxiliary power supply device 100 includes a thin box-shaped housing 10 as 

shown in the external perspective views of FIGS. 1 and 2, and is inside the housing 1 Oas 

shown in the block diagram of FIG. It includes an installed charging circuit unit 1, a lithium 

ion storage battery 2, an output circuit unit 3, and a control circuit unit 4. 

[0024] 

219 Then, in the vehicle auxiliary power supply device 100, as shown in the external perspective 

view of FIG. 1, a DC input terminal 20 for receiving a power supply of, for example, 12 V 

from a household power source or an automobile battery is provided on the left side wall of 

the housing 1 o. It is installed in 11. 

[0025] 

2a6 The DC input terminal 20 includes a DC jack to which a power supply cable for charging is 

externally connected via a DC plug, as will be described later. 
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[0026] 

291 As shown in the block diagram of FIG. 3, the charging circuit unit 1 is internally connected to 

the DC input terminal 20. 

293 The lithium ion storage battery 2 is internally connected to the charging circuit unit 1. 

294 Further, the output circuit unit 3 is internally connected to the lithium ion storage battery 2. 

29s Further, the control circuit unit 4 is internally connected to the charging circuit unit 1 and the 

output circuit unit 3. 

[0027] 

300 Further, as shown in the block diagram of FIG. 3, the vehicle auxiliary power supply device 

100 includes a first DC output terminal 31 for jump start and a second for PC power supply, 

which are internally connected to the output circuit unit 3. It includes a DC output terminal 

32, a third DC output terminal 33 for a USB power supply, and a fourth DC output terminal 

34 for a memory backup power supply. 

[0028] 

308 The first DC output terminal 31 includes ajack to which a booster cable is externally 

connected via a plug, as will be described later. 

[0029] 

313 The second DC output terminal 32 includes ajack to which a PC power cable is externally 

connected via a plug, as will be described later. 

[0030] 

318 The third DC output terminal 33 includes a USB socket to which a USB cable is externally 

connected via a USB plug, as will be described later. 

[0031] 

323 The fourth DC output terminal 34 includes a cigar socket to which an external power cable is 

externally connected via a cigar plug, as will be described later. 

[0032] 

328 The first DC output terminal 31 for the jump start and the second DC output terminal 32 for 

the PC power supply are installed on the right side wall 12 of the housing 1 Oas shown in the 

external perspective view of FIG. There is. 

331 Further, as shown in the external perspective view of FIG. 1, the third DC output terminal 33 
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for the USB power supply is installed on the front wal I 13 of the housing 10, and the fourth 

DC output terminal 33 for the memory backup power supply is installed. The DC output 

terminal 34 is installed on the left side wall 11 of the housing 10. 

[0033] 

33B Further, as shown in the block diagram of FIG. 3, the vehicle auxiliary power supply device 

100 includes a power switch 41, ajump start switch 42, a light select switch 43, and a side 

light on/ internally connected to the control circuit unit 4. It includes an off switch 44. 

341 The power switch 41, thejump start switch 42, the light select switch 43, and the side light 

on/ off switch 44 are installed on the front wall 13 of the housing 1 Oas shown in the 

external perspective view of FIG . .. 

[0034] 

341 Further, as shown in the block diagram of FIG. 3, the vehicle auxiliary power supply device 

100 includes a charge amount display unit 51 internally connected to the control circuit unit 

4, a battery low indicator light 52, and a pair of emergency warning lights 53A. , 53B and a 

pair of side illumination lights 54A, 54B. 

[0035] 

354 The charge amount display unit 51 and the pair of emergency warning lights 53A and 53B 

are installed on the front wall 13 of the housing 1 Oas shown in the external perspective 

view of FIG. 

[0036] 

350 The charge amount display unit 51 is composed of a plurality of LEDs having different 

emission colors (in this embodiment, four colors of red, orange, yellow, and green) arranged 

linearly. 

363 The charge amount display unit 51 is controlled by the control circuit unit 4 and not only 

functions as a bar display of the charge amount, but also functions as a power lamp when lit 

in green and as ajump start lamp when lit in yellow. do. 

366 Further, the pair of emergency warning lights 53A and 53B are composed of a red LED and a 

white LED, are controlled by the control circuit unit, and function as an emergency warning 

light by blinking alternately. 

[0037] 

312 Further, the battery low indicator lamp 52 is installed on the right side wall 12 of the housing 

1 Oas shown in the external perspective view of FIG. 
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[0038] 

311 The battery low indicator lamp 52 is composed of a red LED, is controlled by the control 

circuit unit 4, and becomes a blinking state or a lighting state when the voltage of the lithium 

ion storage battery 2 drops to a predetermined value. Functions as. 

[0039] 

383 Further, as shown in the external perspective views of the pair of side lighting lamps 54A and 

548, FIGS. 1 and 2, they are installed on the left side wall 11 and the right side wall 12 of the 

housing 10. 

[0040] 

389 The pair of side illumination lamps 54A and 548 are each composed of a plurality of white 

LEDs arranged in a straight line. 

[0041] 

394 In the vehicle auxiliary power supply device 100 having such a configuration, the control 

circuit unit 4 installed in the housing 1 O performs the operation of the charge control unit 

and the output circuit unit 1 that control the operation of the charge circuit unit 1. It consists 

of a microcomputer that functions as a display control unit that controls the operation of the 

output control unit to be controlled, the charge amount display unit 5151, etc., and controls 

the operations of the internally connected charging circuit unit 1 and output circuit unit 3 as 

follows. do. 

[0042] 

404 Here, as the charging power supply cable connected to the vehicle auxiliary power supply 

device 100, as shown in FIGS. 4A and 48, a 12V power supply for charging is supplied from 

the household power supply. AC adapter cable 11 OA and cigar plug cable 11 OB for 

supplying power supply of, for example, 12V from an automobile battery are prepared. 

[0043] 

411 The AC adapter cable 11 OA shown in FIG. 4A is provided with an AC adapter 111 A for 

supplying 12V power for charging from a household power source at one end, and a DC plug 

112 is attached to a DC input terminal 20 composed of the DC jack. Externally connected via. 

414 Further, the cigar plug cable 11 OB shown in FIG. 48 is provided with a cigar plug 111 B for 

supplying a power supply of, for example, 12V from an automobile battery at one end, and a 

30-08-2021 10 EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 766 of 2235



DC plug 112 is provided at a DC input terminal 20 composed of the DC jack. It is connected 

externally via. 

[0044] 

421 Then. in the control circuit unit 4 of the vehicle auxiliary power supply device 100, as shown 

in FIG. 5, the AC adapter cable 11 OA or the cigar plug cable 11 OB is externally connected to 

the DC input terminal 20, and the household power supply or the automobile battery is 

connected. When it is detected that a voltage equal to or higher than a predetermined 

voltage value is applied to the DC input terminal 20 by supplying power for charging from, 

the charging mode is controlled. 

[0045] 

430 In the control of the charging mode, the control circuit unit 4 controls the operation of the 

charging circuit unit 1 by the charging control unit. charges the lithium ion storage battery 2 

via the charging circuit unit 1, and charges the lithium ion storage battery 2. When the 

storage battery 2 is fully charged, the overcharge protection circuit is activated and charging 

is completed. 

[0046] 

43B Further, the control circuit unit 4 controls the operation of the output circuit unit 3 by the 

output control unit during charge control, and prohibits the power supply from the output 

circuit unit 3 to the outside. 

[0047] 

444 Further, during charge control, the control circuit unit 4 controls the operation of the charge 

amount display unit 51 by the display control unit. controls the charge amount display unit 

51, and displays the charge amount as a bar. 

[0048] 

4so The operation of the charge amount display unit 51 is controlled by the control circuit unit 4, 

and as shown in FIG. 6, the charge amount display unit 51 starts from an uncharged state, a 

red dot state indicating a battery remaining amount of 20% or less, and a battery remaining 

amount of 20%. Lights red to indicate 30%, blinks orange to indicate 30% to 40% remaining 

battery power, lights yellow to indicate 40% to 70% remaining battery power, and lights 

green to indicate 70% to 100% remaining battery power. As the charging progresses to the 

fully charged state, the lighting state changes sequentially. 
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[0049] 

450 The vehicle auxiliary power supply device 100 functions as a portable jump starter in a state 

where the lithium ion storage battery 2 is charged, and can also be used as a portable power 

supply device for using electrical equipment outdoors. 

[0050] 

466 Here, as shown in FIG. 7, the vehicle auxiliary power supply device 100 is provided with 

connection clips 121 A and 121 B for gripping the electrode terminals of the vehicle-mounted 

battery at one ends of the two cables, and is the first jump start device. A booster cable 120 

for jump start, which is externally connected to thejack constituting the DC output terminal 

31 of the above via the plug 122, is prepared. 

[0051] 

474 Then, the vehicle auxiliary power supply device 100 is used as ajump starter as follows. 

[0052] 

478 That is, when the vehicle auxiliary power supply device 100 is used as ajump starter, the 

booster cable 120 for the jump start is used with the power switch 41 of the vehicle auxiliary 

power supply device 100 turned off, as shown in FIG. It is connected to the first DC output 

terminal 31 by the user. 

[0053] 

485 The user of the vehicle auxiliary power supply device 100 can confirm that the power switch 

41 is in the OFF state by turning off all of the plurality of LEDs constituting the charge 

amount display unit 51 . .. 

[0054] 

491 Next, when the user presses the power switch 41 to turn on the power, the control circuit unit 

4 of the vehicle auxiliary power supply device 100 detects the power ON and controls the 

operation of the charge amount display unit 51 by the display control unit. , The charge 

amount display unit 51 is set to the green lighting state. 

495 The charge amount display unit 51 functions as a power lamp that indicates that the power is 

turned on by lighting in green. 

[0055] 
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500 Then, when the user presses the jump start switch 42 in this power-on state to jump start, the 

control circuit unit 4 of the vehicle auxiliary power supply device 100 detects the jump start 

due to the short-time operation of the jump start switch 42. Controls the jump start mode. 

[0056] 

506 In the control of the jump start mode, the control circuit unit 4 can normally detect the 

voltage of the vehicle-mounted battery 200 of the automobile to be jump-started to the first 

DC output terminal 31 for jump start via the booster cable 120. In this case, the output 

control unit controls the operation of the output circuit unit 3, and the lithium ion storage 

battery 2 is used as a power source for the jump start, and the first DC output terminal 31 

for the jump start is passed through the output circuit unit 3. The operation of the charge 

amount display unit 51 is controlled by the display control unit, and the charge amount 

display unit 51 is turned on in yellow. 

514 The charge amount display unit 51 functions as ajump start lamp that displays ajump start 

by lighting yellow. 

516 In thisjump start mode, the charge amount display unit 51 displays the power ON by lighting 

green and thejump start by lighting yellow. 

[0057] 

521 In this jump start mode, the user can perform a jump start to start the engine of the 

automobile equipped with the vehicle-mounted battery 200 to which the vehicle auxiliary 

power supply device 100 is connected. 

[0058] 

521 Here, ajump starter having a capacity of about 12 V / 4.5 Ah using a conventional general 

lead storage battery has a main body weight of about 5 kg to 7 kg, and can be started about 

5 times on average in a fully charged state. On the other hand, the auxiliary power supply 

device 100 for a vehicle to which the present invention is applied is, for example, a 

rechargeable type of 3.6 Vin a housing 10 having a size of 45 mm x 190 mm x 120 mm 

(height x width x depth). By mounting three lithium ions in series, it functions as a portable 

jump starter with a capacity of 12V / 4.5Ah, which weighs about 830g and is compatible 

with gasoline passenger cars up to 3000cc. The number of times that the battery can be 

started in the rechargeable state has also improved to about 10 to 20 times. 

[0059] 

539 Further, in the auxiliary power supply device 100 for a vehicle, for example, a housing 1 0 

having a size of 45 mm x 190 mm x 160 mm (height x width x depth) is used, and six 

rechargeable lithium ions that are doubled are mounted. As a result, it functions as a portable 
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jump starter with a capacity of 12V / 9Ah, which weighs about 1300g and is compatible with 

all gasoline passenger cars and diesel vehicles up to 3000cc 4-cylinder. 

[0060] 

541 Further, the control circuit unit 4 in the vehicle auxiliary power supply device 100 enters the 

charge boost mode control state when the user operates the jump start switch 42 for a long 

time, that is, for example, for 5 seconds or longer in the power ON state. The operation of the 

output circuit unit 3 is controlled by the output control unit so that the electricity charged in 

the lithium ion storage battery 2 is discharged at one time. 

552 In the control state of the charge boost mode, the operation of the charge amount display unit 

51 is controlled by the display control unit, and the charge amount display unit 51 is turned 

on in yellow. 

555 That is, the charge amount display unit 51 functions as a charge boost mode that displays the 

charge boost mode by lighting yellow. 

551 This charge boost mode is used when the vehicle-mounted battery is in a deep discharge 

state. 

[0061] 

552 Further, as described above, the auxiliary power supply device 100 for a vehicle has a 

capacity of 12 V / 4.5 Ah and a weight of about 830 g, and even a device having a capacity 

of 12 V / 9 Ah has a weight of about 1300 g and is small and lightweight, so that it is 

portable. In addition to the first DC output terminal 31 for jump start. the second to fourth 

DC output terminals 32 to 34 for external connection for using electrical equipment 

outdoors are provided. Therefore, it can be used as a portable power supply as follows. 

[0062] 

511 That is, in the vehicle auxiliary power supply device 100, a PC can be externally connected to 

the second DC output terminal 32 via a PC power cable. 

[0063] 

515 In the control circuit unit 4 of the vehicle auxiliary power supply device 100, a PC power 

cable is externally connected to thejack via the plug to form the second DC output terminal 

32, and the PC power cable is connected to thejack via the PC power cable. When the user 

presses the power switch 41 to turn on the power while the PC is externally connected, the 

power ON is detected and the operation of the charge amount display unit 51 is controlled 

by the display control unit, and the charge amount display unit 51 is displayed. The power 

ON is displayed as a green lighting state, and the operation of the output circuit unit 3 is 

controlled by the output control unit, and the power supply for driving the PC of DC19V is 
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supplied from the second DC output terminal 32 via the PC power cable. And supply it to the 

PC. 

[0064] 

589 Further, in the vehicle auxiliary power supply device 100, an electronic device such as a 

portable music player capable of supplying power by USB (Universal Serial Bus) is connected 

to the third DC output terminal 33 via a commercially available USB cable. Can be done. 

[0065] 

595 As shown in FIG. 9, the control circuit unit 4 in the vehicle auxiliary power supply device 100 

constitutes the third DC output terminal 33, and the USB cable 130 is externally connected 

to the USBjack via the USB plug. Then, when the user presses the power switch 41 to turn 

on the power while the USB device 300 is externally connected via the USB power cable 130, 

the power ON is detected and the charge amount display unit 51 is subjected to the display 

control unit. The operation is controlled, the charge amount display unit 51 is lit in green to 

display the power ON, and the output control unit controls the operation of the output circuit 

unit 3 to supply the power supply for USB drive of DC5V. It is supplied from the DC output 

terminal 33 of No. 3 to the USB device 300 via the USB power cable 130. 

[0066] 

601 Further, the vehicle auxiliary power supply device 100 has two types of cigar plug cables 

externally connected to the fourth DC output terminal 34 made of a cigar socket, as shown in 

FIGS. 1 0A and 1 OB. Cigar plug cable is prepared. 

[0067] 

513 The first cigar plug cable 140A shown in FIG. 1 0A is compatible with vehicles that can be 

used by connecting to a DC12V / 24V in-vehicle power socket, a so-called cigar socket, 

which is installed as standard in the vehicle. A cable for connecting an electric device, which 

is provided with a DC plug 141 A connected to an in-vehicle compatible electric device at one 

end, and is externally connected to the fourth DC output terminal 34 via a cigar plug 142. 

[0068] 

621 The second cigar plug cable 140B shown in FIG. 1 OB is a vehicle memory back cable 

compatible with an OBD (On-Board Diagnostic system) system, and is provided with an OBD2 

connector 141 B at one end and is a cigar plug. It is externally connected to the fourth DC 

output terminal 34 via 142. 
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[0069] 

62B In the control circuit unit 4 of the vehicle auxiliary power supply device 100, the first cigar 

plug cable 140A or the second cigar plug cable 140B is attached to the cigar socket to form 

the fourth DC output terminal 34. When the user presses the power switch 41 to turn on the 

power while the external device is externally connected via the cigar plug cable and is 

externally connected via 142, the power ON is detected by the display control unit. The 

operation of the charge amount display unit 51 is controlled, the charge amount display unit 

51 is lit in green to display the power ON, and the output control unit controls the operation 

of the output circuit unit 3 to control the operation of the output circuit unit 3 to be an 

external device of DC12V. Power for driving is supplied from the fourth DC output terminal 

32 to an external device via a cigar plug cable. 

[0070] 

647 That is, the vehicle auxiliary power supply device 100 functions as a portable power source 

for driving an in-vehicle compatible electric device via a first cigar gable 140A externally 

connected to the fourth DC output terminal 34. 

[0071] 

647 Further, the vehicle auxiliary power supply device 100 is for memory backup of a vehicle 

compatible with an OBD (On-Board Diagnostic system) system via a second cigar gable 140A 

externally connected to the fourth DC output terminal 34. Functions as a portable power 

supply for. 

[0072] 

654 Here, the OBD (On-Board Diagnostic system) system is a self-fault diagnosis function 

performed by a computer mounted on an automobile, and facilitates a functional inspection 

of an exhaust gas purification device of an automobile in the process of use. 

6s1 In OBD2, the inspection connector, communication protocol, failure diagnosis code, and the 

like are standardized. 

[0073] 

662 In vehicles equipped with an OBD (On-Board Diagnostic system) system, various diagnostic 

history information is stored in the memory so that the information in the memory will not 

be lost when the on-board battery is replaced. It is necessary to supply backup power. 

[0074] 
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668 That is, the vehicle auxiliary power supply device 100 has a function as ajump starter, and 

can be used by connecting to an information device such as a battery-powered notebook PC 

or anci I lary devices thereof, or a cigar socket. It has a function as a portable power source 

that enables the use of devices, mobile phones, portable music players that can be powered 

by USB, etc., and is also portable for vehicle memory backup compatible with the OBD (On­

Board Diagnostic system) system. It is a compact, lightweight, highly portable auxiliary 

power supply device that functions as a power source and is easy to use. 

[0075] 

678 Further, the vehicle auxiliary power supply device 100 not only functions as a jump starter or 

a portable power source as described above, but also functions as a warning indicator light 

or an illumination light used in an emergency. 

[0076] 

684 That is, the control circuit unit 4 in the vehicle auxiliary power supply device 100 detects that 

the light select switch 43 is pressed while the power is on, and the display control unit 

displays the charge amount display unit 51 and a pair of emergency units. The warning 

lights 53A and 53B are controlled as follows. 

[0077] 

591 When the control circuit unit 4 detects that the light select switch 43 is pressed once, the red 

LED provided as the emergency warning light 53A is turned on as an emergency light, and 

the light select switch 43 is turned on twice. When it is detected that it has been pressed, the 

white LED provided as the emergency warning light 53B is turned on to function as a front 

light, and when it is detected that the light select switch 43 has been pressed three times, the 

pair of emergency lamps The warning lights 53A and 53B are blinked alternately, that is, red 

and white alternately, and when it is detected that the light select switch 43 is pressed four 

times, the pair of emergency warning lights 53A and 53B are turned off. 

699 When the control circuit unit 4 detects that the light select switch 43 has been pressed and 

held for 3 seconds or longer, the control circuit unit 4 drives the charge amount display unit 

51 to turn on the light according to the charge amount of the battery. 

[0078] 

10s Further, the control circuit unit 4 controls the operation of the pair of side illumination lamps 

54A and 54B by the display control unit in response to the pressing operation of the side 

light on/ off switch 44, and the side light on/ off. -When it is detected that the switch 44 is 

pressed, as shown in FIG. 11, the pair of side illumination lamps 54A and 54B are turned on, 

and it is detected that the side light on/ off switch 44 is pressed again. Then, the pair of side 
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illumination lamps 54A and 54B are turned off. 

[0079] 

774 Further, the control circuit unit 4 constantly monitors the battery voltage of the lithium ion 

storage battery 2, and when the battery voltage drops to 8.2 V, the battery low indicator 

lamp 52 is turned on to be in an over-discharged state. It has a function to warn that. 

[0080] 

720 1 Charging circuit, 2 Lithium-ion battery, 3 Output circuit, 4 Control circuit, 1 O Housing, 11 

Left side wall, 12 Right side wall, 13 Front wall, 20 DC input terminal, 31 First DC output 

terminal, 32 2nd DC output terminal, 33 3rd DC output terminal, 34 4th DC output terminal, 

41 power switch, 42jump start switch, 43 light select switch, 44 side light on/ off switch, 

51 charge amount Display, 52 battery low indicator, 53A, 53B emergency warning light, 

54A, 54B side I ighti ng, 100 vehicle auxi I iary power supply, 11 OA AC adapter cable, 11 OB 

cigar plug cable, 111 A AC adapter, 112 DC plug, 111 B Cigar plug, 121 A. 121 B connection 

clip, 122 plug, 120 booster cable, 130 USB cable, 140A first cigar plug cable, 140B second 

cigar plug cable, 141 A DC plug, 141 B OBD2 connector, 142 cigar plug, 200 in-vehicle 

Battery, 300 USB device 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

CLAIMSJP3182855U 

1. 

13 A DC input terminal consisting of a housing and a DC jack installed on the side wall of the 

housing and to which a power supply cable for charging is externally connected via a DC plug, 

and a DC input terminal installed in the housing and inside the DC input terminal. A connected 

charging circuit unit, a lithium ion storage battery installed in the housing and internally 

connected to the charging circuit unit, and an output circuit unit installed in the housing and 

internally connected to the lithium ion storage battery. A control circuit unit installed in the 

housing and controlling the operation of the charging circuit unit and the output circuit unit, 

and an internal connection to the output circuit unit installed on the side wall of the housing, 

and a booster cable plugs the plug. A first DC output terminal for jump start consisting of a 

jack connected externally via a jack, installed on the side wall of the housing, internally 

connected to the output circuit section, and a PC power cable externally connected via a plug. 

It is installed on the front wall of the housing and internally connected to the output circuit 

section with a second DC output terminal for PC power supply consisting of ajack to be 

connected, and the USB cable is externally connected via a USB plug. From a cigar socket that 

is installed on the back wall of the housing and is internally connected to the output circuit 

section, and the external power cable is externally connected via a cigar plug. A fourth DC 

output terminal, a power switch and a jump start switch installed on the front wall of the 

housing and internally connected to the control circuit unit, and a control circuit unit installed 

on the front wall of the housing. The control circuit unit monitors the charge amount of the 

lithium ion storage battery and displays the charge amount on the charge amount display unit. 

In addition to controlling the level bar display, the control circuit unitjump-starts with the 

vehicle battery externally connected to the first DC output terminal via a booster cable and the 

power switch turned on. By accepting the operation input of the switch, control is performed 

to supply power for jump start from the output circuit unit via the first DC output terminal, 

and to the second DC output terminal via a PC power cable. By accepting the operation input 
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2. 

of the power switch while the PC is externally connected, control is performed to supply 

power for driving the PC from the output circuit unit via the second DC output terminal, and 

the third A USB device is externally connected to the DC output terminal via a USB cable. In 

this state, by accepting the operation input of the power switch, the output circuit unit 

controls to supply the power for driving the USB device via the third DC output terminal, and 

the fourth DC output. By accepting the operation input of the power switch while the external 

device is externally connected to the terminal via the external power cable, the power supply 

for driving the external device from the output circuit unit via the fourth DC output terminal. 

Auxiliary power supply device for vehicles, which is characterized by controlling the supply of 

power. 

51 The DC input terminal is supplied with power via the charging power supply cable provided 

with an AC adapter or a cigar socket at one end, and the control circuit unit supplies power to 

the DC input terminal via the charging power supply cable. When the detected state is 

detected, the lithium ion storage battery is controlled to be charged via the charging circuit 

unit, and during the charging control, the power supply from the output circuit unit to the 

outside is prohibited. The vehicle auxiliary power supply device according to claim 1. 

3. 

60 The control circuit unit detects the power ON by operating the power switch, controls the 

operation of the charge amount display unit, causes the charge amount display unit to 

function as a power lamp for displaying the power ON, and is in this power ON state. Detects 

thejump start by operating the jump start switch for a short time and controls thejump start 

mode, and in the control of this jump start mode.jumps via the booster cable externally 

connected to the first DC output terminal. When the voltage of the in-vehicle battery of the 

automobile to be started can be detected normally, the operation of the output circuit unit is 

controlled, and the lithium ion storage battery is used as a power source for jump start via the 

output circuit unit to the first DC. Either claim 1 or 2, characterized in that the charge amount 

display unit functions as ajump start lamp for displaying ajump start by connecting to an 

output terminal and controlling the operation of the charge amount display unit. The vehicle 

auxiliary power supply device according to item 1. 

4. 

75 The control circuit unit detects that the jump start switch has been operated for a long time in 

the power-on state and controls the charge boost mode. In the control of the jump start mode, 

the control circuit unit is connected to the first DC output terminal. When the voltage of the in­

vehicle battery of the automobile to be jump-started via the externally connected booster cable 

can be detected normally, the operation of the output circuit unit is controlled, and the lithium 
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5. 

ion storage battery is used as the power source for charge boost. It is characterized in that it is 

connected to the first DC output terminal via a circuit unit. controls the operation of the 

charge amount display unit, and functions as the charge boost lamp for displaying the charge 

boost. The vehicle auxiliary power supply device according to claim 3. 

87 The charge amount display unit is composed of a plurality of light emitting elements arranged 

on a straight line that is controlled by the control circuit unit and displays the charge amount 

of the lithium ion storage battery with a change in emission color on a level bar. By lighting 

one of the plurality of light emitting elements with the first light emitting color, the charge 

amount display unit functions as a power lamp for displaying the power ON, and the other of 

the plurality of light emitting elements 4. The charge amount display unit functions as ajump 

start lamp for displaying thejump start or a charge boost lamp for displaying the charge boost 

by lighting one of them with a second emission color. Auxiliary power supply device for 

vehicles described. 

6. 

99 The control circuit unit accepts the operation input of the power switch while the vehicle's 

OBD (On-Board Diagnostic system) system is externally connected to the fourth DC output 

terminal as an external device via the external power cable. As a result. any one of claims 1 to 

5, wherein power is supplied from the output circuit unit via the fourth DC output terminal as 

a power source for driving an external device for memory backup of the OBD. The vehicle 

auxiliary power supply device according to item 1. 

7. 

108 The auxiliary power supply device for a vehicle according to claim 7, wherein the lithium ion 

storage battery includes a plurality of rechargeable lithium ion batteries installed in the 

housing. 

8. 

114 The vehicle according to claim 7, wherein by mounting three 3.6 V rechargeable lithium ions 

in the housing, the vehicle functions as ajump starter having a weight of about 830 g and a 

capacity of 12 V / 4.5 Ah. Auxiliary power supply device for. 

9. 

120 The vehicle auxiliary according to claim 7, wherein six 3.6V rechargeable lithium ions are 

mounted in the housing to function as ajump starter having a weight of about 1300 g and a 
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capacity of 12 V / 9 Ah. Power supply device. 
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* � * * tc: % G � ffl M M M ffl � ■ f;: .ts v, --C , J::. Be D C A 1J iii/ii r f;: fi , - ill/il f;: A C 7 !i 7' 

!:ZXUVfl-',J7Ty]--f,£-fjffi;{..k_t.EftCffl(J)MC"T-'7�1,£-f)-L--CMC�n. __r_Em•� 

� l'ITT ti , J::. ae D C J... 1J Y#tt r tc. J::. lie ft ffl ffl 0) M ffl 7T - 7 1v e ft L --C fii M � n tc :IA � � � 1H '9 40 

Q t . __i._ lie ft • @1 ffl im 1,r * L --c _t ae 1J 1- ? L -1 * Y • • � 1,r ft • g 0 m,J • 1,r fi ti, • ft • mu 

-�u. J::.E/±11J@fflW�G7f.$�0)•rJJJtmM�M�9Q�•efi0tO)t_gQCt.�T

� Q Q 

[0012] 

* tc , * � � 1li ic. % 0 � m rit WJ M • � � ic. 43 ti, --c . _t ae m,J • @J � fffl �t . _t 112 � r� 7.. -1 •:1

�O)·{'f�J:GCDON�MmL--cJ::.EtEffiaa�wO)�f'f�M-L. ffirWON�-�9 

G 1 � 9 -5 Y / .!:: L --C _t Be ft C It a � $ I,£- 11 f'i� � -!± . i: 0) C r� 0 N :IA ll� t _t lie :J -'f Y 7 7.. 

!:l-l-- 7..�o/+O)ffi��fflff��G:J-'fY/7..7-l--��mL--cV-'fY'77..7-l--t-F 

0) ilif J • 72 fi l.t, , c: {f) :J -\7 Y / 7.. !:l - l--t - F 0) ffjiJ nf'll (C. :t5 ti, --C . _t lie ffi l 0) D C /±I 1J ilffil r (;:

n w • m ¢ n tc -J' - 7.. !I 7T - -J' Jv 1,£- * L --c 1/ -'f ✓ 7' 7.. 7 - 1-- t t1_- {;) El � • 0) $ ti J \ 'Y T 1) 50 
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(J)•ff�IEm��m--r�k�ft�. --1::�mn@fflffl(l)JJJf'F��•L. --1::�1J7r)L,4*Y 

--��1/f ✓ 7A5-rffl(J)••tLT--1::�t±:ln@fflffl�*LT--1::�ffil(J)DCilin• 

-=f tc 'ii Mc 9 G t t t tc , __t lie ft a A £:Uj� ffl (J) JJJ ff � ffi!J 00 t., , V' f Y 7 A 5 -r � £:z ffl 9 G 
1/f ✓ /A5-r5Y:ttL-C--1::EftaA£:zffl$�-��%Gt(J)t9GL.t�T�G. 
[0013] 

* tc , ;$: � • .iji tc � G jjlij JfHm 11}] Mi a § Ji'. tc :tH' -C , __t lie /j,lj fflJ @ ffl ffl tL l: lie a rlj O N tk

DT--1::�1/fY7A9-rA4o/7�*��-f'F�hkCt;(r��l,-C'f-f-//-Ar 

-f:: - F (J) !l,IJ tin! � fi l' , i.:. (J) V' f Y :t A 5 - r -E - F (J) !l,IJ fflJ tc :ta l' -C , __t lie ffi l (J) D C 1:±1 ti 

ti//ti -=f tc 71- W 'ii we � h k 7 -A 9 'T - 'f Jj,, ,1r ft t., T V' f Y :t A 1 -r � % 0 !3 JJJ .iji (J) .iji ix 1, 

'Y 9- I) (J) a ff 1£:- iE � tc � m T � tc ijj; ft tc , __t lie 1:±:1 ti @J ffl $ (J) J}J f'f � m,, B L , __t lle l) 7 ') L. l 0

4* ✓ ••�;:(r'f-f-V'7-Arffl(J)••tt.,tJ:re1:±:1n@Jfflfffl;(rftt.,tJ:rem1(J)oc 

1±1 n tillti -=r tc m mi: 9 0 t t t tc • __t lie ft • • * ffl w (J) JJJ ft � mu • t., , 7 f -V' 7 -A r � * 

�9G7f-Y7-Ar5Y7tLT--1::reft ■A*fflffl;(r■��%0t(J)t90Ct�T 

� 0 Q 

[0014] 

* tc , ;$: � • .iji tc � 0 filjj ffl 1m B}J Mi a § Ji'. tc :ta l' -C , __t lie ft ffl it * ffl $ ti , __t lie /j,lj iW @J ffl

m ,c J:. IJ !l,f J uW � h -c 1: lie 1J 'f- ') L. 4 * Y • • rift (J) ft • • � � -rt is (J) � ft t t t ic v r;;, Jv 1, 

-£:z�9G�ffi__t�re-�ttk•BM(J)Rn•-=r�6�1J. 1:re�B@Jfflffl�. __t�-­
ffl (J) � n � -=f (J) 1 --::> 1£:- ffi l (J) � n is T t.i. 1;T � % 0 C t tc J:. IJ , J: lie a flj O N � * � 9 0 1, 

r; - :;, Y -:1 t t., -c --1:: lie ft • • * ffl w � • 118 � % , 1: lie • • M (J) R -rt • -=r (J) fih (J) 1 J � m 2 20 

(J)�nisTt.i.fl�%0Ct�J:.IJ, --1::EV'fY/A5-r�*ffl901/f ✓ /A5-r7 

Y7X�--1::�'f-f-//-Ar,1r*ffl907f-V'7-Ar5Y7tt.,-c__t�;'E··*ffl 

ffl�-��%0t(J)t90C.t�T�0. 
[0015] 

*k, *�--��0jj!ijfflMMMia§rn'.�. J:Effi4(J)DCl:±:\n•-=r�__tEnwa■ 'T
-7;!.,,;(rfrl,Tn!'ffl ■ �t L-C.ijijjlij(J)Q B D (On-Board Diagnostic system) YATbt}

nmm&�hk�DT, --1::E�ffll@Jfflffl�--1::EaOOA4o/7(]).f'FAn��0M00Ct

�J:.IJ. --1::�1:±:1n@Jffl!'ffl�;__t�ffi4(J)Dc1:±:1n�-=r,1r*t.,-cnm ■ H ■ JJJm(]) ■•tt.,

-C , __t ;';2 0 B D (J) /, -E 1) l \ 'Y 7 7 'Y / ffl (J) • V)lt f# Mi � fr -3 t (J) t 9 0 C t 'h� T � 0 a 

[ 0 0 l 6 ] 30 

*k, ;$:�-_iji��0jj1ijfflMMMia§rn'.�. __t�l)'f-')b4*Y8ffl�tt.,-c__t�m�

��m ■ t.,tc:.••·(J)ft ■ rt1J'f-')b4;:d-Y■�;(rffl�0t(J)t90Ct�T�0. 
[0017] 

* tc , ;$: :c1f • .iji tc � G jjlij ffl tii M � a � Ji'. ti , J: a2 m {;$: � tc 3 . 6 V (J) ft a 5:1: 1J 'f- r) L. 4
* Y 1£:- 3 {till � � 9 0 C t re J:: IJ , � � 8 3 0 g ffil fla!'. T 1 2 V / 4 . 5 A h (J) 1-J. It (J) :J f Y

/A5-5tl,-C8��%0t(J)t90Ct�T�0.

[0018] 

� G tc , * � • * tc � 0 jjlij ffl M M Mi • a Ji'. ti , __t lie m {;t: � tc 3 . 6 v (J) ft • 5:1: 1J + r) L. 
4 ;:d- Y ;(r 6 {till � � 9 0 C t tc J:. IJ , it � l 3 0 0 g ffi[ fla!'. T l 2 V / 9 A h (J) 1-J, It (J) V' f Y 

:t A 5 - 5 t t., -C -tti 118 � % G t (J) t 9 0 i:. t 'h� T � 0 • 40 

[ :c1f � (J) m :�U 
[0019] 

;;t,; � � re J:: h tl , V' f Y 7 A 5 -5 t t., t (J) ■ 118 ,1r 1'f t., , t., TJ' t . 1, •y -=;- l) ■ JJJ � (J) / 

- r P c -'?> -r (J) f ,H!f ■ fi � E (J) ·FcHR ■ fi , 1/ jj' - 'J 'T 'Y r re :ii m L -c ;flj ffl PJ f!8 tJ: $ ix tt r,t;

(])-�·-· mm•��USBT�-PJ�tJ:Mffifi�:tv-��(J)00ffl;(rPJ���GM-
9'1';t,,.jffit l,-C(J),11118::(r�l,, � Ede, 0 B D (On-Board Diagnostic system) 1/AT

b tc tt J;t l, tc 1f! jjlij (J) j, -E 1) 1, 'Y 7 7 'Y / ffl (J) # -9 7 JJ,, ■ /)J]l t l, -C ■ fi8 9 0 1j\ � iii.¥ It l'.:' M

w '11 tc � h, {f i,, Im¥ (J) � i,, 1f! filjj ffl M WJ Mi a�� ,1r ¥,lH,ft '"t 0 c t fJ� c � 0 o 

[ � oo (J) l'i'fi • tJ: im f!Jn 
[0020] 50 
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[�1]*�-�-fflLk$�fflMMM8H■�oon■ ft-�Ln�G�kn■ am�T 

db 0 a 

[�2] L�-�mMM�CH■�oon•�-�Ln�G�kn■ am�Tdb00 

[�3]L�-�fflMMMCH■Offld&•O)·��;lj:mm�a�ffl97Do/7�Tdb0 

[�4]��-�mMMMCH■ODCAn•r�mm�-n0nmm�M•7-7��ffl 

"9 -'-f rm � T db IJ , ( A ) fj: A C 7 !J' 7" 5< 7 - ·f J]; � ff; L, , ( B ) fj: V jj' - 7" 5 ,'f 7 -7' ;J; 

� ff; LT i,, 0 a 

[�5]L2DCAn�r�AC7�/5'�mMLk�-�LE$�fflMMM@H■�ffl 

9 n l!UHJi! �Ts 0 a 10 

[ � 6 ] :fE C v r< J]; 0) '' -� ffl � 1� � ffl 9 L !2 $ � ffl MM� @H ■ � :fE@_.I; � ffl $�IE rm 

�TS00 

[�7]L2ffi�fflMM�CH■�ffilO)DCffin•r�mm�n07'-��7-7�� 

ff;9-'-frm�c'S0a 

[�8]L�ffil�DCffin•r�7-��7-7��*LT��Y/��-���G§ 

j/J $ � $ � 1, •:,, -r 1J ts: fl'.€ ML tc � 1� 0) L li2 $ � ffl tlff MM 8 H ■�ff-9 n ■ wJI. tJl: �TS 0 o 

[�9]ffi30)DCilin•r�USB7-7'��*LTUSB�H�mmLk�-�LE 

-�mMMM8H§tJ:ffl9n■ am�Tdb00

[�10]L�ffi�fflMMMCH■O)ffi4�DCffin•r�mM�-tl0Vfl-7"53/7-

7' ;]; /J: ff, 9 -'-JI rm � c' ® 1J , ( A ) tj: - • [C D C 7' 5 1f � @ X. 0 ffi 1 � V jj' - 7
° 

7 1f 7 - 7' 20 

;]; ts: ff; L, , ( B ) tj: - tll/ti [C O B D 2 ::i :t� 7 -5< [C fl x. 0 ffi 2 � V jj' - / 5 If 7 - 7' ;]; � ffl L,

T 1.,, 0 a 

[�1 l]�E-�fflMMMC',lt ■O)■ OOM�m�G-nkaoom�n��U�M�ffl9L 

2$�fflMM�CH■ on■ am�TdbGo 

[����m!i'9 0 tc<ltOJBl�] 

[0021] 

ti, r , * � • 0 � tft!i O lB 1� IC -:J 1.,' T , � 00 � $ �� L ;lj: iJ� G � ffil li.:. W, �Jj '9 0 a ;lj: :to , * � 

� tj: , !.J. r � � tft!i � JB 1� 0) JJ. tc �H IE � -h 0 t 0) T ta: ;IJ: <. , * � • � � '§' � il!l Im L ;IJ: 1.,, irr lffi 

l7'J tc $ 1.,' '"C ffl!: lz O � !ll! iJ� AJ Ff� c' S 0 c t. ta: § -3 * c' t ;lj: 1.,' a 

[ 0 0 2 2 ] 30 

*�•ts: ■ fflLk$�fflMMM8H■1oo�oon■ ft-�Ln�G�kn■ am�&

tfMn•�·ltLn�G�kn■ •m���1&tf�2��9. £k. LE-�fflMMM 

CH§lOOO)ffld�-O)=��;lj:mM�DtJ:ffl"t�30)7"Do/7��ffl9o 

[0023] 

r. � • � ffl m M � m & m 1 o o tj: , � 1 & u � 2 0) n • tJI. *t � re ffl '"t J:: -3 re rt �'Hi :ix �

� ft 1 0 � {ii/i x. , * tc , � 3 0) 7" o •y 7 � fi.:. ff, 9 J:: -3 fi.:. L li2 � {;$: 1 0 � l7'J $ le � ■ � -tl tc. 

n • @1 )Eg im 1 , 1J :f- ? 1,. -1 ?.t- Y � • rm 2 , m n @1 )Eg $ 3 & a mu filcll @J � $ 4 � ft x. 0 "

[0024] 

� L z , r. 0) • � m m M � m H m 1 o o T t± . � 1 o n • wJI. m � re ffl '"t J:: -3 re . * J!l; m 

C � � § jJJ $ 1, •y T 1) iJ, G -WrJ x. ti' 1 2 V 0) 1'l'l: � #Ii M � � ft 0 tc U,J � D C A n li.1/ti r 2 0 iJ� L 40 

li2 � ft 1 o � ft mu rm � 1 1 re � m � n z 1.,, 0 o 

[0025] 

n$fl'.€M�-tl0DC��o/?�G;/j:0a

[0026] 

r. � D C A n u#t r 2 0 [C [j: , � 3 0) --f o •y 7 � li.:. ff, g J:: -3 [C L li2 rt ffl @J Ji!& $ 1 iJ� l7'J $ m

m � -h '"[ V' G O L lie :fE • @J ]i!g fill 1 (C fj: ' L lie 1) T ? L. -{ ?.t- y Ir � 71f! 2 i} p;J fill m m � -h '"[ I., '

0 o * tc , L li2 1) :f- 7 b. -{ ?.t- Y � C r1f! 2 tc a , _t li2 t±:1 n @1 ]i!g $ 3 iJ� l7'J $ m m � -h '"C 1.,' 0 o 

� G tc , L a'2 :fE C @J Im fill 1 & rJ ili n @1 ]!!g fill 3 IC fi , L a'c ifjrJ � @J Im fill 4 i} l7'J fill m M � -tl t t, '

Go 50 
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[0027] 

* tc , ;: 0) tr f.l,j m tm WI Mt C � Iii I O O fi , l'KI 3 0) :t o •:; 7 l'KI t;: :i1' 9 J:: ':5 t;: , J: 12 lli 1J §I

jgt![13 f;:[1qfITT:Jimctltc1/-VY7'7.:J-J--fflO)ffi l O)D C/±11:Juw-=f-3 l, P Cfflr!JlUflO)ffi 

2 0) D C lli 7J !iffij r 3 2 , U S B C illJl ffl 0) ffi 3 0) D C lli 7J !iffij r 3 3 & -0: -,J. t 1) ,, '1/ 7 7 '1/ -;I 

•�mO)ffi40)D C/±l:h�r34�fiiux0 0 

[0028]

1:�ffilO)DC/±11:J�r31�, ��90J::':5�:1-7.:J7-:f��--;/73/�1)-Lt$1'1-

t!fi:Jimctl01/-V •:; 7tpf:>tJ:0 0 

[0029] 

1: 12 ffi 2 0) D C 1±1 7J � r 3 2 fi , 1& � '9 0 J:: -5 f;: P C C #ill. 7 - :1 Jv 1J� -;I 5 ?'' � 1)- L '"C 71- 10 

m m Mi= t n 0 1/ -v •:; 1-_; iJ, ; tJ: 0 o 

[0030] 

J:: le ffi 3 0) D C lli 1J � r 3 3 fi , 1& � 9 0 J:: ':5 f;: U S B 7 - "J' lv f/i U S B 7 5 :/ � 1)- L 

t71-W:Ji&ctl0USB1/7o/l--�GtJ:00 

[0031] 

J:�ffi40)DClli:h�r34�, -�90J::-5�71-WC#lll.7-:f��vfl-7"73/�1)­

Lt71-ffl:Jimctl0Vfl-1/7o/J--�GtJ:0. 

[0032] 

J:: 12 :J -v :,,, 7" 7. 5 - 1-- ffl 0) ffi 1 0) D C lli 7J !iffij r 3 1 t , P C C ¥Lili ffl 0) ffi 2 0) D C lli 1J !iffij 

r 3 2 ti , si 2 0) n m w4 :i:Ja si r;: :i1' t" J:. -5 r;: , 1:: ll'c m' ft.: 1 o 0) ti arn Im � 1 2 r;: 1l9: !li t n -c v, 20 

0 0 * t.:: ' l'KI l 0) 71- m it4 m l'KI f;: :i1' 9 J:. -5 f;: ' J:: 12 u s B • rli ffl 0) m 3 0) D C lli 7J ftffil T 3 3 

fi , 1: i2 11'. {::.$: 1 o 0) IE Im m 1 3 c;: 1l9: m t n t .:ts 1J , 1:: i2 J. t 1J , , •:1 1-_; 7 •:; 7" = rli m 0) m 4 

0) D C lli 7J llffil T 3 4 Ci ' J:: ac ii: {::.$: 1 0 0) ft {l!lj 00 � 1 1 [;: lfil Iii C n l V' 0 0 

[0033]

* tc , ;: 0) tr f.l,j J=!Hm 11h Mt C � Iii 1 o o fi , l'KI 3 0) :t o •:; 7 l'KI f;: � t" J:. -5 f;: , _t 12 llirJ WP §I 

jgffl4fc:1AJW:Jimcnt.::m�.:z.-1•:;'f-4 1, 1/-V✓::t.:z.:J-1--7.-1·:;'f-4 2, 5-11-- tv 

7 1-- 7. -{ 'Y =r 4 3 & rJ -1-J- -{ F 7 -{ 1-- • T ✓ / T 7 • 7. -{ '1/ T 4 4 � {jiu X 0 0 _t llc • rlt 7. -{ 

•:; =r 4 l, :J -v:,,, 7" 7. 5 - 1-- 7. -1 •:; 'f- 4 2, 5 -1 1-- t v 7 1-- 7. -1 ·:; 'f- 4 3 & tf-tf-1 r 5 -1 

1-- • i"" :,,, / T 7 • 7. -1 '1/ =f-4 4 kt , sl 1 0) 71- ffl �HJ[ sl tc: � 9 J:: -5 [C: , 1: llc 11'. {,t.: 1 0 0) iE 00 

m l 3 fC: � iii C n l lt• Q 0 

[0034] 

c ; f;: , ;: 0) tr f.l,j m tm WI Mt C � iii 1 0 0 Ci , l'KI 3 0) "J' o ·:; 7 l'KI tz:: � 9 J:: ':5 fz:: , J: I 2 lliiJ WP 

@ jg w 4 tc: N w mm t n tc: 1E = • � � w s 1 , ,, •:; --r 1J o -� � tT s 2 , -Jt 0) 1n1t m � 

is-*15 3 A, 5 3 B&tf-Jt0)1JIJJim��aJHT5 4 A, 5 4 B�{rn'!x00 

[0035] 

J:: 12 7E C m * � 00 5 1 & tf - tt 0) JF 11t ffl if idT 5 3 A , 5 3 B ti , l'KI 1 0) 71- i1U4 tJa l'KI fz:: 

� T J:. -5 tc: ' _t llc 11'. {::.$: l O 0) iE Im m l 3 f;: 1l9: Iii C n t V ' 0 0 

[0036] 

1:�JE••��ms1�, �-���atnk�ft@O)fitJ:0M�c;:O)��O)m ■ 1: 

30 

fi ' -t!fr, • ffl • M • � 0) 4 @ ) 0) L E D tc: J:. IJ m pX_ C n l V' Q O ;: 0) ft • m * � $ 5 1 ti ' 40 

1: ac ffi!J 1il1l @J jg m 4 ic. J:. 1J ffi!J 1il1l c n -c, 1E • • � ,, -* � -t 0 ;fl lig � * t.:: -t ti' 7J' 1J 1: tJ: < , 

� ,¢,i; tTf;: J:. IJ 1 \ 7 -5 :,,, 7' t L t � Fig L , * ts: , � 1i'HT f;: J:. IJ :J "' :,,, 7' 7. -:-,. - 1-- 5 :,,, 7' t 

L '"[ ;fl FJ8 T Q O * t.:: ' J:: ac - tt 0) JF 11t ffl • is- H 5 3 A ' 5 3 B fi ' 'i]f,, @ L E D t B @ L E 

D 7J' G iJ:: IJ , J:: llc ffi!J 00 @J Im 'Im tc. J:. IJ ffi!J 00 c n -c , � li tc. ,¢,i; r� <t 0 c t tc. J:: IJ JF 1lt ffl W is- tr 

t L t ;fl Fi8 <t 0 o 

[0037] 

* tc , J:: ac 1, 'Y --r lJ P - � � H 5 2 fi , l'KI 2 0) 71- ffl #JI. tl l'KI tz:: � 9 J:: ':5 tz:: , l: I 2 f! {,t.: 1 0

0) {5 ffilj 00 � l 2 fc. fil! Jli c tl T lt' 0 o 

[0038]

1: ac 1, •:1 --r 1J o -* � tr s 2 ti , -t!fr. @ L E o h� ; tJ:: 1J , 1: 112 mu oo @J jg m 4 tc. J:. 1J mr1 oo t so 
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tL L' J: t\C 1) 7" 7 J_., ,1 ,t ✓ •• tt!! 2 0). EE iJ� m IE {[ll[ * c' {!£ r T 0 t };��:ix l� 16 0 I_,) ti t.i; H 

�* l� t 7J: 0 L. t tc: J:: I) ' I\ 'J T ') 0 - * 7G H t L, L #!Ui� T 0 0 

[0039] 

* tc . ---1::: a'c - tt 0) 1JIJJ mi �� SJHT 5 4 A , 5 4 B , IZI 1 NCCf IZI 2 0) :>1'f. IUJJ- t� IZI tc: ff- 9 J:: -5 tc:

, J: a'c 1K tt,: 1 o 0) 1c fflU 00 � 1 1 t ::t=i fflU 00 � 1 2 t:. fill: lli � tL -r 1; , 0 o 

[0040] 

J: llc � tt 0) {!!U 00 m� SJI 1'.T 5 4 A , 5 4 B Ii , -t tL .:f h mHi :ix ,c: If Jli � h tdJ � 0) S -€s L E 

D tc: J:: I) ffl � � h T t,' 0 a 

[0041] 

i:. 0) J:: -5 iJ: ffl � 0) :ij[ jjljj JtHm Jl}] � ■ � lli 1 0 0 t:. to P T , _l llc ff {;$: 1 0 l7'J f;:_ � lli � h tdllJ l 0 

•@M$4a, J:�Jf. ■@M$10)iJJ*�ffi0090Jf. ■ ffiOO$, J:�ffin@M$10)i,IJ� 

�ffi0090ffinffiOOW. Jt••*7GW5151�0)l/J*�ffi0090*ff-�OO$tL,-r ■n 

9 0 -z -1 J o ::i :,; 1::: ::1 - 9 tJ, G t: 1J , r,J;J oo m m � n re J: l'tc ft • @ M oo 1 & u ffi n @ � oo 3 

0) ilJ ff � ::X 0) J:: -5 t:. ffi!J 00 T 0 o 

[0042]

r. r. c' , r. 0) • rr1U m 1m BJJ � • � m 1 o o re: m m � n 0 ft • m 0) � • 'T - --:f ;J.; t G -r ti , 

IZI 4 0) ( A ) , ( B ) tc: � 9 J:: -5 ,c: . * fir; ffl ■ mit iJ' G ft ■ ffl 0) l 2 V 0) ■ 1/Jlt {Pi � T 0 tc. liJ 

0) A C T 1l 7 9 'T - 7' Jv l l O A t , El iJJ .$. 1, 'J T 1) 7J' G {Jlj ;t t.f 1 2 V 0) ■ r!Jlt {# � � {# � 

9 0 tc lfiJ 0) V :tJ - 7 5 1f 'T - 7' ;J.; 1 1 0 B iJ' if, fl � tl. T \i • 0 o 

[ 0 0 4 3] 20 

IZI 4 0) ( A ) ,:. ff- T A C T 9" :I 7 'T - ---J' Jv l 1 0 A ti , * &f ffl ■ iffi TJ' G ft ■ .ffl 0) 1 2 

V 0) ■ iffi {!H� T 0 tdh 0) A C T :l :I 7 l l l A la:" - iilf;! tc: fjffi ;t , J: llc D C ':/ -\7 •y 7 tJ• G 'f;;-.. 0 

D C A n lifffi T 2 0 f;: D C / 7 If 1 1 2 � * L'-C n $ m m � tl. 0 0 * tc. ' � 4 0) ( B ) (C: ff-

9 v fJ - -;1 5 1/ 'T - -;1 ,1., 1 1 o B ti , El ilJ • 1, •:1 'T 1J tJ• s fjlJ .:t i.f 1 2 v 0) • r!Jlt f# � la:" f# �

"9 0 tc. lfiJ 0) V fj' - :I 5 tl l 1 1 B � - �//ti t:. {im ;t , ---1::: Ile D C :J -\7 'Y 7 7J' G 'f;;-.. 0 D C J.... n !ilffi r 

2 o cc: o c -;1 5 1f 1 1 2 � * L- -r n $ m m � n 0 0 

(0044] 

::C L, T , J: llc _!fi. jjijj ffl till !lJJ ff@ ■ � lli l O O f:. .:l'o it 0 J: llc ffirJ 00 @ � $ 4 f;J:: , IZI 5 f:. � 9 J:: -5 

,c: , J: ;';c D C )._ n i'tilti r 2 0 ,:. A C 7 !j' 7' 7 'T - --:f J].; l 1 0 A Y... ti V fJ - 7° 5 If 'T - 7' J].; 1 

1 o B n� 71- ms m m � n , * M m • mJt x ti El JJJ 11! 1, •:1 T 1) tJ, s ft • m 0) • r!Jlt tJ� {Pi � � -n. 0 r. 30 

t tc: J:: IJ , J: 1'l2 D C )._ n !f.lfil r 2 o f;: m IE ■ EE {uli l;J, _l 0) ffl EE iJ� 1:11 f.m � h tc r. t � ,ljt i±I '9 0 t 

, ft ■ -f:: - F 0) ffi!J 00 � fi -5 o 

(0045] 

r. 0) ft ■ -f:: - F 0) ffill nllHc: to t,, T , J: !2 !flrJ flEll @ M $ 4 ti . ft ■ !flrJ flEll $ tc: J:: IJ J: ac 3'E ■ @ M

$10)iJJ*.:;rffiOOL,-r, J:reft ■@M$17a::"f)-l-rJ:reU77L-1,tYMffl�2la::"3'EfflL, 

. J:�0f-7L'1;tYM■ tt!!2�•ft■ ic'ftffl�tl.0tMftffl� ■@M�■���. ft 

fflt.r��7T00 

[0046] 

* rc. . J: ;2 ffi!J oo @ M fffS 4 a , ft • ffi!J • rf1 ,z: ti , ffi n ffirJ oo ft1nc: J:: 1J J: tc ffi n @ � ffli 3 0) ilJ

*1.r�OOLT, ---1:::�Wn@M$3�G�$�0) ■ -�M����0.

(0047]

�G�, J:reffiOO@M$4U, ftffl�OO��u, *ff-ffiOOW�J::IJ-1reft••*ff-W5

1 O)iJJ{"F�ffirJOO L, -r, J:acJtfflii*�filS 5 l �illrJOO lTJE ■ !l.:;r1,-*ff-T0 a 

(0048]

J: ac Jc • ;;. * � ms s 1 ii , J: l'tc ffirJ oo @ im $ 4 ,z: J:: 1J ifJ 11, tJ� mu oo � -n. -r , !ZI 6 rz: ff- 9 J:: :i 

,c: , * rt m :ix 1� iJ, G , , , •:1 r 1) � • 2 o % 1:J, r � ff- 9 # g,_ ,� :ix t� , , , •:1 r 1) � m 2 o % t.,,

G 3 o % � � 9 # 15 .F.'HT , , , •:1 T 1) � m 3 o % tJ, s 4 o % .:;r ff- 9 m g,_ 2 � � a , 1, ,y r 1) 

Ji It 4 0 % iJ• G 7 0 % � ;,r, 9 � -€s t.i; �T :ix l� , 1, 'J T 1) � It 7 0 % TJ' G 1 0 0 % la:" ff- 9 //.Ji'{ -€s 

t.i;fi�a�t, •ft ■�D*c'3'E ■��O��?L, 2fi�■�-����0. 

40 

( O O 4 9] 50 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 786 of 2235



(10) JP 3182855 U 2013.4.11 

_tE:ij[jj!ijfflMM�8Hi'i'lOO�. _t�l)=f-�b,{*Y•=�2�ft=L�� ■ c', � 

m � :J -v Y 7 7. 7 - 7 t G -C -M ti!§ L , :l tc. , � 7t 7: = � ,M lffi � � ffl 9 0 tc. riJ f;: � - 7 7' Jv

C■Hi'i'tL-C�ffl90Ct�c'�Go 
[0050] 

C C c' ' C 0) • j'ilij m M M � • � ii' I O O fC. (j: ' � 7 fC. ffe 9 J:: -3 rz:: ' :ij[ � J \ ';} T 1) 0) • �

til!tr -f' � 1® ts •• 7 1) "J 7 1 2 1 A ' I 2 I B i} 2 * 0) 'T - 7' JV 0) - til/;I (;: � �:r G :h ' _t ac 1/ 

-\' Y 7° 7. 9 - }- ffl 0) m l 0) D C /±11:J !i.lf;l 'f' 3 l � ffl PX L -C I,' 0 :J -\' '1/ 7 re: :1 7 '.'.i' 1 2 2 .:\? fl' 

L -C 9i-$ 1£ Mi: � :h 0 :l f Y 7 7. -';J - }-ffl 0) 7 - 7- -';J 'T - 7' Jv I 2 0 t/• � {Fm � :h -C I,' 0 o 

[0051] 

:t- L -C , c 0) :lJ j'ilij J:JHm J:l}J � C � ii' 1 0 0 ti , ',f,{ 0) J:: -3 re: L -C 9 f Y -;I 7- 9 -9 t L -C tie l 0 

ffl�:h0a 

[0052] 

97J:=b't',, COJJl[ji!jjffltJ!i!l}J�C�i'i' l O O.:l?:J-vY77.7-7t L-C@ffl't0ti-€L '1:J 

� 1'I! filjj ffl tiff M � 8 H ii' I O O 0) 8 ■ 7. ,{ '1/ "f- 4 1 n' 0 F F OJ :tk l� c' , � 8 f;: ff; 9 J:: -3 tz:: , 

_tEY-vY7°7.-':J-}-fflO)"J'-7.-!J'T-7'�l20�1--lf�J::1J_tEffiIOJDClli1J. 

r3 1 fZ::t£M.:�:h00 

[0053] 

_t lie 1'I! j'ilij ffl M J:l}J � 8 H ii' 1 0 0 0) .:i - -If t; L _t lie ft C S * ff; $ 5 1 � ffiJ PX L T I,' 0 � � 

0) L E D n' ii?!: -C 1� ff L, -C 1,' 0 C t 7: , 'I: ■ 7. ,{ 'Y 'r 4 1 n' 0 F F 0) :tk l� 1: ® 0 C t � lli 1m

9 -?:i C t -JJ, c' � -?:i a 

[0054] 

":JR. re: , :1 - 'if' n' • • 7. ,{ -:; =f- 4 1 � fill L- -c • • o N re -t 0 t , c OJ 1'I! jiljj m M M � • � i'i' 

1000)�-@ffl$4�. 'i:imlON�MWL-c_tE*ffs;�-$�J::IJft'i:S*;if-;$510J 

�ff��-L. _tE�CS*ffe$51�8�2ff:tk ■t90. _tE�CS*;if-;$51�. 

� � E n re: J:: IJ •• 0 N � * ffe 9 0 / \ r; - 7 / 7 t L l ,Iii ff!§ 9 G 0 

[0055] 

:t" L -C , C 0) 'I: ■ 0 N :tk l� c' .::r. - +J' tJ, :> -\' Y 7 7- 9 - }- 7- ,{ •y 'r 4 2 � fill l.. -C :> -'r :;.,; 7' 

7.';J-J--90t, CO)Jl[jmjffltJl!M�C�i'i'l O OOJffirJ.@ffl$4Li, _lfc:>-1r:;.,;:t7.!J­

}- 7. ,{ '1/ =f- 4 2 OJ � � FEil :jj f'F fZ:: J:: 0 :> f :;.,; -;I 7- 7 -}-� � W L T , :J -'r :;.,; -;/ 7- 7 - r ::r:- -

F OJ rli!J ?iW � fi -3 a 

[0056] 

C 0) :J -v Y 7 7. 7 - r- :=f:- - r 0) trJ ?iW tc. :ts 1,' -C , _t sc ffirJ • @ ffl $ 4 fi , _l sc :J -v Y :1 7- 7 

-}-fflO)ffilO)DC/±11J!i.lf;l'f'31�7'-7.!J'T-7'�120�il'LT9f:;.,;:t.7-9-}-� 

-1± 0 gi tlJ • 0) • i&J, ,y 7" 1J 2 o o 0) • EE � 1uinc. � m --c � re. m if iz: . -1 ac m 1J mrJ • w iz: J:: 

IJ/±11J@ffl$30J�ff��?iWL, _tErJ=f-�b,{*ygc�2�:>-1r :;.,;:t.7-7-)--fflOJC 
■tL-c_tElli1J@M$3�il'L-c_tE:>-v:;.,;-;/7.7-}--fflO)ffilOJDClli1J•r31�

ffiM.:'t0tt��. _tE*ffe�?iW$�J::IJftCS*ffe$510)tl.Jff��-L. _tE�CS

*ffe$51�-�2n:tk ■t900 -1Eft'i:S*;if-;$51�. -�Eff�J::IJyf//.A

9-r�*ffe90:J-vY-;/7.')-}-7:;.,;-;/tL-C:llfil§900 COJ:J-\':;.,;7".7-7-)--:=f:--r

20 

30 

? ti . 1: a2 ft • :a * ff; m 5 1 ti . a � 1� n re J:: 1J • rll o N � * ff- 9 0 t t t re • � ,¢,i, n re: 40 

J:: IJ :J -v Y 7° 7. 9 - r- � * ffe G -C 1,, 0 a 

[0057]

C (1) 1/ -\' :;.,; 7' 7. 5 -}- t - r (1) :tk l� c' , 1 - -If (;L C 0) ll! 1ilii ffl tJli !1J:J � C � Ji' 1 0 0 -JJ, • 

Mi:� :h -C v' 0 J:: ac :lJ ix 1, '1/ T rJ 2 0 0 � :Iii ix L tc. § tlJ :lJ 0) x.:;.,; 9:;.,; � tii:l tlJ � -l± 0 :> -'r :;.,; "-/ 

7. 7 -}-� fi -3 z: t 7J' c' � 0 0 

[0058]

CC c', fi:t*(J)-�IY-]tj:jf}••ri:H�mv,tc. 1 2 V / 4. 5 A h;ffil/Jl(1)1nlOJ:J-v //A

5 - 5 kt , * f* _m S -JJ, 5 k g ~ 7 k g ffl � ® IJ , � ft C C :tk l� 7: (1) M'i tlJ � fil§ @J � Ii :,:P: � 5

@fiMc'�?fc.O)�ML, *�-�-ffll,�_t�1l[jiijjffltJl!MM•��l00�, ���4

5 m m X I 9 0 m m X 1 2 0 m m ( rl"& t X �i X � fi � ) (JJ * � � (1) � {* 1 0 [Al tc. {ylj � ti 3 50 
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(l]) JP 3182855 U 2013.4.11 

6 V 0) n 'I: :ct 1) T 7 b. ,1 ,t- Y � 3 {fill ll1f. JIJ m M L T � � "t 0 C. t [C. J:: IJ , m '2: 8 3 0 g � 

/i'.c'3 0 0 0 c c  *c'O):Jj''JI) Y*ffl:ij[[;:JtJ;t;90 1 2 V/4. 5 A hO)'.:gll;O)pJJJllt�y 

1"' Y 7° 7-.. 79 - 79 t L T ■ 1m L , !J\ � ff 11: c' , L 7J' <t> , m n CC :[:IUL� c' 0) �a tJJ PT 1m @l � <t> l 

0 ~ 2 0 @l m m' tc. rta J::. L T \,,' 0 a 

[0059] 

* tc. , J::. �c :ij[ jjljj ffl till WJ Mi 'I: � ml I O O ti , WU x ti 4 5 m m x 1 9 0 m m x l 6 0 m m (

iWi '2: x �, x � t=r �) (1) * � '2: (1) � tt: 1 o 1.r m \,,\ --r, 2 ffl' (1) 6 100 OJ n • :rt 1J 1- iJ b. ,1 :t ✓ 1.r 

� � "t 0 ;:_ t ic. J:: 1J . m '2: 1 s o o g ;ffil. Ji' c' fJ 'I 1) ✓ * m • :@: m & 'Cf 3 o o o c c 4 � m1

*c'O)��-��-�MJ;t;9012V/9AhOJ'.Hll:O)mJm�y'fy7°7,..9-9tL--C ■

ij�'90 o
10 

[0060] 

* tc. • i::. 0) :ij[ jjljj ffl tiff BfJ Mi 'I:�§: 1 0 0 f;: :ta ft 0 J::. llc ffilj 00 @l fi!e W 4 fi , J::. llc 'I: r� 0 N lldm

c'::J..-��1/f/'/A�-rA'1o/T421.rff�OO-�"t/J:b��x�5�UJ::.ff�L'9 

o t , =r 1"' - V' ·f -7-.. r t - r 0) mi1 oo iR :it� t JJ: 1J , 1:. !c 1J T ? b. ,1 ,t- Y i!f • ?ili 2 ic. n • '2:

:n --r \,,, 0 m :'A � 1 Ji' ic. 15:Z tf:l 9 0 J:: '3 ic. , 1:. ac tf:l tJ ffi1J oo mnc. J:: 1J 1:. ac tB tJ @l fi!e w 3 0) 111 fl' 1.r

mi1 oo "t 0 o c. (1) 1- 1"' - V' -;· - A r -=c - F (1) mi1 oo iR :it� T ti , 1:. !c a ff- *'1 oo w ic. J:: 1J n • 11: a

�$51(1)111���00L, J::.�n'l:ll:aff-W511.rfi��fiiRnt"to. "t�b�. J::.�

n:m11:aff.W51�, •��fi�J::IJ1-1"'-V'7-7-..rt-r�aff-"to1-f-V'/-7,..

r t - F t L, l • fl� ""g 0 0 L. (l) T 1"' - 1/ / - A r t - F fi ' ][ ti{ ;-', 'Y 7" 1) iJ'i mi t& = iR iR n

tc. � -:::i --C \,,' 0 i;IE i't tc. fc! !ti '2: :h 0 .

[0061] 

* tc. , C OJ :ij[ jjljj !ti tiff WJ Mi 'I: � ml l 0 0 fi , J::. :iZl! OJ ti□ < l 2 V / 4 . 5 A h OJ '.H II: OJ it, OJ 

c' m � 8 3 0 g mm' , I 2 V / 9 A h OJ '.H _S_ (l) b OJ c' b 1 3 0 0 g � m' 0) m .S c' 1J, � ff .S 

c' S 0 OJ c' , ey llffit tUc. fl :h , L 7J' it, , J::. ;c Y 1"' Y 7° 7.. 9 -r ffi OJ ffi I OJ D C tf:l 1J ftlffi r 3 1 

O)��- �½c''l:� ■ H�f'!ffl90fc.�(l)�J:fl1mMfflOJffi2��ffi40)0Ctf:\1Jftlffir32

~ 3 4 I.? {Fm ?t. T \,, \ 0 (1) c' , iJ:. (1) J:: '? fi:. ;f, - � 7" ;J.; 'I: rJJ1, t L L ff ffi g 0 i: t iJ'i c' 'ti 0 •

[0062] 

T /J: b � . C OJ -$ jjijj ffl tiff 11h � 'I: � ml l O O (;: .t3 \,,' L , J::. ;c ffi 2 OJ D C tf:l 1J !lml r 3 2 f;: fi 

, PC'l:D1r-7°��*LTPCl.r�WmM"toc.t�c'�o. 

20 

[ 0 0 6 3 ] 30 

C OJ -$ jjljj ffl tm WJ Mi 'I: � � l O O tc. to ft 0 _l l;c ffi!J 00 @l fi!e $ 4 ti , J::. llc ffi 2 OJ D C tf:I 1J l/.lffl r

3 2 � � fix L, T \,,' 0 tc. :J 1"' 'Y 'J tc. P C 'I: rJ.l1 1r - 7 lv iJ'i '1' 5 If I.? fr L, --C � $ m M '2: n . J::. ;2 

P C 'I: rJ.l1 7 - •.f JV I.? * L, T P C iJ'i � $ m M '2: :h tc. iR i� c' , ::i - -If' tJ'i 'I: r� 7-.. ,1 'Y =f 4 1 I.? � 

L-T'l:v.lJON� "tot. 'l:DONl.r�mL-Tl:.�*��-W�J::IJn'l:11:*�$510)111 

ff��OOL, 1:.�nm11:a�w51�•��niR■tL--cmmoN�a�-t0tc:it,�, 

J::. ic 1:±1 1J ffjrj 00 00 t;: J:: IJ J::. ic tf:l 1J @l fi!e 00 3 (1) ii] ft I.? ljjlj 00 L, T , D C 1 9 V OJ P C I! 111 ffi 0) 'I: 

-�J::.�ffi2(l)DCtf:11Jftlffir32�GPCCv.l11r-/��*L,TPC��M"to.

[0064]

* tc. , C OJ $ jjljj !ti tiff BfJ � 'I: � Ill l O O f;: :ta \,, \ T , J: ;c ffi 3 (1) D C t±:1 1J ii!M -¥ 3 3 f;: ti , U

S B (Univ er s a 1 Seri a 1 Bus) c' Mi 'I: ey fl� /J: m 1'f � � 7° v --\' � 0) 'I: r ii H � $ JI& 0) U S 40 

B1:r-7�1.r*LtmM-t�i:L���oa 

[0065] 

C OJ -$ jjljj ffl tiff 11h M 'I:� ml l O O tc. .to ft 0 1: ;c ffilj f,fP @I � $ 4 fi , lzl 9 f;: � i-' � -j f;: . J::. ;c 

ffi 3 (JJ D C 1±1 tJ ftlffl r 3 3 � ffl @I; L T \,, \ 0 f;: U S B V' 1"' 'Y 7 re. U S B 1r - 7 JV l 3 0 tJ'i U S 

B75��*LT�WmM'2::h. J:EUSBCVl1�-7�1301.r*LTUSB�H30 

o�nwm•'2::ntc.iRD�. ::i-��=•7,..,1o/=r41��L---c•• □ N�"t0t, ••

ON�MmL-Tl:.�*ff-�00$�J::1Jn'l:ll:*ff-W51(1)1'Jffl.r�OOL,, J::.��Cll:*ff-

W 5 1 1.r .�JHs ffi n iR i� t L- --c m • o N 1.r a � "t 0 t t b ic. , J::. ac tf:I 1J ffi1J tw w re. � 1J J::. ic tf:I 

1J @l fi!e W 3 (JJ tJJ f'F � flj!J 00 L, T . D C 5 V (l) U S B ,ffl tJJ ffl (l) 'I: r-®: I.? J::. ic ffi 3 0) D C t±:1 tJ ftl/il-¥ 

33�GUSB'l:•7-/�l30�*LTUSB■ H300�mMi-'oo 50 
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(12) JP 3182855 U 2013.4.11 

[0066] 

;! G t;: , i:. 0) !Ii jjlij ffl flff W., � C � � I O O f;: f;:t , V jj' - 1/ 'T 'J !-- iJ' G 7J: 0 ffi 4 0) D C 1:±LfJ 
-tilirr -i'- 3 4 f;: jj. W :Ji M ;! tL o V '}j' - 7" 7 'f 'T - 7' ;J.,, t L t , � l O 0) ( A ) , ( B ) f;: � 9 

J:. '5 f;: , 2 fl ffi 0) V tJ - 7" 7 1f 'T - -J' JJ.,, t:l• � {/Iii ;! tL t v' o o 

[0067] 

� 1 0 0) ( A ) t;: � '9 ffi I 0) V 'Yi -7" 5 1f 'T --J' ;J.,, 1 4 0 A ti , $ jjljj 0) $ 17'1 f;: ffl i-, 89 f;: 

m fx ;! tl t v' o D C l 2 V / 2 4 V 0) .iji [1g ffl C VlJl 1/ 7 •y !-- , 1,' b $ 0 V jJ - 1/ 7 •J !-- f;: :Ji 

MLt�mm�tJ:-•tt�O)·'.m�H�:fiM'90k.�O)'T--J'�c:��L, $8M�O)■

%. � H f;: :Ji Fi: .! tL 0 D C 7 5 ;/ l 4 l A � - il'li\\ f;: fi ?t.. , V jJ - 7 5 Jj' l 4 2 � fr L t J:-. lie 

ffi 4 0) D C t±:l ::fJ -tilirr -i'- 3 4 f;: jj. $ :Ji M 't:. tL o o 
l 0

[0068] 

� 1 00) (B) tc�"tffi20)Vjj'-7"57·7-7'7J.,, 1 4 0 Bfi, 0 B D (On-Board Dia 

gnostic system) V7..7L,,f;:J;_j-�L,k_l[jj!ijO):J..-f:- 1)1,•y7fflO)'T-7'1J;--C��t, 0 B D 

2 ::i -t- 7 7 I 4 1 B � - il'li\\ f;: {/Iii ?t.. , V jj' - 7" 5 7' 1 4 2 ;i/t fr L T _t lie ffi 4 0) D C /:1:l 1J i\'li\\ -i'-
3 4 f;: 71- li!H& Fi: ;! n 0 o 

[0069] 

r. 0) !II jjlij m flff w., � • � � 1 o o ,.: .ta tt 0 _t lie tiJ m §I � ffll 4 fi , _t lie m 4 0) D c t±:l :h ftilil -:;-
3 4 tJ::- ff§ nx L z 1,, o f;: V jj' - 1/ 7 'J !-- f;: ffi l 0) V jj' - 7" 7 7' "T -:t J].,, l 4 0 A ;J.. L:l: ffi 2 0) 

V jj' - 7 5 5' 'T - -J' ;J; 1 4 0 B t} V jj' - 7 5 5' 1 4 2 � fr L t jj. $ m M � tl , V :JJ - 7' 5 
JJ' "T - :t ;J.,, 7i:' ft L t jj. W � H ff, jj. W :Ji M � tL tc. �:k ft� � tL tc � D "f , .::i - -tf iJ� C r!Jll 7.. -{ •;1 1-- 20 

4l��GT■- □ N�'9ot, ■- □ N�M�L,t_t�a��-$�J:.IJ� ■Sa�ffll 

510)i/Jfp��-L, _t��--*�$51�&����8t.LtCVlJlON�*�"t0t
t t f;: , _t !e /:1:l 1J ffjf J mil $ f;: J:: 1J _t !e t±:l 1J §I � $ 3 0) ill ft � /jjlj ffl] L T , D C 1 2 V 0) Ji. fffi ■

fl ■ ilJfflO)C00�_t2ffi40)D Ct±:l:h�-i'-32�GViJ-7'5'/"T-:t��frLTJl.$8
fl {;: � � 9 0 0 

[0070] 
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Publication: JP2015115979A·2015-06-22 

Published as: JP2015115979A 

VEHICULAR AUXILIARY POWER FEEDER 

Abstract 

PROBLEM TO BE SOLVED: To shorten reaction time of disconnecting a current of a protective circuit in a vehicular auxiliary 

power feeder.SOLUTION: In a control circuit part 4, when a first detection part 1 b detects that a vehicular auxiliary power feeder 

100 has approached the abnormal state, the gate voltage of a first MOSFET 1 a is controlled to disconnect a current path 

between an input terminal 20 and a lithium ion storage battery 2 using the first MOSFET 1 a, and when a second detection part 

3b detects that the vehicular auxiliary power feeder 100 has approached the abnormal state, the gate voltage of a second 

MOSFET 3a is controlled to disconnect the current path between the lithium ion storage battery 2 and an output terminal 31 

using the second MOSFET 3a. 
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.'..f- L -C , ffi!J fiQJ @J M $ 4 ti , 1111 5t �;f , ffi 1 (J) M lli $ 1 b �L J:: IJ , lJ T 7 b. 1 ;t :1/ ii ffl rt!! 2 

(fJ 11 ' T h iJ, iJ'> i&i ft ffl 0) :If filH;:: i5: -:J v' tc. c M l:tl � h t::: #JJ ft , ffi 1 (fJ M O S F E T I a 0) 3/ -
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0 S F E T 3 a tc: J:: iJ , lJ cf- '7 b. ---f ::d"" Y ii ffl fl!! 2 t ffi 1 � ffi 4 f.lJ D C l:tl tJ �Im -r 3 1 , 3 2 

, 3 3 , 3 4 l: 0) M f.lJ S ffi fl£ Im « IB � iz:: � IWr L, T , .$ jiijj ffl M WJ Kit ffl � iii 1 O O tJ� m • M �c: 

J:: IJ i'& � � 9 Zl C l: I.? �jj 11:: 9 G o 
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_11! tc:, ffi!J f!Ell @I ffl €ITT 4 ,.i. f¥!J x ti, ffi 2 f.lJ � lli f$ 3 b tc J:: 'J . ��.OJ�!� fz:: 3Ji -=5 t,, tc. l: 30 
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W:> (TJ � 1it @I Im l: L T Ft] v' G tt T v • 0 o ¾ .:t5 , ffi 2 0) M O S F E T 3 a ti , $ jiljj ffl Mi WJ Kit S 
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� � � • $'. jiijj Jij 1lfi M � ffl � iii 1 O 0 tl" -t" f.lJ {t!! f.lJ W m � !� �c: �fa G tJ; t, • J: -5 re l'il ill 9 G tc. th OJ 40 

f� 1il @I Im l: L T ffl t, • G tt G J:: -5 �z:: L, T ,t ft v, ,, 
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v9$ •• ¢hk"ftffi@lfflffll&tfllifJ@Jffl$30)•W��f.lJJ::'5�--9Go 
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ffi!J f!Ell @] ffl $ 4 ti , D C A 1J ft/M -r 2 0 iz:: , * � ffl ffl � iJ• G ,t ffl ffl 0) 1 2 V 0) ffl � {� Kit 9 0 

tc WJ CTJ A C 7 :9� / :9 "T -7 Jv X ,.i § • .$ 1, 'Y "r 1) iJ, G ,wg ;t f;f 1 2 V <lJ ffi ill fi¾ Ki'i « f.tli Ki'i 9 0
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*c'YEffic!tl0.!:::, ·;g I O)MO SF ET I a0)3/-J--ffiff�ffi1JOOL-C, D CA7Jft?ifr2 0

.!:::VT7b.,1'*::.,,Mffiffi2.!:::0)HO)ffifflftffl�illW�affiL -C, 7ES�M7c!�00 M�

• ffj!J 00 @] ffl m 4 tt . ft • :trl 00 q::i h:: ' ffi I 0) � tfj m I b �-= J:. iJ . 1) =f- 7 b. ,{ * / l4r ffi rt!! 2 (JJ 

v' T :rt tJ, ii• j@I ft ffi (J) t]( � �;: :i5: -:5 v • t.: c: � tfj 1E :h t.:. ti -8- , ffi I (JJ M O S F E T 1 a (J) 3/ - 1--

ffi ff � ffj!J till L, T , ffi I 0) M O S F E T I a l.:: J:: iJ , D C A tJ tIIM r 2 0 c: 1) =f- 7 b ,{ '-i" Y i!r 10 

ffi@2,!::0)�0)ffifflftffl�illW�affiL--C, $ffifflMMmffi�W100��7EffiC:�0L.

c:�1Wlti""00

(0044] 

* tc. , :tr1 oo @I m m 4 ia: , n • :trJ oo q::r ic: • w n @I m ffl3 3 (JJ ilJ ft � mu oo c -r . t±1 n lfil m m 3

iJ, G Ji- l5f5 -0.. OJ ffi wit ·tlk � � � it 9 0 o 
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M�. ffl00@lffl$4�, ftffifflfflJq::i�, 1Effi:it�ff;ffi5I(JJ���fflBL-C. ltffiii� 

ff- m s 1 � :trJ oo c -c nm• � , ,; - � ff-9 0 o 

(0046] 

n • • � ff- m s 1 ,t , :trJ oo lfil m ffl3 4 ic: J:. iJ jJJ ft n" :trJ oo c! n -c . * n • t'( � ts• i; . 1 , •y -r 20 

1J � ii 2 o % .1-;1. r � ff-9 jF is ,¢.i: rax t'( tt!L 1\ "/ -r 1J � • 2 o % 'h' i; 3 o % � ff-9 � €'i ,¢.i: n :tk

ft� . 1 \ •y T 1) 9j :5 3 0 % tJ, 6 4 0 % � ff; 9 ffl: is F.i, :J:J ;tk ft� , 1 \ •y T 1) lji :ii 4 0 % 'IJ, 6 7 0 %

� ff; 9 Ji1r is F.i. tT U tt! L 1 \ '1/ f- 1) � ii 7 0 % tJ, 6 I O O % � ff; 9 � €s ,¢.i: '.l:T t'( ■ -0.. c: , � ft ffi 

U ft� * c' n ffi t.i" Jig ib' �;: t't ? -C • F.i. :kT �:le ft� iJ" Iliff�� ft 9 0 o 

(0047] 

1-;1. _t 0) J:. -5 � ffiLijx � li 9 0 .m ffi m M w., � • � • 1 o o ti . 1J =r 7 1,. -1 * ::.,, • • r& 2 � ft 

ffiLkU■ c'. m ■ WY¥Y���-�c:L-C§fflc!h0.!:::��- �Jf-c'ffl� ■ H��m 

90k���-�7�ffiwit�ti'.c:L- -C@ffl1!:h00 

(0048] 

� 1,$: ff{] �:: • 1f! nfii .ffi M WJ � ffi � ti'. I O O ti , � 0) J:: -5 �.:: L, -C :-7 ¥ Y "f A 7 -7 c: L, T � ffl 30 

� tl�o 

(0049] 

�T. -�ffl�@�-��lOO�YfY7A�-�c:LT�fflT0�-8-. ��*�ffl 

� WJ � ffi � ti'. 1 0 0 (fJ ffi iffi A ,{ 'Y .:f- 4 I if• 0 F F (JJ � �� "T: . � 4 tz:: ffi 9 J:. -5 Ii: . :-7 ¥ Y / 

A � - 1-- ffl (J) 7 - A 7 7T -7' JI,, I 2 0 iJ� , :i --tf �-= J:. fJ ffi I (J) D C [±\ 7J �m r 3 1 �L � m � 

n � c: � i:: , • � 1 \ •y -r 1J 2 o o CD • ffi �Mi r i.:: � m c! n 0 0 

(0050] 

Z:. :h tz:: J:. I) , :I. - +f ti . ft ffi ii * ff; $ 5 1 (fJ ti � (fJ L E D ff, :@: -C r� ;tT L -C J,," � C C: c' , 

·-A�Y=f-41�0FFO)U8c'��L��-a90L��"T:�0a

(005 1]

��. :i-+f�--�,-fy.:f-4I�ffL -CffiiffiON�90.!:::. !f!�fflMMm•� ■ lO 

00)ffl.@]ffl$4U. •■ oN�MmLT�ffi-*ff;$5l(JJ����-L. �-•*ffi 

$5I�Sisl.i.'.l:T�Uc:9�o �--�ff-$51�. &isl.i.'.l:T�J:.�ffiwitON�*ff-9� 

'" 7 -7 Y 7 c: LT ■ ff� i"" �,, 

(0052] 

�l,T, ffiiffiONUUt::i-+f�Y¥Y7��-I-- A-1o/=f-42��LTY¥Y7A7 

- I-- 9 0 c: . • nfii .ffi M WJ � ffi � ti'. 1 0 0 (JJ ffirJ fli'!l @l fil§ $ 4 ti , :-7 ¥ Y "f A � - 1-- A ,{ •y .:f- 4

2 (JJ '.@ IJij: lffl ffi ft tc: J:. Q Y ¥ Y 7 A P - I-- � � ro l, T , Y ¥ Y "f A � - I-- -E - P' (J) ilrn till � fi

(0053] 
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• � , \ ,y T 1J 2 o o 0) • EE � iE ?it iz:. � 9if:l c- � tc: tJ;j i'r �z:. , l:tl n @ gg m 3 0) j)J w � mu oo c , 1; 

T7b.--1TY� ■ ?tl!2�-Y-'l'Y7A9-rfflOJ ■St::LTffi1J§Jggffi3�ftLT-Y-vY7

A9-rfflOJffilO)DCl±l1J.r31�-M90C::C::��- ft--��$510)j)Jf'F�m
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(0054] 

C0J1/"V/7.7.9-rt-FOJ�Uc'. �-�u. -�fflMM� ■ & ■1oo�mM1!; 

:h L v, 0. ti, J\ ·YT 1) 2 0 0 � m ti, L tc: §,it]. 0) I/ 1/ /�!la j)J 1!; � 0 y "17 ✓ 7' A 9 - r
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1±1 $ 3 b ic. J:;. IJ , 51& ■ im & cf 51& ,o!{ ■ 0) � U iz:. ili -:5 v" tc: t:: � /:tl 15 :h t.: t$} i'r , ffi 2 0) M O S F 

E T 3 a 0) ,1/ - r ■ EE � ffi!J tfQJ L -C , ffi 2 0) M O S F E T 3 a �;: J:;. IJ , 1J -1- '7 b. --{ ;t Y Ir ■ 
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� to , C OJ � , il;lj tfQJ §I JEg $ 4 U , ffi 2 0) M O S F E T 3 a 'h' 1) -r '7 b. --{ ;t Y � ■ ?ill 2 t::

:g. ffi 1 � ffi 4 OJ D C l:tl jJ • r 3 1 , 3 2 . 3 3 , 3 4 t:: OJ Fdl �;: � ti. �, h � it G h -C It, 0 fJ} 

-€>; , ffi 2 0) M O S F E T 3 a t.: J:;. IJ ... 1) -1- 7 b. --{ ;t Y � ■ � 2 t:: ffi I 0) D C ffi jJ Mt r 3 1

t: OJ Fdl OJ ■ mi � ffl tt it � ill � �;: illl: Im 9 G J:;. -3 iz: L T � E!. v • o 
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*k. mtfQJ§lffl€$4U. ■ &ON�Uc'�-��Y-\7/'7.7.9-rA--1 o/-r42�§�

0•�9�b�M��s8��§�L90c, -ri7-:>7-.7.rt-FO)m•�•t::�IJ 
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M@�H�J:IJ-1-�-:>7-.7.l--t-P�:-&ffi907i7-Y7-.7.l--t-Ft:L-C ■��
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ir tc.: -fi!! ffl 15 :h 0 o 
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CN 103715737 A Lithium battery charging/ discharging management system 

Applicants: UNIV HANGZHOU DIANZI 

inventors: FAN UNGYAN 

Classifications: 

IPC H02J1/0Q; 

Priorities: CN201310720205A 2013-12-23 

Application: CN201310720205A·2013-12-23 

Publication: CN103715737 A-2014-04-09 

Published as: CN103715737A;CN103715737B 

Lithium battery charging/ discharging management system 

Abstract 

The invention discloses a lithium battery charging/ discharging management system. The lithium battery charging/ discharging 

management system comprises a first switch, a first switct1 driving module, a charging module, a lithium battery monitoring unit, 

a current detection module, a main voltage detection module, a micro controller, a lithium battery set, a second switch driving 

module and a power source module, wherein the micro controller is mutually connected with the lithium battery monitoring unit, 

the current detection module, the main voltage detection module, the first switch driving module, the charging module and the 

second switch driving module, signals sent by the lithium battery monitoring unit, the current detection module and U1e main 

voltage detection module are received, analysis processing on the signals is carried out, the control signals after processing are 

sent to the first switch driving module, the charging module and the second switch driving module, and charging/ discharging 

management control for the litl1ium battery is carried out According to the lithium battery charging/ discharging management 

system, by detecting voltage, current and temperature of the lithium battery set in real time, over-charging, over-discharging, 

over-temperature and over-current phenomena of a vehicle battery are avoided, and thereby hidden use safety trouble of the 

battery is reduced to a minimum degree. 
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JJY: Eti.Jt!:fr-!YtU 1'f fffi o ,t-: 12 Bjj Wtt� att&Jffi.U Eti.11/!Jll

ITT EEi.ff, Eti.ifiL �flt, fJ.. Wiw Jt$� Eti.iiliITT:ctJE, :ct

JJY:, J1�RJ1v1E�IJ}l�, i4f Eti.itMf.ffl ITTid�:I\Et}it\ �

JU:!i:1rL

(10) $ i.w0ti1 � CN 103715737 A

(43) $i.w01i1 s 201,1. 0,1. 09
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1. � frp ti ft! ytg ft JJ!Z ft! fg :f_fil * tJE, Jt tt DE tE r, 'E1 ti m � 3T * ( 101) , m � 3T * #13: i)J tl

:l:k: 002), ft ft!ti:l:k: 003), w ft!1m¾l�1¥L5t 004), ft!tiii}jm�tl:l:k: 005), ,1�, ft!EE�im�ti:l:k: 

(106) ,r,tj�f:M� (107) ,ffl_!ft!;)ihtll (108) ,m=H:X:1}13:iJJtl:l:k: (109) ,m=HA (110) ;fPft!;)�

-ffi :l:k: (111 ) ;

J=iJTJ<E ft! rJJJHl:1:R: (111) � rh ft!ii tt, Jt 1v � m� � rl:1:R:tRd�1� ft! ; 

pfij£m�H* (101) ��Llmft!'./tuA�ftft!tl:l:k: (103) zi'BJEf.JiittM�7T, Jt'./tul\ftrtil� 

m�ii*,Jt'./tuilift!ffi�ft�tttJc (103) iiti; 

?JTJ<Em H*¥13:Z9Jt�:l:k: (102) �pJTJ<Em H* (101) i±tt, �fMJ=iJTJ<Em H* (101) 

Ef1 �mtg\(;l;fJ� ; 

J=ifi J<E1B =ff* C 1 1 o) � fM � ft! 11h t11. C 1 08) � ffiJlt R"J ii ti gx; i;J'if ff , Jt '.!tu J\ ft/m � � ft! 11h t11. 

(108) ii:fi, Jt'./tuilift/ffi�:fhitiitt;

pfi�m=HA1JJ3:i)Jti:l:k: (109) �pfi�m=HA (110) iitt, �f:tLlJifi�m=HA (110)

EfJ � ;mg\(; 141 � ; 

J=iJTJ<Eft ft!rl:1:R: (103) �ti ft!11ht�. (108) iitt, t�fMJiJTJ<Etl ft!11ht�. (108) Eflft ft! ; 

JiJTJ£Wft!rihtJl (108) EB N �1'j'lf;;j',Wrt!11h.$1tHllAA; 

J=iJTJ<Etl � 11hfilf�1¥L 5t (104) EB N ��.ckiLl'r'-J 1¥L f;;j', filf�-ffi:l:k:tllAA, 1£��'- 1¥L f;;j', filf�tl:1:Jcfil 

��Jtffli±ttEf.J �-�tlrg�Ef.J tt���; 

J=ifi 3& 1¥L {;;j', ¾l � ti :l:k:� y 'El ti Ft! EE :71H¥ ti :l:k: ( 20 1) , ;;m'r.lt * t¥ ti :l:k: ( 20 2) ;f P rl EE r1J IHi 

:l:k: (20:1) : J=iJT� ft!EE%t°Hl:l:k: (201) �imU1¥Lf;;j',� ft!1ih R"J ft!EE ffi: : JiJr�rm'r.&%-f=f:-ffi:l:k: (202) � 

1m� •f*ti ft!1m s"J1m'r.)J[ m ;PJTJ<ErlEEJ:1Jroti:l:k: c203) rn r�t �* s"J f1�_;_ m t=fJf, ':1'i 1¥L1*ti ft! 

�ft!ffi�r��ft!ffiffi�,��H�rlffi�OO�:l:k:ffln�*���; 

p)TJ<E ft!tir&1m�1iJ� (105) �ff fg/tpJJl (108) t§iitt, r&�m�ftJJ!Z ft!�@ft!;)futll (108) B"J 

I ft ft!yJ[ ; 

pfr )£,g, ft!EEt&1muti:l:k: (106) �"fl fg�fll (108) t§J!tl, r&1mLlftJJ!Z ft!�W fg/filtll (108) 

l'r'-Jif'p�fu; 

JifrJ<Et'tJ�mu�� 007) 1v *ti rg1mft»!Z rt! 1f rJ.�tJEs"Jt� 1L.', t: �ti rg;;m¾l�• 5t 004) , 

ft!ti�im�ti:l:k: (105) "g' ft!EE�im�ti:l:k: (106) ,m�7f*#l3:i)Jti:l:k: (102) ,ft rt!ti:l:k: (103) � 

&1B=ff*1&12{iJJrl:l:k: Cl 09) t�iiti :J=iJrJ<E��f:tLl� Cl 07) tit&� ft!1ih¾l�1¥LJG Cl 04), ft!1Jrt 

�1mH�:l:k: c1os) ;fP,g,ft!EE�1m�t** 006) :&JEs"J1s%, #x0�®1s%ill1f7J'-t1r�:1:i, fPJ��t 

�f_EJU§ o"J�f:tHs % JtJE�m�H A1JIRiJJtI:l:k: c102) , ft ft!tI:l:k: 003) lPm=H A1JIRiJJrI:l:k: 

(10 9) ' f}jfij xt ff ft! yfu ft JJ!Z ft! ill tr� ffi� 'g f! 0 

2. t� ffl tz lLl � * 1 pfr J<E B"J l1l1 ft! /fil ft n!Z ft! 1'f :fEjl * m , Jt tt DE# T , ffl J<E rl 1li :1:1) iftl :1:k

<203) 1'1ti � tiffiPTi)ii]�iEE� u1,m� � t:&tr Q1,m� =t:&tr nLm==t:&tr n2,m�ft!f-ll 

RL m___:. ft!f-ll R2, m � ft!f-ll R3, m 1IT1 ft!f-ll R4, m n ft! rn R5, m /, ft! rn R6, m--t ft! rn R7, m � ft! 

� Cl �1zm-. rg� C2, Jt"P, 

� 1/AfnJiflil�iEE� u1 s"J 1 JJd;P�mn ft!rn R5 s"J�i!AflPm--tft!rn R7 s"J�l!Afiitt ;mn ft!rn 

RS R"J:jj�ftiffi�1B�ft!rll Rl R"J�ft/miiti :1B�ft!f,Jl Rl R"J:jj�ft/m�1B�ft!� Cl R"J�ftlm,1B= 

ft!f-ll R2 s1.J�yml2f,1zm��,t1£ff Q1 l't�:&gJtiatt; 

----:: film m imJ �i EE :AA u 1 s,g 2 MP� m = rt! rn 1{2 s,g :1j � 11m ;f Pm 1IT1 rt! rn 1{ 4 s,g � 11m ii tt : m 1IT1 ft! 
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�ii R4 BI.J:jj�!Jiffl "7�� � tlzl'f Ql i't��tlz:li� ; 

----::ft/rfr:iJimJ�EE� Ul BI.J 3 MW��-tfg!m R7 ITT:jj�ftlffl,�� fg:y. Cl ITT:1j�ftlm,�==t1z 

� 02 sJ.J�JH&,�=fg� c2 l't��ylffll2f&�1\ fgrn R6 sJ.J�im:li� Jt==ti� 02 sJ.J�sti�� 

=fg'# C2 BI.J:jj�!7//ffW� �· fg!m R3 ss�ftrn)j!!:� ;� __: fg!m R3 BI.J:jj�ftrn)��� �·t&� Ql BS 

�fgtlz;fp��=tlff D1 BI.J�Stlz:liti ;��=t&ff D1 B'\Jl)j:Jt1z��/, fgf,li R6 s<J:jj�ftlffl:li�o 

3. tltllr5 tlZ. ;fLl � * l 9-X 2 J5Jr 3£ BS fl fg im ft JJ!z fg ff JI��, 1t tt fil ft -=f, p)T 3£ vJJ� fM ff

(107) bt;l:5�;j;H])_f%�ftfgfJ� (103) ½1tfftfg.mjc\'.;o

1. t� -Mif tx ;f Ll � )}( 3 p)T 3£ BI.J W fg tm ft JJ,£ fg 1'r JI� tJE, 1t tt fil fr -=f , fr ft fg tll'f "t1 , =i p)T 3£

mt�mU� (107) tft1Yi�iu��-t--f;tffl!.fg¥fil!1.!:rttJ-1.tft�B1, bZW�mU1�%�MJ£fE fgtJ� 

(1 o 3) , ft 1t l2f � JE s{] t�hE Fh 0'fi:M M 3£ W Fh ttl1Jli C 1 o s) ft Fh o 

s. t� j7J5 tx:fLl � * 1 Ell<: 2 M J£ sq w fg tm JE i!z fg � J� * tJE , Jttt uE tE r , � d> 1f � -t-• f:t ¾i:

� � :11tP115 fg EE* f=Hl * C 2 o 1) , M 3£ W fg tm ¾i: � • 5G Clo 4) kE 'E1115 $ IE! .i21 tf 3f � (112) , 

fifi3£$ fi'i.i21tf 3f� (112) �� fg¥fil�li (108) , fg&*tt1l:1::k: (201) JfWvtJ:WmUff (107) j!!:�, 

J5Jr J£v'tJJ� �u tt o 01> bt:iE� �H� %� $ �.i21 fr3f � 012) .i21tl � �� ;1, ft��,• f*W fg 

tm½ fgffi*-f=l°:tl:1::k: c201) :tB:li� D 
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t�*�i,itt 

cooo1J *tz�w :& -if� Et!z:JJ § h-$ffl z:JJJJ Et!1m�ms"J�:1:_,1r�m@1:1:,,-t, �1*w :&-if�ffl_! Et!

1m ftJJJ" Et! ff :Efil]UJE 

.=ll:c..!e2..-i,±--.I,!­
� �1.X./1'-

[0002] MI�mi E{! ifil 't'=t gg B"J�m� {f¾i, J:l:ft j;z:}J jJ Eg�)_\\Lffl r E{! z:}J;li /4:-:, 1filifi}J jJ $�¼ B 

�r:1t 11zo -�z:}JjJ Et!�tr��JI Ltt5(r£'! s"J Et!lli, JL 11lf � -t JL 11�-aJ l;J,f'f:j;z:}JjJ Et!11h1!ffl o 

tt$11 Et!1m$ Itt1tffl s"Jtt,5ri r, £-=f4ij:11 J¥i.1;$:tJ Et!1ms"J r1gm1t-11s"J�-r�, ��u1nJ��'" * 

tJEs"11f¾ Et! tmn, -111¥L f* Et!1mttf1g'ffi:.1:�1ts"Ji!, tt-Pn ili :EJ!l Et!llittft, Et!llittf5J", ft15J" Et! Et! 

tTEU Alf� �t& ��:EJ!l �, �� U[rij � i'_fi Et! 1m B"J tt Fl�, � ¥32:� tB. Et! ifil 1!ffl %itti1U&� ==l'f 1� fr, 

/
1 "£B1fr��b(±�X,12JJ:f�M�1J1�o 7'J1fff Eg1filfJi�g�Ji:At¥Jjjfutz:t¥Jt1Jt�tt�g, 

{;;iHiEJt1!ffl B"JJZ½'r1 l:J,:&fil+E:1!ffl �itt, A fi'TEJfJt:19:it 7 Et!fihff:Efil*m" 

cooo3J § mr Et!1m�:1:�*t1E11£@ffl r Et!z:JJR-$, 1fil71z:JJJJ$�-$�j;:�-$W: Et!1m_t, 1-Et Et! 

i}J §tr$ �Jf �1' � ffl fU Jt AA* :&A fl'] B"J m � 7j( f' Jt-$W: Et! Ylli �*�*Et! Ylli �:E_E[*�JE' J!xt 

r'illffizEt!1m:&ilit Et!1m*iJl�-ar [;),, 1sJ1�� Et!1ih Et!z:JJ § fi ¼s"Jw :& , ttxt� Et!1ms"Jt#� 

tt, ftJJJ" Et!� ':13-Prictft, ctJJJ", ct1ll\., ctti�iis�W Et!fili, llifiXff Et!fili s"J�PT ff�, ?:l'.:fl1 J2E 

�;x':t'tz½:>Jmo ft Et!z:}J § 1J°-$B"J 1tffl ctfi 4i, 'rffl��B1fit1mU Et!1ihtJiB"J Et!lli, Et!1Jit ,11iliJ1L �h 

JL-$ W; Et! 1fu B"J ,uft, ,ct JJJ", ,ct 1.i!:& ,ct ti� fJll � , �fJ/lxt ff Et! 1th i'll B"J {liH? , :ff� t� � JL ;g. jf� � 

½�ffls"J;x1:,��Et!�ff�*m@�;xM�j;ffEt!�Et!z:}J§fi-$8"1-$*,�ffEt!�Et! 

z:}J-$ s"J 1Z � 1¥ lilL 

[ 0004 J tE fJll � tt * q:i ' * r Ffl iJJ B 15°-$ ff Ffl ¥1:P. ft 75J" Ffl ff :f_E[ * tJE 1JJ � tE [;), r JL ti UIT B"J ffiR 

�s 

c 0005J 7'J �� � * � • 1* w Et! 1m ft JJJ" Et!� -¥31:, ,r;, i� tE � tJE 4i Jt no J� ro ti tk:, {E3. Et! z:}J § fi 

¼pgm��#�,W�#��-:1:k:���A-tk:��o ��r��&fflo 

[ 0006 J xt ff Et! fili B"J ]U3t 1! ffl R1 B"J � ½ tt �Mfr �mu � :f_E[ � � jc ft ' @ � fl1 tfr 1mu Et! ¥ill ill B"J Et! 

1li , Et! 1JrL 1/m. lt , �h ll:-$ W: Et! 1m B"J ct ft , ct JJ>i: , ct 1/m. :& ct 1Jit � fffi � , ii Et! 1m 1t ffl B"J � ½ �it� �if 

fU�itL 

£HJ:l!AJ� 

[ooo7J j; 7 5t:�[i_t;&fJll�tt*� tE s"J ffiR �e, * ;x � �1A-;f+ff Ft! 11:P.ftJJJ" Ft! ff :El* m, � 

01m�ffEt!11h�tt*��·**ffltt*���fictft��,cta��l;J,:&1¥L�ffEt!��� 

:f JtJ oo � iM � , J). TTu 1tt ri¾i 'Ei Et! 1m � tJE s"J tt §Uri�½ o 

cooosJ 7']��� r.J£tt:*1PJ®J,*'ffi:.�o"Jtt*tf�j; = 

[ooogJ -;f� ff Et! iiliftJJJ" Et! ir r£¥ tJE, B tr'i�-:ff *,�-:ff* #JRi;}J tltk:, ft Et! tltk:, W Et! 

1m 1J�J�-$. ft, Et! 1Jrt iw: �mu ti ±R:, -�, Et! 1li iw: �m� ti ±R:, v'iH� mu :H:, ff Et! 1m t�., m =**#JR z:JJ ti ±R:, m 

=:ff*lP Et!mtltk: ; 

4 
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[0010J PfiJ£ Eg �ti* �m EgJitt, Jt 1v *�JE*�ti*�1fr,{fr, Eg ; 

2/6 §[ 

[0011] J5Jfj£�-H�H�iMm Eg$ifu }\_Ejft Egti*z l'BJ B"JJittM!ffi:rf, J:t:$ifu Aft/m1=5m Egji

tt, Jt$Jiuilift!m1=.fftEgtlJRJitt; 
[0012] fifiJ£m-H�#RZ9Jm:r:k:1=j mJ£m-H�J!t�, WfMmJ£m-H�BS �;ffl_Ml;;fiif ; 

[ 001 3] J5Jr J£ m =TT*� mu ff Eg ¥IE. f'Jl 1=j ifl ti(; BS Ji tt EJx: lffi TT , A $tu )dim 1=j ff Eg iili f'Jl Ji tt , A 

$tu ili ft/m bj ffl ti(; Ji� ; 

[0014] J5JTJ£m=TT*00:Z9Jtl*1=.f mJ£m=TT*Ji*, ��umJ£m=TT*BS�iffiMl;;fiif ; 

[0015J J5JTJ£ft Eg,j;J:!Jc1=.f ff EgitMfiiitt, �tLlJ5JTJ£ff EgitMfiB"Jft Eg ; 

[ oo 1 6 J J5JT ;£ ff Eg itMll EB N �. 1* ff Eg iili $1 J&(J].J� ; 

[0017J PJTJ£ff Ffliili¾l�-5GEB N ��!RiLB"J•1*1Kl��*f'linx;, 1£-�"-1*1Kl�ti*¾l� 

1=.fJ:t:�Jittss-�•�ffEg�B"J tt���;

[ 0018] J5JT j£. 1* lKl � tl *� y 1i_!, ti5 Eg&* ff tl *' ill\.&* 1¥:tl * ,HlJi&J:'.'J ro tl * ; m ;£ 

Eg£t*tf:m*tt}:m•�•Eg�B"JEgttffi;mJ£��*tf:m*tt}:�•�•Eg�B"J��ffi;m 

J£ttffi��•*m��$*ss�mm��,3•#ffEg¥1E.Eg£t��ffl�Eg£tffi�,��TT 

ta ttffi�ir.m:r:k:1¢Hf$*BS§�S ; 

[001 gJ J5JTJ£ Eg1;1ttQ11J!Lltl*1=.f ff Eg1fu.rllt-§Jitt, tQilJ!LlftJJ,£ Eg61ff Eg1fu.&'Jls"J I f'j:: Eg1;1t ; 

�wJ mJ£�Egtt�m•:1Jc1=.fffEg�fflfflJ!*,�mft�EgB1ffEg�fflssI�Egtt; 

coo21 J J5Jf J£mt� mu� 1v *ff EglfilJEn,£ Eg 1"f :i=J.* tJE ss tP< 1li', 't 1:; ff fg 1m¾l�• JG, Eg1Jrttt}: 

ilJ!Ll m*, /i!J, Ffi& tt}:11J!Ll ti*, m -TT* #IR�IJ ti*, ft Ffi ti* l;,,l 1zm = TT* #IR �IJ ti*-t§ Ji tt ; m 

J£mt���tt�ffEg�lKi:�•�,Eg�tt}:m•*��Eg£ttt}:mffi*��ss&%,#m�® 

m%*fi*���,�B1���mss���%���%-TT*OO:Z9J�*,ftEg�*�%= 

H*#IRz:JJm*, J-)_ rmXtff Eglfilftn£ Eg*1-f�t1JfflJ.o 

coo22J 1:1tiz1HL mJ£tt1±:r:-Jfrtl*B12i -ft!mPT iJWJ��ttff u1, m--tiff Q1 ,m-=tiff 

DL m==itZff D2, m-Egf,]. RL m= Egf,]. R2, m -Egf,]. R3, mlITI Egp], R4, mn Egp], R5, m;, 

EgpJi R6,m{:;EgpJi R7 ,m-Eg� Cl l;,,llzm= fg� C2, Jtq:i, 

[0023] -ft/mpJ iJ,U�&ff Ul I'(') 1 MP1=.fmn �rn R5 i'('.)-1/m;fPm-t �rn R7 i'('.)-1/mJi* ;mn

rtHIJ:i R5 BS :!H-ftlm I:; m-rtHIJ:i Rl ss-ftlmJi ti ; m-Eg l)J:i Rl BS :!H -ftlm I:; m-Eg � C 1 ss-ftlm, 

m=Fflrn R2 s1-ft1ml;,,l1zm--tiff Q1 s1��HiJ1tt; 

[0024] - ft/mPT i!,'iJ��&ff U1 i¥J 2 }Jt;�1=.f 5i'l= EgpJl R2 R1 :!H-ft/m;fP5i'l vq fgpJl R4 R"J-1/mJitf ;5f\ 

[9 Egp], R4 B-J:jj-ft/m1=.f%--tiff Ql i'ti�tiJitt ; 

[0025] - ft/m--aJ i!,'iJ��FF.ff u 1 013 MP1=.fm-l::;Egpl=I R7 OS 5)-ft/m ,m-Eg� Cl 015)-ftlm,m== 

tiff D2 B1PJ1t&,m= Eg� C2 s1-ft/m l;,,lJxmJ, Egp], R6 s1-ft/mJitt ;m==tiff D2 61 PSti1=.f 

m=Eg�C2 i'ti:!H-ft/m;fPm-Egf,]. R3 s1-ft/mJitt; m-EgpJlR3 ss:!H-ft/m1=.fm--tiff Ql 61 

�Egt;&;fPm-=t:&ff Dl B1PSt:&Ji:Ji ;m-=t:&ff Dl B"Jj)J:Ji9:z1=.fmJ-, Egp], R6 B"J:!H-ftr/ilJi:tio 

[0026J f;itjzg:1:-fu, J5Jf J£1l'fjJ� tLlff ��t� tHi �§6-ft � tl*jzg :tl ft � m:r-t o 

coo27J 1:lt:½±th, tEft rt!ttf,g q:i, 3J=ifi;£r,t,1�iu1ttt}:1y!Ll iu� ,� •1*ff rt!im� TttJ-=1s.�� 

aJ, �ili�tLl1t%�J5JTJfft Fflti*, 1!Jt l;,,l-5Esit�5E FflilrExtmJfff Ffliilii'lift Ffio 

coo28J 1:ltiz1:l:ili, �&�-.� •1*1K1�ti*1Q,:J'15Eg£t%:tf:ti*, J5JTJ£ti Eg1fil¾l�-;t;±1i_!, 

ti5$ Niiz1:tf TT*, J5JTJ£$ Niiz11f TT*1=.f W EgitMli, Egffi*ti':tl*,,f Pv'/i�tUff Jitt, mJ£mt� 
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�M��������M�ffH*�ff-M�m,�-�-�Wft!��ft!ffi*��*ffl� 

�o 

��J mtt*ffl��tt*��,*������*�= 

coo30J o) mtttr:*tJc rtiti1Jottffi:f:)Jfrmt�, t,i� T *� •1*• ft!;;1:1 tftn3utrf-i:t, IA]� 

rlllit)JfHl*1*fRtH\, �lLl-=f��lf@ffl 

[ 0031 ] ( 2 ) m rl � S1� 1W� ft!™ tll 81.J ft! ffi ' ft! ¥11t' ;;llllnL �hit* tit ft! ;;m 81.J rl ft ' rt )J)(' rl ;;llll & 

ctti�fl�, �� ft!1tMtffl sl.J�'.i:�%.1! �ftiU.1ttf� o 

�f1�i.R�.Fl 

��J 001�*����mWFh�ft��ff�¥m���ffiOOo 

��J �2�*����m�Wft!¥mft�IA)*m�NTSOC�ft!�tt����o 

�M] 003�*����mwft!�W�S1Hfflft!ffi!cjSOC**i��-OOo 

��J 004�*����m•ft!¥mk�m�&kft!@���-00o 

��J 005�*����mWft!�ft��ffW¥m�-#��-*��Wffi00o 

[ 003 7] 00 6 �* /Z �)§ � tJm flftl tl ft! im ft )J)( � ff :fl¥ m 81.J rl lli i)J iHl ;I:� 81.J @: :fl 00 0 

��J 007�*1t���mWft!�ft��ffW¥m�Wft!���-���WffiOOo 

�ft� �lli JJ :rt 

[0039] AT 11*��81.J § �,tt*��&1i,�'r�JJ□i��� B' �T�1s'�t00&��1lfLxt 

* 1t � ill1f ill-tl7 W � i$t � 0 m 3 :f�fil,, lit !Zt:?fitM � sl.J Ji 1*� J1Th 1lfu1X 1Xffl � fil,tf * � � , :3f 

::fffi -=f��5E*�� o

[ 0040] ;j;§ & ' * � � 1jj(1 ilR H: f PJ FR ti<: llJ:'?! *;EX. 81.J tr*� � 81.J filJ u ;fW m Ill r. 1i>'. BS � 1� , 11%' 

r&, ��f �;;! �&� � 0 ill-tl7, 1v T ft 0Axt*� � �J�Jf sl.J T fil,, ftTXxt *� � sl.J� 
-++-+fr�+ rh 'c'tc P +:!± '+ T-JJ:r.11-± ¢ s'f-r4'fll--++- l47 /4.

. 
'>. v+ + ),,7,+£_ +±--f'. ! "" ,I;. 'i"i ,;fl.-,'c. �7 J1:r,4'fll--++-l47 /4.

. 
'>. frf-r71 Jt±J � T' l--r )�"- Jt±J� = -r'1 AC 'J ;:cp:i 71 J:JP n O 11'.J 4-\. zl/.!�)(,JJ(/(\. /\.V-! �1.7t 1JZ..-Fl -16.=::Crrl 71 J:JP n [:l'J 

=mi� fil PT � iG '.i: :Elfil, * 1t � 

[0041] $ .IB 00 1, Jifi�A *� Fl}J �hfililfu i't''lfi �¥1:P.fthX � 1"f :EI¥tJEi't''1@::Elffi 00 0 *�hfililJU i't''l 

iU§.11:P.JEJJY:ft! 1'f:EI¥tJE 100 1'1trS1'1trS�-TT* lOL�-TT*¥1RiJJtl* 102, rc; ft!tl* 103, 

WFhim��-� 104, Ffi1;1t�1��tl* 105_,g, Fflffi�$��tl* 106,v[J�f:M:g§: 107 ,WFh;;mtJl 108, 

�=H*#IRiJJtl* 109,�=H* 110 ;fPft!iLMl* 111 ; 

coo42J ft!�ti* 111 !cjr\Jft!��, :!t:1/vffitJE*�tl*tJtfJH�ft!; 

coo43J �-HA 101 �mrJrtr ft!$iwA!cjJEft!-tI* 103 zJsJITT���lffiH, Jt$iw Atlffi!cjr\J ft! 

��,Jt$iwiliftlffi!cjJEft!tl* 103 �ti; 

[0044] m-H*#IRiJJtl:1:R: 102 l:cjm-H* 101 ��. #13:iJJm-H* 101 sl.J�W�l;fi1s'; 

[0045J �=H* 110 ��UWft!1tMJl 1081:cjffltltsl.J�tt�lffiH, Jt$iwAftrtct!cjfift!1tMJl 108 

� * ' Jt� ili ft/m l:cj ff!_ tit�* ; 

[0046] � �-H*¥1Rzwt�* 109 1:cj� �H* 110 J±*, ¥13:zw� �-H* 110 81�im�l;fiB ; 

[0047] ft Ffitl* 103 1:cjfi Fhimtll 108 ,t§�*, xtfi Fhim�Jl l08 ill1TfE FE. ; 

coo4sJ ti ft!1mt1i 10s rn N � •1:-tti ft!;;m$1t'H1i)J)G, ½':!iJrJ:1/v•f*ti ft!im L •1*ti ft!im 2, • 

f lW ft! 1m 3. . . . . . 1ri • 1* w ft! im N ; 
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[0049J ff E§.iili¾lB:1¥L5G 104 �y EB N '1'MtlL611¥L1*¾lB:titk:t1lM, ep rn1¥Lf*¾lB:ti* L 

1¥L1*¾lB:tl* 2,1¥Lf*¾lB:1l* 3 ...... :fP1¥Lf*¾lB:tl* N fJl$;, 1I-1""1¥Lf*¾lB:1l*¾lB: 

��ffl���-�1¥L#ffE§.�� tt���; 

[0050] 1¥L 1* �{')J2)>tl:1::k: � 1J> 111 t5 E§.ff *ff tl:1::k: 201, 11fr.lt *tttl:1::k: 202 ;fW ctllit>;:/Jf tl:1::k: 

203, E§.lli*tttl* 201 tt1:11Jl�1¥Lftff E§.¥fil61 E§.ff ffi d1!lt*i1':tl* 202 tfti1Jl�1¥Lf:tff E§.1ili6111! 

nt ffi ; ct EE :!:>J :/JH�Uk: 20 3 61 :!:>J if 7J 5:t :?JHB E§. f,Jl t5 §g 61 7J A , 31¥L 1* f_E[ E§. im E§. ff r§J r -fm W: E§. 

1liffist,�i}JH�ttff:!:>J�tl*fflff$����; 

[0051 J E§.1;1U�11JlHl:!Jc 105 � ff E§.11:!!Jfi 108 t§3i�, �$1JlLlftJJ,£ E§.S'Jff E§.¥1Mfi 108 61 I fF E§. 

¥fit ;

[0052J ,8,�ffiw:ilJlLl:m* 106 �ff�ifufll 108 t§��,iw:11JlLlftJJ,£�stff �1fuf1l 108 61I1i:

E§.ff;

[0053J ��B:f:M-M 107 ;9:zls:tlREg1tl!.ftJJ,£Et!fff_E[]UJE611tiL.,, 't�®Egim¾lB:1¥L5t 104, Eg1Jrt

iw:ilJl�tl:1::k: 105"8, E§.fffft$1JlLltl:l::k: 106,ffi-H*#JXi}Jtl:1::k: 102, :ft Egtl:1::k: 103 �lSzffi=H*#IX

7;/].ffi* 109 :,j,g�� ;

[0054J :wtt1 fMMr 107 � r&ti Eg1m¾l�J¥l 5G 104, Eg 1Jitf;;}:1ITT�tl:l::k: 105 ;fP ,8, Egffif;;}:$ITTLltl:1::k: 106

���ffi%,*M�®ffi%illfi*��W,�st��W��ffi%���ffi-H*�i}Jtl*

10 2 ' ft Eg .+i * 10 3 ;f P ffi = * * � Z9J tl * 10 9 ' },A rm xt ff Eg im ftJJ,£ Eg;ttt:f-f B: tLl 1'f fl 0 

coo55J ttff E§.1mJEJJ,£ E§. �f1�m "P, :±�iw'.$Y!Llff E§.1m 61 ,e, E§.)Ji rn, E§.ti uL *'i" • f*ff E§.

1fil61 �1lifJtfP1¥L1*ff �1fil61¥1!ltffi, WlB:tLl� 107 tRffl�®1t%xtff �¥1EftJJ,£ �** �R

ft E§. •tl S:t ill 1f B: tLl � f� o 

[0056] ftZ9J jJ E§.¥tl!.�1tm ct;f't"P' ti Eg¥filJJ,£ Eg�-�1r�tt 61Z9J�tl;f£, 5t:fLli1!l�L ftJJ,£

E§. iJC�& E§. itl!.*1t �i� $ � * 61 � Q[rij, R 1fffHDMt it /-H ff E§. im*Ll �� � c soc) 61ti m T, ::;t

l'ft�flxtff E§. iili 61 fEJJ,£ E§.B: tLl ff fl o � Ji!. 00 2, J=ifr � A :zls: � rJJ§ � � 13� 61 ff Eg iilitt ��ff tjU1!

ltT soc JJ)( Eg ff±l�' ff Eg¥fil �j 0. 2C JJ)( Egfti-$'.ic�JJ)( Egft 0
°

C '20 DC ;fP 40
°

C T61 soc ff±l� [fil'

fAOO "PPT ��ili, E§.iili}1l\.ltxt soc 61�QrwJ1�A, *W: �t Mr*ffl E§.i�61fE E§.11l\.[t;9 o � 45
°C,

h5u�11fr.ft;9 -20 � 60 Dc 0 

[0057] ttl Jlt, tExtff E§.¥fil soc 611�$1': "P' 1r 1ctlHt 1¥L1*ff E§.¥fil 61¥lol.lt ffi, :®tcft§ xt m 61

soc JJ)(� ff±l�, *:§H��ili'Bt-'i" 1¥Lf*ff �1m61 soc, �it�iliff �1mfll61 soc

[0058] 3ff E§.¥fil�rfill�, epff E§.1m&�JJ,£E§.S'J' %ffl HlE!& E§.ff1td�� Egjtp, SOCa � Ji!. 00

3, J=ifi�AW Eg1mfir�stH� Egffi� soc*� ff±l���OO, Eg11M1HJi!!& Egff � Et!ifu 61 soc i'RJ

#tE-��m���.wct����fflffl��$E§.E§.�ffl�TE§.��Egffi�Et!�SOC��

� ff±l �, i2 � A �1is � fi'§.Z¥1i1 T * o J! ff Wrl �Rt* ff E§. iiliJJ)( E§. Rt 61 ft/m E§.ff, � � ep PT* fij

3 lWITTtLl Eg¥fil61 soc a {tffl iK1Jitst, ff Egjti!,f�. mr�firw-�sti'sJ, m �J,x1tf;;}'.1ITTLli}J�f;;}'.iITTLl

HlE!& E§.lli, t&1lt�1!�1tffl ri}J� E§.1fu 61 soc f�jf o 

coo59J i}J 1i§ soc 1� $ *ffl � stit, � stit �wct �1�iw:11JlLl l½�JJit * ill1f f� ** it$ � 1m Q,& 

r& � ;ff JJ,£ 61 rt!_;_ ' it $1': 0 5:\'.Jm .rt ( 1) ' A "P : t O � 1Yl� _;_ M frt at rs:i ; t 1 A iYW _;_ � * at rs:i ; QO A

�imi;.� ;QtO ;911JlLl�*J]fr§SJ�Ll��; Il AftJJ)(�51X-¥ ;i AftJJ)(��ifito
t, 

[0060] SOC= (Qto 
- f 17idt) I Q

0

to 

( 1) 
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[0061 J JZ s-Htit• faHf, 1BiE HtE1� )(ffiJH6" 1Jtl-PP E§. 1JrE iffi.U ;ftlJ N � r§'J �� � ¥tfR5ti-j� tt 
11□' 1tz� soc mBI.J11f11JflN�iHL [El Dt**tJExt E§.111Uffi.�£ffl&�*1� � 0 

[0062J � TWWI 1)-filT, **�JE soc 1t•s"JJJ1!0 tE E§.i)J$ffli}Jli'I, ffl :ff£% Et!BsJ!it• E§. 
11fiJJJ1zinl1fi1)B{j SOCOo [El� E§.itlrrtJl't'=tEf��\5t5EBI.J�1�Jl:fffl'4tE§.1li� soc H1E�W.11Jl 1w BI.J�'f'+ 
**' li52i!li&, E§.¥fil�1t�IEl�Jl!50[/ij�;j\, irJl:PT ffl 0A (2) J[ttit•zifu,u* E§.�61.JtJJ�B 
lli SOCO,A"P Uk A:ffJi!!E§.lli, a, b A1tit*�' a AE§.ifilftJ�E§.S'JBI.J:ff]I!fGE§.lli, b AEt!itEft 
:5t JJJ(3'c E§.J§ B"J :ff N! E§.lli o 
[0063] SOC

0
=(Uk-b)/(a-b) (2) 

[0064] tEE§.i)J$ffli)JJ§' ffl 1Zstt9'jH!it.E§.1tM"J'U*�*' CB A E§.11E�:ti5EB"J E§.1Jft iB 
At�0'itJJtFfiPJT Jl�s{]z;:; ;-PP0A (3) Pfi?F: 

! 1 

[0066] A"P QR
= f Ki

R
dt 

(3) 

(4) 

coo67J Ji K=K1*K2 A�1Jit1Ht*�,K1 A1!!rt1Ht*�,K2 �w���1m�:ti11£�1;1t iB 
tE�m�NTillfi��M�ili���oo����������itE�m�mT��M� 
ili�Ffi£ Q z.bl'.:, ep K2

=QBQ, K2 �rnPT�im:diJ\�*Z�o 
[0068] Kl �im:d1i;' ffl i� A ( 5) e11xt1ml.ffl'.ill1TfH�RI.J 0 fi'.:Wfl5ERI.J' � c:p' f1FiiEim'r.&ffl rn * 

?F, '&:5Et!li)J[ffi T zt?F" 
[0069] K

1
= l +0. 008 ('l'

B-'J') (5) 

[0070] K2 11[ i't�11Jfl 5E:-PPT, EB 1*�t� (peukert) 0A�P, E§.tfilJJt E§. B"J'U*�ji � E§.¥mt1l BI.J 
JJJ: E§. E§. 1JrE BI.J **-PP A C 6) Jifi?F o 
[0071] SOC=K Xi i-n (6) 
[oonJ ,R '�.F:*}]���1tf:t§ IA], K ;fP n �t§IA]i't''.J, IElllt�A (7), NdffiPT�ffl !Ltll soc, i **ili 
K2o �fflfr 1. 15 � 1. 42 Z.i'sJ, 1,�7Jt-'fiEiRl1JlJJJ:��01t�A, �/fil���/J\o 
[0073] K2

=CB/C= (i/iB) Ji-! (7) 
[0074J ��ff li!!E§.EE�JZstri�i:\-Z��Ufi'.: c 8), i,�7J;;ic:p iw�1m�;R1.J��� :ffli!i E§.lli Ck,

��E§.�i&�&Tu�ffl�0APT*fflE§.�ffl��*E§.£u 
(l1 '\ t [0075] SOC= SOC0 - f (i/iB )l~n K2idt J; CB (8) 

[0076] � moo 4, ffl?FA*1t 11,Ej ��17Llffll. Ffi¥mft FfiflA&ft Ffi ��B"J?F�l!I' **tJEXtffll. 
E§.tilift E§.*ffl mft E§.JJr:t, ep t]f[ft E§., -rELt'itft Et!;fri-r!illift E§. 0 oo "P m?F JEW Et!rmft E§.:ctfi 
"P E§.lli, E§./JiE��1t��o 

[ oo n J E§. i)J §Hf$� w E§. z:)J E§. Jtli $ c:p D"1 'fFf E§. 1m _L 11: tE �i tt :£f :it c:p , � JJo r. ffl_! � � E§.1fil * 
:!1r i'tM��tt, ft Et!:dfi�3tLt�Jt1":1:i:kf�, �1xs�W E§.ifil, F:l'.:fl1 fE�@PXJZ�:>Ji&, Yr 
��WE§.¥fu�illfiF��ftEt!��,��£��ftE§.E§.EE���ftE§.E§.ffio 
[oo78J ft E§.m� 103 Jl��d> � 1rltft E§.:rJ:i't, :5J'YJiJ A-flf[ft E§.tlA, t�0'itft E§.flAlPt�lli 
ft�•tlA ;vt.H�ftU:H: 107 /tJEf�ftHi�n\Afft�:tl� 103 i't''.Jft�flAo t��ffll.�imtll 10a 
B1��:i2ttft§@:t�AXtffll. �rilif:Jl 108 ill1Tft � ; 
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[0019J tv1JE �tJtt;;Jr:l2JJJ\ �t'it5'cJEfiJ-5EB{J �EL �it!Af-rR:i£fE �" �fi �-=f �ftl:!A1f 

tt� s{Jfm; tt, 11P*H�ill1f·ER=J!JE �, �xt�1mr1:ttJJ!t1�, m � i9:it T tv1ft �uf¥, ��jf, 

"F *ffl s{J1ftJ21:if �, tEft �H�§pfl-f&, tffi �1m �£E 1}rtjf� Et!tt Et� 30% at, vtJ:�tUH 107 

rPJ:ft�ffi:1::k: 103 WmiJifft4-,ft�ffi:1::k: 103 illAtW:ft�MS:ta 

�MJ ffiffl1E�ffi5:t"P��A�ffi5E�ffi�fi�Millfi1E�,Mffi��ft�J!m��, 

�im �lli>f:kJ!--1-ft, � �j "t' *ffl s"J1ftJZ17J �, ttft Et!ctfi "t', :=1§ soc Ar 30% {§.:,fdtiiJ 80% 

at,��;J;iJfl: 107 rPJft�tl* 103 �;J;iJeflt4-,ftEt!tl* 103 {�NtEt!:!ilrEft�tlS:to 

[0031 J UHtft �11:i:l "t' �t'it b�ti:1J\, ft �J!!tti, =i ft� �t'itT P�iiJ;i;,m5E rnat, 1� itft 

�, �Pff\"P3iU§ s"J1ftJ211f�, :=1§ soc A:r 80% at, ��fM� 107 rPJft �ti* 103 �tiJfrr4-, ft 

Fh,m* 103 illAt!:!lliJEFhtiS:t, :'3FflilrETP�iiJ lOmA �T,1i�tiJH 107 rPJJEFhti* 103 � 

tiJ®4-,ft�tl* 1031�1-tft�o 

��J tE��•�w��z��-� tt�m�R:**�at�,*m�--1:n��*-1�� 

flXt,m! � im�Jl B"J .ft� 0 fB. ��. f;t,m! � imz i'sJ � -i'.t!J!=t � 5:Jlj 1# 5:Jlj A B"J ITT f�' b� -tip :=1§ � rt!:! 

ffift�MS:t���,�"P-�-#fi�MB��rrlff��T,��£�H�Trlff�oo 

tl:1::k:, 1£3. �* 1:z �)j � � 1lfu ct lli� iHl:1::k: �*ffl J}] $ � rnn §E B17J S:t, tt ·[g ¥Tit ft � tlS:t T, ft 

��ffl**'�oo•*��mn�$�;,�mw�oo•*���1Jttft�ffi��•#w 

�ims"J-rmW o 

[0083] 1J f �,�-1Jitl* IP1 J@l, ft �tl* 103 :liEA1f ctJ-1.-tHilrEft �tlS:t, ctJ-1.-tHilrEft � 

MS:tR:t�:=1§�1ffi,ljflj�-��� JL�•1tWFh1m!/trctlli��SJ, ft Fhtl* 103 �-5EB"l'rii 

5Eij\ �t'itxt'el �im�Jl 108 ft�' -5E B"J-t!i5E1J\ �¥TitB1A11\!5uff:l:1J:/JJtl*B"Jn §E � mt�� 

@a �iE�ttS:tT,B��rctlli��T�-#W��,�ft�������OOtt*fflK 

�,B�T�1Jctft�ffi�•#fi�����W;��-#fi��fil����5E��ffiill 

1f ft�, • 1*w �imz rs:1 s{J-iJcti §Ei� fiJ-5E rift, fJ\ 00�1* -1t�:fr T w �1m sMi §Ea 

[oo84J �-tip ffil 6, M� 3/;J * 1:z �JJ � tr't!iflfu ctff :l:1JIHl:1:x s"J �ft!& @::Ell[ ffil, 00 "P ui 3/;J tt �� -

fti/il�gr_ffff TL431,ffi--tfffR::r;!J$-t:1zff S8550,ffi-=t:&ff D11.;1:zft=tfff,ffi-�rll 

R3 R:J}J$ �rn, ±'Effl *¥11:tE�§Eo -.§. �¥filuftat, TL431 �Jfjm_, S8550 i't''11:z�t PN t6 EB 

Tli�>tiE)-1.ffitTJT, MltlP:r;!Jt§ �1;11. f!TT�§fflt§ �fm � §E, J[ittE�im �JJs.tmiiJ:l:>Jfr ,8, jm_jj: 

1:z1t=tiff s{]�JZJU WT Fhims{]:l:1Joo�� a jm_cti)iiJ11ffi-Fh rn R1, ffi n Fhrn Rs :fPffi--t Fh rn 

R 7 R"J Pll ffi % i9: :i: :l:1] :/JJ B o 

[0085] W�fm¾l�-JG 104 EB N �•1t¾l�ti*tJ lnx;,-tip*&�•1:-t¾l�ti*1'i�*m-

��ff,)lf�ti*, �'ij'.#J�]O �ft!&O"J1{�}jt, tQ#�Ujri] �Jf*ff□1-¥J:'tia 

[0086] 1J T i,�_lJifr:iJ ;;11[, � Yt!.00 7, ?fr �11 *��1lfufi �iiliftJJ)( � ffl1]U3E "Pfi �fili¾l 

t£ .$. JG 61@: lll[ffi 00' �1J> 1f -� .$.1t llilJ£tl:1:x 200 {,1,j'5 �ff* ff•tl:1:x 201, fi � fili¾lt£ .$. 7G 

104 :tiE1'1t15$ftl&JzttfH* 112, $ft!&JztJlH* 112 !5fi�ifuJ'Jl 108, �lli*fftl* 201 ;fP�� 

tiJH 107 Ji*, vt!lf�tiJH 107 /:ZJEt�tHi ��$ fttjz\AfH* 112 nttf-ftt S,jm_, &-at�iJ � 

J.:t.3iH+t�* 201 }JJl� ,t-• 1*w rg 1m s1 rt!J.:t. 0 

[0087] �_t)5)TJ&1X1J *bt � B{Jti:1!�JJt1lfUW B' #::f ffl � r�1t!J*1:z �' fLtE*bt � s{Jfili 

�$ ;f P@: JJW z 17'1 J5JT1t R"J H:1PJ f� 2Y:, � [Al lf:t�;f P 2iill�, :l:1]@1'1� tt* 1:z � R"Jfit/1 m l3fil z 17'1 o 
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CN202058834U Automobile emergency start power supply suitable for low temperature environment 
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inventors: UNGTAO SHEN 
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Automobile emergency start power supply suitable for low temperature environment 

Abstract 

An embodiment of the utility mode! discloses an automobile emergency start power supply suitable for a low temperature 

environment The start power supply comprises a charging control circuit which is used for charging a storage battery of an 

automobile with low current before the automobile starts for emergency; releasing heat in a charging process to increase the 

temperature of the start power supply and recover battery capacity; connecting a built-in battery of the start power supply with 

the storage battery of the automobile to control the built-in battery of the start power supply to charge the storage battery of the 

automobile with low current before the automobile starts for emergency; and controlling the built-in battery of the start power 

supply to stop charging the storage battery of the automobile with small current when the temperature of the built-in battery of 

the start power supply reaches a preset temperature threshold. The automobile emergency start power supply suitable for the 

low temperature environment is capable of realizing emergency start of the automobile through small-capacity batteries and 

simultaneously solving the start problem of the automobile in the low temperature environment. The energy of the built-in battery 

of the start power supply is fully utilized. 
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