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Electronic AcknowledgementReceipt

International Application Number: Be

RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING

Title of Invention: THE SAME

First Named Inventor/Applicant Name:

Application Type: U.S. National Stage under 35 USC 371

 
 

Paymentinformation:

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

145598

Request for Corrected Filing Receipt SubmissionDeclarations.pdf 77024727648e0d4d8d2tfSe5a791 Qboddacc}
93437

Information:
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702377

Powerof Attorney POA.pdf eleef70c3f9 Idad8afaBe84ac57 125d616f2
633e

Information:

: . . 589077
Assignee showing of ownership per 37

CFR 3.73 373Statement.pdf 433065462681 72b257 1 SdSe17e79d 98a
T70f2

Information:

684731

Oath or Declaration filed Declaration.pdf 0bS4699Sbdfdab 1 ff38a6806e5 7eef8b79dG}
7edd

2265428
SubstituteStatementDonChulC

Oath or Declaration filed hoi.pdf 674 14675c6c6F3105977383b0656c379d
S3f5

. 2286700SubstituteStatementSoonYoun

Oath or Declarationfiled gHYUN.pdf O8da2 laed68b62d7109ea50eSfeal4 1 3a30d
c6e7

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

 
New Applications Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown onthis AcknowledgementReceiptwill establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE TINITED STATES DEPARTMENT OF COMMERCE
United States Patent and 'lrademarkOffice
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov

U.S, APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO.

 
14/901,426 Seok BAE DANA-0049

34610

KED & ASSOCIATES, LLP PCT/KR2014/005258
P.O. Box 8638

Reston, VA 20195 06/16/2014 06/27/2013

CONFIRMATIONNO.5436

371 ACCEPTANCE LETTER

00

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTEDthe aboveidentified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Numberassigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
“FILING DATE or 371(c) DATE” IS THE DATE ON WHICHTHELASTOF THE35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVEDIN THE OFFICE.THIS DATE IS SHOWN BELOW.Thefiling date of
the aboveidentified application is the internationalfiling date of the international application (Article 11(3) and 35
U.S.C. 363)

12/28/2015

DATE OF RECEIPT OF 35 U.S.C.

371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

* Copy of the International Application filed on 12/28/2015
* Copyof the International Search Reportfiled on 12/28/2015
* Preliminary Amendmentsfiled on 12/28/2015
« Information Disclosure Statementsfiled on 12/28/2015
* Inventor's Oath or Declarationfiled on 12/28/2015

« Request for Immediate Examination filed on 12/28/2015
«U.S. Basic National Feesfiled on 12/28/2015

« Priority Documentsfiled on 12/28/2015
« Application Data Sheet (37 CFR 1.76)filed on 12/28/2015

Applicantis notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However,if a deficiency relates to the inventor's
oath or declaration, the applicant mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.495(c).

* Properly executed inventor's oath or declaration for the following inventor(s) has not been submitted: Seok
BAE,Donchul CHOI, and Soon Young Hyun

page 1 of 2

FORM PCT/DO/EO/908 (371 Acceptance Notice)
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the addressgiven in the heading and include the U.S. application no. shown above (37 CFR 1.5)

JAMILAH Z HARRIS
 

Telephone: (703) 756-1124

page 2 of 2

FORM PCT/DO/EO/908 (371 Acceptance Notice)

Ex.1002

APPLEINC./ Page 405 of 825



Ex.1002 
APPLE INC. / Page 406 of 825

UNITED StaTreS PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
APPLICATION FILINGor GRP AR’

NUMBER 371 (¢) DATE UNI FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS§IND CLAIMS

 
 

14/901,426 12/28/2015 1620 DANA-0049 CONFIRMATION NO.‘5436
34610 FILING RECEIPT

PO.BOx888 OT00.0,4,04.0000
Reston, VA 20195

Date Mailed: 02/25/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Pleaseverify the accuracy of the data presented onthis receipt. If an error is noted onthis Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy ofthis Filing Receipt with the
changesnotedthereon.If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Seok BAE, Seoul, KOREA, REPUBLIC OF;
Donchul CHOI, Seoul, KOREA, REPUBLIC OF;

Soon Young Hyun, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

LG INNOTEK CO., LTD., Seoul, KOREA, REPUBLIC OF;

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/KR2014/005258 06/16/2014

Foreign Applications (You maybeeligible to benefit from the Patent Prosecution Highway program atthe
USPTO.Please see hittp://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2013-0074620 06/27/2013

Permission to Access Application via Priority Document Exchange: No

Permission to Access Search Results: No

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

If Required, Foreign Filing License Granted: 02/23/2016

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 14/901 ,426

page 1 of 3
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Projected Publication Date: 06/02/2016

Non-Publication Request: No

Early Publication Request: No
Title

RECEIVING ANTENNA AND WIRELESS POWERRECEIVING DEVICE INCLUDING THE SAME

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

page 2 of 3

Ex.1002

APPLEINC./ Page 407 of 825



Ex.1002 
APPLE INC. / Page 408 of 825

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

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

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

The grantof a license does not in any waylessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Departmentof
Treasury (81 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

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

 

SelectUSA

The United States represents the largest, most dynamic marketplacein the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products,deliver services, and grow your business, visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/901,426

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2 SMALL ENTITY OR SMALL ENTITYi]

BASIC FEE

SEARCH FEE
(37 CER 1.16(K), (i), or (m)) N/A N/A N/A
EXAMINATION FEE
(37 CFR 1.16(9), (p), or (q)} N/A N/A
TOTAL CLAIMS
(37 CFR 1.16(i))
INDEPENDENT CLAIMS
(37 CFR 1.16(h))

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT GLAIM PRESENT(37 CFR 1.16(j))

* |f the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)AMENDMENT PAID FOR

fo|
Independent Minus(37 CFR 1.16(h))

Application Size Fee (37 GFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

TOTAL TOTAL
ADD'L FEE ADD'L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)AMENDMENT PAID FOR

Total * Minus *
(37 CFR 1.16(i))
Independent Minus

(37 CFR 1,16(h))
Application Size Fee (37 CFR 1.16(s})

AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For" IN THIS SPACEis less than 20, enter "20".

*™* Ifthe "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest NumberPreviously Paid For" (Total or Independent)is the highest found in the appropriate box in column 1.
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MULTIPLE DEPENDENT CILAIM Application Number Filing Date
FEE CALCULATION SHEET

14901426
Substitute for Form P1O-1360 a

(For usc with Form PTO/SB/06) Applicaat(s) SOK BAE

ss

—AMENDMENT AMENDMENT

aNS

o
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arn

NPofa
ie]

Ps
a
Ps
ps
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TRANSMITTAL LETTER TO THE UNITED STATES

DESIGNED/ELECTED OFFICE (DO/EO/US) DANA-0049
CONCERNING A FILING UNDER35U.S.C. §371 U.S. APPLICATION NO. (If known, see 37 CFR 1.5)

INTERNATIONAL APPLICATION NO,|INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED

TITLE OF INVENTION

RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING THE

SAME

FIRST NAMED INVENTOR

Seok BAE; Donchul CHOI; and Soon Young HYUN

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US)the following items and other information.

1.=This is an express request to begin national examination procedures (35 U.S.C.§ 371(f)). NOTE: The express request under35
U.S.C. §371(f) will not be effective unless the requirements under 35 U.S.C. §371(c)(1), (2), and (4) for paymentof the basic
national fee, copy of the International Application and Englishtranslation thereof (if required), and the oath or declarationof the
inventor(s) have beenreceived.

A copyof the International Application (35 U.S.C. §371(c)(2)) is attached hereto (not required if the International Application was
previously communicated by the International Bureau or wasfiled in the United States Receiving Office (RO/US)).

An English language translation of the International Application as filed (5 U.S.C.§371(c)(2))

) is attached hereto.

C1 _sihas been previously submitted under 35 U.S.C. §154(d)(4).
Anoathor declarationof the inventor(s) (35 U.S.C. §371(c)(4)).

0 )sisattached.

0 waspreviously filed in the international phase under PCT Rule 4.17(iv).

Items 5 to 8 below concern amendments madein the international phase.
PCTArticle 19 and 34 amendments

Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) (35
U.S.C. §371()G3)).

English translation of the PCT Article 19 amendmentis attached (35 U.S.C. §371(c)(3)).

Englishtranslation of annexes (Article 19 and/or 34 amendiments only) of the International Preliminary Examination Report is
attached (35 U.S.C.§371(c)(5)).

Cancellation of amendments madc in the international phase

(1) ‘Donot enter the amendment madeinthe international phase under PCT Article 19.

C1 Donot enter the amendment madeinthe international phase under PCT Article 34.
 NOTE:A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear

instruction from applicant not to enter the amendment(s).

The following Items 9 to 17 concern document(s) or information included:

9. An Information Disclosure Statement under 37 C.F.R. §1.97 and §1.98.

10. A Preliminary Amendment.

ll. An Application Data Sheet under 37 CFR §1.76.

12. A substitute Specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).

13, A Powerof Attorney and/or change of address letter.

14. A computer-readable form of the sequence listing in accordance with PCT Rule |3ter.2 and 37 CFR §§1.821-1.825.

15, Assignment Papers (cover sheet and document(s)). Name of Assignee: LG Innotek Co., Ltd.

16. 37 CFR §3.73(c) Statement (when there is an Assignee).
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U.S. APPLICATION (If known, sec 37 CFR 1.5) INTERNATIONAL APPLICATION ATTORNEY'S DOCKET NO.

PCT/KR2014/005258 DANA-0049
17, Other items or information:

PCT Request Form 101
International Search Report

The following fees have been submitted:

18. XJ Basic national fee (37 CFR $1.492(8)) ieccccccccscsessctsescssstssetsssssetsenecsnees $280.00 $280.00
19. KJ Examination fee (37 CFR §1.492(c)) $720.00

If the written opinion prepared by IDS/USor the international preliminary cxamination report
prepared by IPEA/USindicates all claims satisfy provision of PCT Article 33(1)-(4) .. $0
All other Situations... ccc cece cccecetetceceeeeeeee cite neeeeerceeeneneiteenenceneenenaianentnae $720.00

20. BJ Search fee (37 CFR §1.492(b)) $480.00

 

 

If the written opinion of the ISA/USorthe International preliminary examination report prepared by
IPEA/USindicates all claims satisfy provision of PCT Article 33(1)-(4) oo. $0
Searchfee (37 CFR §1.445(a)(2)) has beenpaid onthe international application to the USPTO as an
International Searching Authority 0.0.0.0. cccccccccsecccssesecserseesensccseseiecsssesceasenesseeee $120.00
International Search Report prepared by an ISA other than the US and providedto the Office
or previously communicated to the US by the [B oo...cece cee e cette cteetereeaes $480.00
All other situations... ccc cccceccececce cee cesececescescescecseaeeceuseeccesseseuseusssescuteseseass $600.00

TOTALOF18, 19, and 20 =|$1,480.00
Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequencelisting
in compliance with 37 CFR §1.821(c) or (e) or computer program listing in an electronic medium) (37
CER §1.492(j)).

The fee for each additional 50 sheets of paper or fraction thereof...a

ae(round up to a whole number)wef piOTap+}
iof $140.00 foraany of the searchfee, examinationfee, or the oath or declaration $140.00
later than 30 monthsafter the date of commencementof the national stage (37 CFR §1.492(h)).

NUMBERFILED NUMBER EXTRA RATE

a aCT
Independent Claims|373=|x8420.00 $0.00|

MULTIPLE DEPENDENT CLAIM(S) (if applicable) $0.00|
Processing fcc of $130.00 for furnishing the English language translation latcr than 30 months
fromthe earliest priority date (37 CFR §1.492(f)

TOTAL OF ABOVE CALCULATIONS=|$1,620.00

C1|Applicant asserts small entity status. See 37 CFR §1.27. The fees indicated above are reduced by1/2.
Applicant asserts micro entity status. See 37 CFR §1.29. The fees indicated above are reduced by 3/4.
Applicant must attach form PTO/SB/15A or B or equivalent.

$1,620.00|
$1,620.00 [|

 

 

 

Fee for recording the enclosed assignment (37 CFR §1.21¢h)). The assignment must be accompanied by an
appropriate cover sheet (37 CFR §3.28, §3.31) $40.00 per property. +

TOTAL FEES ENCLOSED =|$1,620.00
Amountto be
refunded:

Amount to be
charged:
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U.S. APPLICATION (If known, sec 37 CFR 1.5) INTERNATIONAL APPLICATION ATTORNEY'S DOCKET NO.

PCT/KR2014/005258 DANA-0049
A check in the amountof $ to cover the abovefees is enclosed.

Please charge my Deposit Account No. in the amount of $ to cover the abovefecs.

The Director is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No. 16-0607.

CO any required fee.

KX) any requircd fee except for excess claims fees required under 37 CFR §1.492¢d) and (c) and multiple dependentclaim
fee required under 37 CFR $1.492¢f).

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card
information should not be included on this form. Provide credit card information and authorization on PTO-2038. The

PTO-2038 should only be mailed or faxed to the USPTO. However, when paying the basic national fee, the PTO-2038
may NOTbefaxed to the USPTO.

ADVISORY:If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is mot recommended and by doing so your credit card information maybe displayed via PAIR. To protect your
information, it is recommended paying fees online by using the electronic payment method.

NOTE:Where an appropriate time limit under 37 CFR §1.495 has not been met, a petition to revive (7 CFR §1.137(a) or (b) must be
filed and granted to restore the application to pendingstatus.

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

(1 This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also contains, or
contained at any time, a claim to a claimed inventionthat has an effective filing date on or after March 16, 2013.

NOTE1: Byproviding this statement under 37 CFR §1.55 or §1.78, this application, with a filing date on or after March 16, 2013, will
be examined underthe first inventorto file provisions of the AIA.

NOTE2: A U.S.national stage application may not claimpriority to the international application of which it is the national phase. The
filing date of a U.S. national stage application is the international filing date. See 35 U.S.C. §363.

Correspondence Address

&X] The address associated with Customer Number: 346 1 0 OR CL Correspondenceaddress below

Name 

Address

Email

Signature /Daniel Y.J. Kim/ December28, 2015

 
Name . . Registration No.
(Print/Type) Daniel YJ. Kim (Attorney/Agent)
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Electronic Patent Application Fee Transmittal

RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING

Title of Invention: THE SAME

First NamedInventor/Applicant Name: Seok BAE

Daniel Y.J. Kim/Deborah Kimberlin

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

National Stage Fee 280 280 

Natl Stage Search Fee - Report provided 1 480 480

Miscellaneous-Filing:

Oath/Decl > 30 Mos From 371 commencement 1617
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Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Miscellaneous:

 
Total in USD ($) 1620
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Electronic AcknowledgementReceipt

a

RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING

Title of Invention: THE SAME

First Named Inventor/Applicant Name: Seok BAE

Customer Number: 34610po
eC

ee

Application Type: U.S. National Stage under 35 USC 371

 
 

Paymentinformation:

[Beposkaccue——SSSSCSCSCSC*dSCS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows: 
Ex.1002

APPLEINC./ Page 416 of 825



Ex.1002 
APPLE INC. / Page 417 of 825

 

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part /.zip| (if appl.)

Authorization for Extension of Timeall

replies
 

Authorization.pdf ffaabe6f38fe4 1ealSfd 9990521 749566820)
lad

Information:

1793542

Application Data Sheet A997 Sab06 1621 1320e8nfae2eh9086 2fAfal

Information: 

173207

PreliminaryAmendment.pdf 09¢.539920708319¢3 3185ce6291c105 1e70a7|
 

Multipart Description/PDFfiles in .zip description 
 
  

DocumentDescription 
 
 Preliminary Amendment 
 
  
 
 

 
 

Specification

Claims

Applicant Arguments/Remarks Made in an Amendment

 
 

Warnings: 

Information:

369121

4 Specification.pdf yes 222504039671 909eb23fe6c71d081bcc99d Of
4fd 

Multipart Description/PDFfiles in .zip description

 

 

 
 

DocumentDescription Start End

Specification 1 17

Claims 18 21
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Abstract

Warnings: 

Information:
 

256486
Drawings-only black and white line

drawings Drawings.pdf 32¢279bf78e823 98058d93a31f4c5833a3 5a}
4bc2
 

Warnings: 

Information:

1380906

1d549b65c 1a8f02fc998ec6F271 8976093}
bSbb

Warnings:

130687

Specification - Not in English Publication.pdf

Documents submitted with 371

Applications Request101.pdf 0147607619485 7a7 1b3479ta051 fd0a378)

151211

Transmittal Letter
3947042fc64a7a63fc06bc f03f603c 1S 1 7c

f0c

Information:

172676
Information Disclosure Statement (IDS)

Form (SB08) 1449.pdf €25584ee4e029c5eeaa89a77858d8 1bc855
62899

Information:
 

This is not an USPTO supplied IDSfillable form

2556080
Other Reference-Patent/App/Search

documents PCTSR. pdf ece220fb14f795067b67bbddb7adfa1035fq
fade

Information:

8412042

Foreign Reference JP2007503715A.pdf 99f56ed37 1 d6f04dbdd4a44b2163ce4e12al

6678838

Foreign Reference JP2008288370A.pdf 39c091b2e9all S6dbe2101b95309bb4ea03|
73972
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Information:

1757533

Foreign Reference W02011031473A2.pdf 4273a105388349006866U95a1e6U36!1a6!
9d923

Information:

15005168

Foreign Reference KR20100111409A. pdf 37003 96ebca3ae251795da6a4dBfe4e154|
9a322

15171515

Foreign Reference KR20110124695A. pdf bS42bcSc4200674201 110092256c8faco4g
6b56

16101970

Foreign Reference KR201 20057636. pdf 6ce129e5c072e205c783576772e60a73e28|
ad4b2

i .

369919

Transmittal of New Application DANAO0049Transmittal.pdf 3¢122c1 3f0ecca881e843 9472686b1764e6O]
6ela

 
Information:

Fee Worksheet (SB06) fee-info.pdf 220f998c26466a0b1ec125580066045348al
6Sf9F

TotalFiles Size (in bytes) 70615683
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfor a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Docket No.: DANA-0049 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Customer No.: 34610

Seok BAE; Donchul CHOIJ; and Soon Young HYUN

Serial No.: National Stage Application of International
Application No. PCT/KR2014/005258

International Filing Date: June 16, 2014
US. National Stage Viling Date: December28, 2015

For: RECEIVING ANTENNA AND WIRELESS POWER RECEIVING

DEVICE INCLUDING THE SAME

AUTHORIZATION TO TREAT A REPLY AS INCORPORATING

AN EXTENSION OF TIME UNDER37 C.F.R. §1.136(a)(3)

U.S. Patent and Trademark Office

Customer Service Window, Box PCT

Randolph Building
401 Dulany Street
Alexandria, VA 22314

Sit:

The U.S. Patent and Trademark Office is hereby authorized to treat any concurrent

or future reply that requires a petition for an extension of time under this paragraph for tts

timely submission, as incorporating a petition for extension of time for the appropriate

length of time under 37 C.F.R. §1.136(a)3). The U.S. Patent and Trademark Office is

hereby authorized to charge all required extension of tume fees to our Deposit Account No.

16-0607, if such fees are not otherwise provided for im such reply.

Respectfully submitted,
KED & ASSOCIATES, LLP

/Danicl YJ. Kim/

Daniel Y.J. Kim
Registration No. 36,186

Correspondence Address:
P.O. Box 8638

Reston, VA 20195
703 766-3777 DYK/dak

Date: December 28, 2015
PleasedirectallcorrespondencetoCustomerNumber34610

Q:\Documents\ 2414-049\563328
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

icati

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention|RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING THE SAME   
The application data sheetis part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arrangedin a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document maybe printed and included in a paperfiled application. 

Secrecy Order 37 CFR5.2:

Oo Portionsorall of the application associated with this Application Data Sheet mayfall under a Secrecy Order pursuantto
37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may notbefiled electronically.)

 

 

Inventor Information:

 

Middle Name Family Name

  
 

Mailing Addressof Inventor:

Address 1 i Seoul Square, 416, Hangang-daero, Jung-gu
Address 2 |
city[Be—_*Y SstateProvince

Postal Code Countryi

Inventor b
Legal Name

PeeGeenaTineamonTaTbeSS 5
Residence Information (Select One) US Residency @) Non US Residency Active US Military Service

City[BeeYCountry of Residence!

 

 

 

 

 
 
 

Mailing Addressof Inventor:

Address 1 Seoul Square, 416, Hangang-daero, Jung-gu

Address 2

roiy[Pe —————S—S Saterovince | |
  
 

Postal Code|[100-714 Country i
Inventor

Legal Name

  
EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|DANA-0049
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|RECEIVING ANTENNA AND WIRELESS POWERRECEIVING DEVICE INCLUDING THE SAME

retSeenneneaneaesTaTLE[Bevvors+da
Residence Information (Select One) US Residency (@) Non US Residency Active US Military Service

 

 

 

 

  
 

 
Postal Code i | KR  
All Inventors Must Be Listed - Additional Inventer Information blocks may be
generated within this form by selecting the Add button. 

Correspondence Information:

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

 

 

[_] An Addressis being provided for the correspondence Information of this application.

Email Address | ed-docket@ked-iplaw.com Add Email Remove Email

Application Information:

[Subjectmater[pay
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Application Number 

Title of Invention|RECEIVING ANTENNA AND WIRELESS POWERRECEIVING DEVICE INCLUDING THE SAME 
Publication Information:

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

 

Request Not to Publish. | hereby requestthat the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not andwill not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen monthsafterfiling.
 
Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a powerof attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Numberwill be used for the Representative Information during processing.
 

Please Select One: @ Customer Number US Patent Practitioner ©) Limited Recognition (37 CFR 11.9) Customer Number |4610

Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
Whenreferring to the current application, please leave the “Application Number”field blank.
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Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim forpriority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. Whenpriority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)! the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program,applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority applicationis filed, within the time period specified in 37 CFR 1.55{g){1).
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Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.
NOTE:By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined underthefirst inventorto file provisions of the AIA.
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Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

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

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

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

A. Applicant DOES NOT authorize the USPTOto permit a participating foreign IP office access to the instant
|] application-as-filed. If this box is checked, the USPTOwill not be providing a participating foreign IP office with

any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTOto transmit to the EPO any search results from the instant patent
[_] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant

application.

NOTE: Oncethe application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Applicant Information:
 

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

Applicant 4

If the applicantis the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
Theinformation to be provided in this section is the name and addressof the legal representative whois the applicant under 37 CFR
1.43; or the name and addressof the assignee, person to whom the inventoris under an obligation to assign the invention, or person
who otherwise showssufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventoris obligated to assign, or person who otherwise showssufficient
proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

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

Person to whemthe inventoris obligated to assign. Person who showssufficient proprietary interest

 

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

Nameof the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. x

Organization Name : G INNOTEKCO., LTD.
Mailing Address Information For Applicant:

 

 

 

Address 1 Seoul Square, 416, Hangang-daero, Jung-gu

Address 2  

 

100-714

Phone Number    

  
Email Address

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

AssigneeInformation including Non-Applicant Assignee Information:
 

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

EFS Web 2.2.12

Ex.1002

APPLEINC./ Page 427 of 825



Ex.1002 
APPLE INC. / Page 428 of 825

PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|DANA-0049 

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention|RECEIVING ANTENNA AND WIRELESS POWERRECEIVING DEVICE INCLUDING THE SAME

Assignee (1 

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

Remove  

 

Prefix Given Name Middle Name   
Mailing Address Information For Assignee including Non-Applicant Assignee:

pares?
|esoe

Phone Number Fax Number   
Email Address

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

 
 

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

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

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

Signature {Daniel Y.J. Kim/ Date (YYYY-MM-DD)} 2015-12-28

First Name|Daniel YJ. Last Name i Registration Number 6,186

 

 

 

Additional Signature may be generated within this form by selecting the Add button.   
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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 ofthis 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 abandonmentof
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 onthis form will be treated confidentially to the extent allowed under the Freedom ofInformation 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 Departmentof Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

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

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

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

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

Arecord from this system of records maybedisclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSAas part ofthat agency's responsibility to recommend improvementsin records managementpractices 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
recordsfor this purpose, and any other relevant(i.e.,GSA or Commerce) directive. Such disclosure shall not be used te make determinations about
individuals.

Arecord from this system of records may bedisclosed, 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 wasfiled in an application which became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open te public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware ofa violation or potential viclation of law or regulation. 
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Docket No.: DANA-0049 PATEN'L

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Confirmation No.: To Be Assigned

Seok BAE; Donchul CHOI; and Soon Young HYUN Group Art Unit ‘To Be Assigned

Serial No.: National Stage Application of International Examiner: To Be Assigned
Application No. PCT/KR2014/005258

International Filing Date: June 16, 2014 Customer No.: 34610
US. National Stage Filing Date: December28, 2015

Por: RECEIVING ANTENNA AND WIRELESS POWER RECEIVING

DEVICE INCLUDING THE SAME

PRELIMINARY AMENDMENT

US.Patent and Trademark Office

Customer Service Window, MAIL STOP AMENDMENT

Randolph Building
401 Dulany Street
Alexandria, VA 22314

Sit:

Prior to initial examination on the merits, please amend the above-identified

application as follows:

Amendmentsto the Specification are reflected imthis paper.

Amendments to the Claimsare reflected in the listing of clams.

Remarks/Arguments begin after the listing of the claims.
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National Stage Application of Docket No. DANA-0049
International Application No. PCT/KR2014/005258

AMENDMENTS TO THE SPECIFICATION

Please add the followingnewparagraph after the ude:

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] ‘This application 1s a U.S. National Stage Application under 35 U.S.C. §371 of

PCT Application No. PCT/KR2014/005258, filed June 16, 2014, which claims priority to

Korean Patent Application No. 10-20130074620, filed June 26, 2013, whose entite

disclosures are hereby incorporated by reference.
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International Application No. PCT/KR2014/005258

AMENDMENTS TO THE CLAIMS

This listing of claims will replace allprior versions, and listings, ofclaims in

the application:

Listing of Claims:

1. (Currently Amended) <Areceiving antenna of a wireless power recciving

device wirelessly charging electric power, the receiving antenna comprising:

a substrate;

a soft magnetic layer stacked on the substrate;

a receiving coil wound 1n parallel with a plane of the soft magnetic layer, and

formed inside of the soft magnetic layer; and

an tasulatine adhesive layer formed between the soft magnetic layer and the

receiving coil.

2. (Currently Amended) The receiving antenna of claim 1, f#ethercomprsine:

 
eothvherein_ the adhesive layer includes a first adhesive layer formed on the soft magnetic
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layer, an insulating layer formed on the first adhesive layer, and a second adhesive layer

formed on the msulating layer.

3. (Currently Amended) ‘lhe receiving antennaof claim 1, wherein the insulating

layer wehidesis a film including a polyethylene terephthalate (PF1’) material.

4, (Currently Amended) The receiving antenna of claim 1, wherein the soft

magnetic layer includes a-phitahty-ofstackedsheetsinelidine-a soft magnetic metal powder

and a polymerresin.

rc

3. (Original) The receiving antenna of claim 1, wherein the soft magnetic layer

includes a groove portion.

6. (Original) The receiving antenna of claim 5, wherethe recetving coil is

accommodated in the groove portion.

7. Original) ‘The receiving antenna of claim 1, further comprising a supportsimnat) s > Pp 8 PP

means stacked on the receiving coil.

8. (Original) The receiving antenna of claim 1, wherein the receiving coil is

embedded in one surface of the soft magnetic layer.
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9. (Currently Amended) A method of fabricatmg a receiving antenna, the

method comprising:

stacking a plurality of sheets including asoft magnetic metal powder and a

polymerresin;

forming an imstlating—adhesive layer on an upper plane of the plurality of

shects;

disposing a receiving coil on the #sulating adhesive layer; and

compressing the plurality of sheets, the t#sulattag adhesive layer, and the

receiving coil to form the receiving coil inside of the plurality of sheets.

10. (Currently Amended) The method of claim 9, wherein the soft magnetic

metal powderincludes an Fe-silicon-basedalloy.

11.-12. (Cancelled)

13. (Currently Amended) A wireless power recetving device wirelessly charging

electric power, comprising:

a substrate;

a soft magnetic layer stacked on the substrate;
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a recetving coil wound 1mparallel with a plane of the soft magnetlayer, and

formed imside of the soft magnetic layer;

an tetine-adhesive layer formed between the soft magnetic layer and the

receiving coll;

a circuit unit connected to the recetving coil, and configured to convert

electromagnetic energyinto electrical energy; and

a storage unit configured to store the clectrical energy.

14. (New) Thereceiving antenna of claim 4, wherein the soft magnetic layer

mcludes a plurality of stacked sheets including the soft magnetic metal powder and the

polymerresin.

15. (New) The recetving antenna of claim 14, wherein the soft magnetic metal

powderincludes an Fe-silicon-based alloy.

16. (New) Thereceiving antenna of claim 15, wherein the polymer resin includes

at least one of a rubber-based polymer resin, an epoxy-based polymer resin, and asilicon-

based polymerresin.
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17. (New) The method of clam 9, wherem the adhesive layer includes a first

adhesive layer formed on the plurality of sheets, an msulatimg layer formed on the first

adhesive layer, and a second adhestve layer formed on the msulatinglayer.

18. (New) ‘lhe method of claim 10, wherein the polymer resin includes at least

one of a rubber-based polymer resin, an epoxy-based polymer resin, and a silicon-based

polymerresin.

19. (New) The method of claim 9, further comprising fabricating the plurality of

sheets including the soft magnetic metal powder and the polymerresin,

each sheet is fabricated by performing film casting on ink including a solvent,

the soft magnetic metal powder and the polymerresin.

20. (New) The wireless power receiving device of clann 13, wherein the adhesive

layer includes a first adhesive layer formed on the soft magnets layer, an msulating layer

formed on the first adhesive layer, and a second adhesive layer formed on the insulating

layer.

21. (New) The wireless power receiving device of claim 13, whercin the soft

magnetic layer includes a soft magnetic metal powder and a polymerresin.
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22. (New) The wireless power receiving device of claim 21, wherein the soft

magnetic layer mcludes a plurality of stacked sheets mcluding the soft magnetic metal

powder and the polymerresin.
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REMARKS

Claims 1-10 and 13-22 are pending. By this Amendment, the specification has been

amended to include the pnor application information, claims 1-4, 9, 10, and 13 have been

amended, claims 11 and 12 have been canceled without prejudice or disclaimer, and new

claims 14-22 have been added. Prompt examimation and allowance in due course are

respectfully solicited.

CONCLUSION

Should the Examiner have any questions regarding the above-identified application,

the Examiner is invited to contact the undersigned attorney, Daniel Y.J. Kim, at the

telephone number listed below.

To the extent necessary, a petition for an extension of time under 37 C.F.R. §1.136 is

hereby made. Please charge any shortage in fees due in connection with the filing of this,

concutrent and future replies, mcluding extension of time fees, to Deposit Account 16-0607

and please credit any excess fees to such deposit account.

Respectfully submitted,
KED & ASSOCIATES, LLP

/Daniel YJ. Kim/

Correspondence Address: Danicl Y.J. Kim
P.O. Box 8638 Registration No. 36,186
Reston, VA 20195
703 766-3777 DYK/dak

Date: December28, 2015
Please direct all correspondence to Customer Number 34610
Q:\Documents\ 2414-049\563329
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[DESCRIPTION]

{Invention Title]

RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE INCLUDING

THE SAME

{Technical Field]

[0001] The present invention relates to wireless charging, and more particularly,

to a receiving antenna for wireless charging and a wireless power receiving device

including the same.

{Background Art]

[0002] According to the development of wireless communication technology,

interest in wireless power transceiving technology which provides electric power to

electronic devices wirelessly is increasing. The wireless power transceiving technology

may be diversely applied to a power supply for household electronic products and for

electric cars or subwaytrains, as well as battery charging of portable terminals.

[0003] General wireless power transceiving technology uses a principle of

magnetic induction or magnetic resonance. For example, when electrical energy is

applied to a transmission antenna of a wireless power transmission device, the

transmission antenna may convert the electrical energy into electromagnetic energy and

emit the electromagnetic energy to the surroundings. And a receiving antenna of a

wireless power receiving device may receive the electromagnetic energy emitted from

the transmission antenna and convertit to the electrical energy.

[0004] In that case, it is necessary to minimize an energy loss between the

wireless power transmission device and the wireless powerreceiving device to increase
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power transceiving efficiency. For this, the transmission antenna and the receiving

antenna may need to be mutually arranged within an effective distance. Further, a soft

magnetic material may be disposed around the transmission antenna and the receiving

antenna to focus the electromagnetic energy emitted from the transmission antenna

toward the receiving antenna.

[0005] ‘Forthis, a receiving coil is formed on a soft magnetic layer. In that case,

an air layer is formed between the receiving coil and the soft magnetic layer, and

therefore there may be a problem that guiding effect of a magnetic field of the soft

magnetic layer is reduced.

[Disclosure]

{Technical Problem]

[0006] The present invention aims to provide a structure of a receiving antenna

capable of improving a wireless powerreceiving efficiency of a wireless power receiving

device.

{Technical Solution]

[0007] According to an embodiment of the present invention, a receiving antenna

of a wireless power receiving device wirelessly charging electric power includes a

substrate, and a soft magnetic layer stacked on the substrate, and a receiving coil

woundin parallel with a plane of the soft magnetic layer and formed inside of the soft

magnetic layer. An insulating layer is formed between the soft magnetic layer and the

receiving coil.

Ex.1002

APPLEINC./ Page 441 of 825



Ex.1002 
APPLE INC. / Page 442 of 825

[0008] The receiving antenna may further include a first adhesive layer formed

between the soft magnetic layer and the insulating layer, and a second adhesive layer

formed betweentheinsulating layer and the receiving coil.

[0009] The insulating layer may include a poly ethylene terephthalate (PET)

material.

[0010] The soft magnetic layer may include a plurality of stacked sheets including

a soft magnetic metal powder and a polymerresin.

[0011] The soft magnetic layer may include a groove portion.

[0012] The receiving antenna may further include a support means stacked on

the receiving coil.

[0013] According to another embodiment of the present invention, a method of

fabricating a receiving antenna includes stacking a plurality of sheets including a soft

magnetic metal powder and a polymerresin, forming an insulating layer on an upper

plane of the plurality of sheets, disposing a receiving coil on the insulating layer, and

compressing the plurality of sheets, the insulating layer, and the receiving coil to form

the receiving coil inside of the plurality of sheets.

[0014] According to still another embodiment of the present invention, a wireless

power receiving device wirelessly charging electric power includes a substrate, a soft

magnetic layer stacked on the substrate, a receiving coil woundin parallel with a plane

of the soft magnetic layer, and formed inside of the soft magnetic layer, a circuit unit

connected to the receiving coil, and converting electromagnetic energy into electrical

energy, and a storage unit for storing the electrical energy. An insulating layer is formed

between the soft magnetic layer and the receiving coil.
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{Advantageous Effects]

[0015] According to embodiments of the present invention, the performance of

electromagnetic energy focusing of a receiving antenna in a wireless power receiving

device can be increased, and therefore wireless power transceiving efficiency can be

maximized. Particularly, an air layer between a receiving coil and a soft magnetic layer

is removed, and therefore guiding effect of a magnetic field of the soft magnetic layer

becomes high, and an improved power transmission efficiency can be obtained by

decreasing a thickness of the receiving antenna and decreasing a distance between a

transmission antenna and the receiving antenna.

[0016] Accordingly, an electromagnetic energy focusing effect of a required

standard even with a thin thickness can be obtained, and therefore the present

invention can be applied to various electronic devices of the slimness trend such as a

TV, a portable terminal, a notebook, a tablet PC,etc.

[0017] Further, the wireless power receiving device according to the

embodiments of the present invention has an excellent electromagnetic energy focusing

performance and can use inexpensive materials, and therefore, can be applied to a

large application field such as electric cars, subwaytrains, etc.

[0018] Further, the probability of an electrical short between the soft magnetic

layer and the receiving coil is reduced, and therefore reliability of the receiving antenna

may be improved.
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{Brief Description of Drawings]

[0019] FIG. 1 is a block diagram illustrating a wireless power transceiver system

in accordance with an embodimentof the present invention.

[0020] FIG. 2 is a diagram illustrating a part of a wireless power transmission

device, and FIG. 3 is a diagram illustrating a part of a wireless power receiving device.

[0021] FIG. 4 is a cross-sectional view illustrating a soft magnetic layer and a

receiving coil.

[0022] FIG. 5 is a cross-sectional view illustrating a soft magnetic layer and a

receiving coil in accordance with an embodiment of the present invention.

[0023] FIG. 6 is a cross-sectional view illustrating an adhesive layer in

accordance with an embodimentof the present invention.

[0024] FIG. 7 is a flowchart illustrating a method of embedding a receiving coil in

a soft magnetic layer in accordance with an embodimentof the present invention.

[0025] FIG. 8 is a cross-sectional view illustrating an example of disposing a

receiving coil on an upper plane of a plurality of sheets and performing compression on

the receiving coil after compressing the plurality of sheets at a high temperature.

[0026] FIG. 9 is a cross-sectional view illustrating a soft magnetic layer and a

receiving coil in accordance with a comparative example and an example of the present

invention, and FIG. 10 is a graphillustrating a measurement result of a transmission

efficiency in accordance with a comparative example and an example of the present

invention.
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{Modefor Invention]

[0027] While the inventive concept is susceptible to various modifications and

alternative forms, specific embodiments thereof are shown by way of example in the

drawings and will herein be described in detail. It should be understood, however, that

there is no intent to limit the inventive concept to the particular forms disclosed, but on

the contrary, the inventive concept is to cover all modifications, equivalents, and

alternativesfalling within the spirit and scopeof the inventive concept.

[0028] It will be understood that, although the terms "first," "second," etc. may be

used herein to describe various components, these components should not belimited

by these terms. These terms are only used to distinguish one component from another

component. Thus, a first component discussed below could be termed a second

component and the second component discussed below could be termed thefirst

component without departing from the teachings of the present inventive concept. The

"and / or" includes each and all combinations of one or more of the items mentioned.

[0029] It will be understood that when an element is referred to as being

“connected” or “coupled” to another element, it can be directly connected or coupled to

the other element or intervening elements may be present. In contrast, when an

element is referred to as being “directly connected” or “directly coupled” to another

element, there are no intervening elements. Other words used to describe relationships

between elements should be interpreted in a like fashion (i.e., “between” versus “directly
ott

between,” “adjacent” versus “directly adjacent,” etc.).

[0030] The terminology used herein to describe embodiments of the inventive

concept is not intended to limit the scope of the inventive concept. Elements of the
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inventive concept referred to in the singular may number one or more, unless the

context clearly indicates otherwise. It will be further understood that the terms

“comprise”, “have”, etc. when used herein, specify the presence of stated features,

numbers, steps, operations, elements, components, and/or groups thereof, but do not

preclude the presence or addition of one or more other features, numbers, steps,

operations, elements, components, and/or groupsthereof.

[0031] Unless otherwise defined, all terms (including technical and scientific

terms) used herein are to be interpreted as is customary in the art to which this

inventive concept belongs. It will be further understood that terms in common usage

should also be interpreted as is customary in the relevant art and notin an idealized or

overly formal sense unless expressly so defined herein.

[0032] Hereinafter, example embodiments are described with reference to the

attached drawings, and same or corresponding elements regardless of drawing symbols

will be given the same reference numbers, and overlapping descriptions will be omitted.

[0033] FIG. 1 is a block diagram illustrating a wireless power transceiver system

in accordance with an embodimentof the presentinvention.

[0034] Referring to FIG. 1, the wireless powertransceiver system may include a

wireless power transmission device 100 and a wireless power receiving device 200.

The wireless power transmission device 100 connected to a power supply applies

electrical energy to a transmission antenna, and the transmission antenna converts the

electrical energy into electromagnetic energy and emits the electromagnetic energy to

the surroundings. The wireless power receiving device 200 receives the

electromagnetic energy emitted from the transmission antenna using a receiving
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antenna, converts the electromagnetic energy into the electrical energy, and performs

charging.

[0035] Here, the wireless power transmission device 100 may be, for example, a

transmission pad. Further, the wireless power receiving device 200 may be a part of a

structure of a portable terminal, household/personal electronic products, a

transportation means, etc to which wireless power transceiving technology is applied.

The portable terminal, household/personal electronic products, a transportation means,

etc. to which the wireless power transceiving technology is applied may be set to

include only the wireless power receiving device 200, or to include both the wireless

power transmission device 100 and the wireless powerreceiving device 200.

[0036] Here, the wireless power transmission device 100 may transmit electric

power using an electromagnetic induction method or a resonance method. Similarly,

the wireless power receiving device 200 may receive the electric power using the

electromagnetic induction method or the resonance method.

[0037] Meanwhile, the wireless power receiving device 200 may include a

module which simultaneously has a wireless power conversion (VWWPC) function and a

near field communication (NFC) function. Here, the wireless power receiving device

200 may perform NFC with an external device 300 including an NFC module.

[0038] FIG. 2 is a diagram illustrating a part of a wireless power transmission

device, and FIG. 3 is a diagram illustrating a part of a wireless powerreceiving device.

[0039] Referring to FIG. 2, the wireless power transmission device 100 may

include a transmitting circuit (not shown), a soft magnetic core 110, a transmitting

antenna 120, and a permanent magnet 130.
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[0040] The soft magnetic core 110 mayinclude a soft magnetic material having a

thickness of several mms. Further, the transmitting antenna 120 consists of a

transmitting coil, and the permanent magnet 130 may be surrounded by the transmitting

antenna 120. Here, the permanent magnet 130 is not an essential element and may be

omitted according to specifications.

[0041] Referring to FIG. 3, the wireless powerreceiving device 200 may include a

receiving circuit (not shown), a soft magnetic layer 210, and a receiving coil 220. The

soft magnetic layer 210 may be formed on a substrate (not shown). The substrate may

include manylayers of fixed sheets, and may be connected to the soft magnetic layer

210 to fix the soft magnetic layer 210.

[0042] The soft magnetic layer 210 focuses the electromagnetic energy emitted

from the transmitting antenna 120 of the wireless power transmission device 100.

[0043] The soft magnetic layer 210 may include a metallic material or a ferrite

material, and may be implemented in various formsof a pellet, a plate, a ribbon,foil, a

film, etc. In an example embodiment, the soft magnetic layer 210 may be a form in

which a plurality of sheets including a single metal or an alloy powder having soft

magnetism (hereinafter, referred to as a soft magnetic metallic powder) and a polymer

resin are stacked. In another example embodiment, the soft magnetic layer 210 may be

an alloy riobon, a stacked ribbon, foil, or a film including at least one of Fe, Co, and Ni.

In still another example embodiment, the soft magnetic layer 210 may be a composite

including 90 wt% or more of FeSiCrflakes and 10 wt% orless of a polymerresin. In yet

another example embodiment, the soft magnetic layer 210 may be a sheet, a ribbon, foil,

or a film including nickel-zinc (Ni-Zn) ferrite.

Ex.1002

APPLEINC./ Page 448 of 825



Ex.1002 
APPLE INC. / Page 449 of 825

[0044] The receiving coil 220 may be stacked on the soft magnetic layer 210.

The receiving coil 220 may be wound in a direction parallel to a plane of the soft

magnetic layer 210 on the soft magnetic layer 210. For example, a receiving antenna

applied to a smart phone may havea form of a spiral coil which has an outer diameter

of no more than 50 mm and aninner diameter of 20 mm or greater. The receiving

circuit converts the electromagnetic energy received through the receiving coil 220 into

the electrical energy, and charges a battery (not shown) with the converted electrical

energy.

[0045] Although not shown, a heat dissipation layer may be further included

betweenthe soft magnetic layer 210 and the receiving coil 220. In this specification, the

soft magnetic layer 210 and the receiving coil 220 together may be referred to as the

receiving antenna.

[0046] When the wireless power receiving device 200 simultaneously has the

WPC function and the NFC function, an NFC coil 230 may be further stacked on the soft

magnetic layer 210. The NFC coil 230 may be formed to surround an outer portion of

the receiving coil 220.

[0047] Further, the receiving coil 220 and the NFC coil 230 may be electrically

connected to each other through a terminal 240.

[0048] FIG. 4 is a cross-sectional view illustrating a soft magnetic layer and a

receiving coil.

[0049] Referring to FIG. 4, an adhesive layer 410 is formed on a soft magnetic

layer 400, a receiving coil 420 is formed on the adhesive layer 410, and a support film
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430 is formed on the receiving coil 420. The support film 430 supports the receiving coil

420, and mayinclude a polyethylene terephthalate (PET) material.

[0050] As described above, when the soft magnetic layer 400 and the receiving

coil 420 is bonded through the adhesive layer 410, an air layer A is formed, and guiding

effect of a magnetic field of the soft magnetic layer 400 may be reduced.

[0051] According to embodiments of the present invention, an air layer in a

receiving antenna of a wireless power receiving device is removed and power

transmission efficiency is increased.

[0052] FIG. 5 is a cross-sectional view illustrating a soft magnetic layer and a

receiving coil in accordance with an embodimentof the present invention.

[0053] Referring to FIG. 5, an adhesive layer 510 is formed on a soft magnetic

layer 500, a receiving coil 520 is formed on the adhesive layer 510, and a support

means 530 is formed on the receiving coil 520. The support means 530 supports the

receiving coil 520, and may include a polyethylene terephthalate (PET) material, and

may have a form offilm. Here, the receiving coil 520 may be formedinside of the soft

magnetic layer 500. For example, the receiving coil 520 may be embeddedin an upper

surface of the soft magnetic layer 500. Accordingly, the air layer formed between the

receiving coil 520 and the soft magnetic layer 500 is removed and power transmission

efficiency can be increased.

[0054] For this, the soft magnetic layer 500 includes a groove portion to

accommodate the receiving coil 520 inside of the soft magnetic layer 500, and may

bond the receiving coil 520 in the groove portion using the adhesive layer 510.

11
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[0055] ‘Further, after the receiving coil 520 is disposed on the uppersurface of the

soft magnetic layer 500, the receiving coil 520 may be embedded inside of the soft

magnetic layer 500 by compressing the soft magnetic layer 500 and the receiving coil

520. Forfacilitating compression and embedment of the receiving coil 520, the soft

magnetic layer 500 mayinclude sheets including a soft magnetic metal powder and a

polymerresin. Specific methods will be described below.

[0056] Meanwhile, the adhesive layer 510 may have a double-sided structure

including an insulating layer.

[0057] FIG. 6 is a cross-sectional view illustrating an adhesive layer in

accordance with an embodimentof the present invention.

[0058] Referring to FIG. 6, the adhesive layer 510 mayincludeafirst adhesive

layer 512, an insulating layer 514 formed the first adhesive layer 512, and a second

adhesive layer 516 formed on the insulating layer 514.

[0059] Here, the insulating layer 514 may include, for example, a polyethylene

terephthalate (PET) material. Therefore, even when the first adhesive layer 512 or the

second adhesive layer 516 is broken downin the process of forming or embedding the

receiving coil 520 inside of the soft magnetic layer 500, an electrical short between a

metal in the soft magnetic layer 500 and the receiving coil 520 can be prevented.

[0060]_=FIG.7 is a flowchart illustrating a method of embedding a receiving coil in

a soft magnetic layer in accordance with an embodiment of the present invention. Here,

the soft magnetic layer is assumed to include sheets including a soft magnetic metal

powder and a polymerresin.
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[0061] Referring to FIG. 7, sheets including a soft magnetic metal powder and a

polymerresin are fabricated (S700). For this, sheets with a thin form may be fabricated

by performing film casting on ink including a solvent, a soft magnetic metal powder and

a polymer resin. Here, the soft magnetic metal powder may include, for example, an

Fe-silicon-based alloy. Further, the polymer resin may include, for example, at least

one of a rubber-based polymer resin, an epoxy-based polymerresin, and a silicon-

based polymerresin.

[0062] Next, after a plurality of sheets are stacked (S710), then an adhesive layer

is formed on an upper surface of the plurality of sheets (S720), a receiving coil is

disposed on the adhesive layer (S730), and the plurality of sheets, the adhesive layer,

and the receiving coil are simultaneously compressed at a high temperature (S740).

Here, the compression process may be performed for one to four hours at a

temperature of 80 to 250°C and at a pressure of 100 to 300 kgf/cm”. Preferably, the

compression process may be performedfor two to three hours at a temperature of 150

to 200°C and at a pressure of 150 to 250 kgf/cm’.

[0063] As described above, whenthe plurality of sheets and the receiving coil are

simultaneously compressed, due to mobility of the polymer resin included in the sheets,

the groove portion is formed on a boundary surface between the sheets and the

receiving coil, and the polymer resin permeates into a space between receiving coils

and theair layer is not formed. Therefore, a problem of reducing of the guiding effect of

a magnetic field due to the air layer between the receiving coil and the soft magnetic

layer can be prevented.
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[0064] On the contrary, when the plurality of sheets and the receiving coil are not

simultaneously compressed, but the plurality of sheets are first compressed at a high

temperature and then the receiving coil is disposed on an upper surface of the sheets

and compressed again, a convexo-concave structure may be formed at a rear surface

502 of the soft magnetic layer due to a mechanical pressure difference as shownin FIG.

8. This may induce reducing of guiding of the magneticfield.

[0065] Further, the groove portion formed on a boundary surface between the

sheets and the receiving coil is thermally hardened in the process of compressing at a

high temperature, and therefore stable implementation is possible.

[0066] Further, the polymer resin included in the sheets becomesaninsulating

material having high thermal stability through compression at a high temperature, and

therefore the polymer resin can perform an insulating function required between soft

magnetic metal powders, and can prevent corrosion of the soft magnetic metal powders

even at severe environments.

[0067] Further, as described above, when the adhesivelayer is formed to have a

double-sided structure including an insulating layer, an electrical short can be prevented

even when a part of the adhesive layer is peeled in the process of compression of the

plurality of sheets and the receiving coil at a high temperature.

[0068] Hereinafter, test results of transmission efficiency based on dispositions of

the receiving coil and conditions of embedment are described.

[0069] FIG. 9 is a cross-sectional view illustrating a soft magnetic layer and a

receiving coil in accordance with a comparative example and an example of the present

invention, and FIG. 10 is a graph illustrating a measurement result of a transmission
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efficiency in accordance with a comparative example and an example of the present

invention.

[0070] Referring to Comparative Example of FIG. 9A, an adhesive sheet 910

having a thickness of 0.03 mm is disposed on a magnetic sheet 900 having a thickness

of 4 mm, a receiving coil 920 having a thickness of 0.13 mm is disposed on the

adhesive sheet 910, and a PI film 930 having a thickness of 0.03 mm is disposed on the

receiving coil 920.

[0071] Referring to Example 1 of FIG. 9B, a magnetic sheet 900 having a

thickness of 4 mm, an adhesive sheet 910 having a thickness of 0.03 mm,a receiving

coil 920 having a thickness of 0.13 mm, and a PI film 930 having a thickness of 0.03

mm are sequentially stacked, and the receiving coil 920 is embedded in the magnetic

sheet 900. As shown in Example 1 of FIG. 9B, to embed the receiving coil 920 in the

magnetic sheet 900, one sheet of aluminum duo-foil with 1.2 mmT, one sheet of a lower

cover (FR-25DM), a structure of Comparative Example of FIG. 9A, one sheet of an

upper cover (FR-250M), one sheet of aluminum foil with 1.2 mmT, two sheets of PVC

with 520 mm * 360 mm and 1.2 mmT (for high temperature), two sheets of kraft with

530 mm * 420 mm, one sheet of aluminum duo-foil with 1.2 mmT are sequentially

stacked, and then heat treatment and compression are performed according to

conditions of FIG. 11.

[0072] Referring to Example 2 of FIG. 9C, a magnetic sheet 900 having a

thickness of 4.3 mm, an adhesive sheet 910 having a thickness of 0.03 mm,a receiving

coil 920 having a thickness of 0.13 mm, and a PI film 930 having a thickness of 0.03
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mm are sequentially stacked, and the receiving coil 920 is embedded in the magnetic

sheet 900.

[0073] Referring to Example 3 of FIG. 9D, a magnetic sheet 900 having a

thickness of 4 mm, an adhesive sheet 910 having a thickness of 0.03 mm, a receiving

coil 920 having a thickness of 0.16 mm, and a PI film 930 having a thickness of 0.03

mm are sequentially stacked, and the receiving coil 920 is embedded in the magnetic

sheet 900.

[0074] FIG. 9B hasathickness of 0.56 mm, andis thinner than FIG. 9A having a

thickness of 0.59 mm. Each of cross-sections of FIG. 9C and FIG. 9D is 0.59 mm, and

is fabricated with the same thickness as FIG. 9A.

[0075] Referring to FIG. 10A which compares transmission efficiency of

Comparative Example and Example 1, a section showing high efficiency (Max%)

according to Example 1 is broader compared with Comparative Example. Accordingly,

it can be noted that the transmission efficiency of Example 1 is higher than that of

Comparative Example.

[0076] Referring to FIG. 10B which compares transmission efficiency of

Comparative Example and Example 2, the transmission efficiency of Example 2 is

similar to that of Comparative Example. However, in Example 2, the magnetic sheet is

thick and therefore magnetic shielding effect may increase.

[0077] Referring to FIG. 10C which compares transmission efficiency of

Comparative Example and Example 8,it can be noted that the transmissionefficiency of

Example 3 is excellent compared with that of Comparative Example. Particularly, in
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Example 3, as a driving power becomeshigher, a drop phenomenonof the transmission

efficiency becomes decreased.

[0078] This written description sets forth the best modes of the invention. It will

be understood by thoseskilled in the art that various modifications can be made without

departing from the scope of the present invention and without changing essential

features.
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{CLAIMS}

1. A receiving antenna of a wireless power receiving device wirelessly

charging electric power, the receiving antenna comprising:

a substrate;

a soft magnetic layer stacked on the substrate;

a receiving coil wound in parallel with a plane of the soft magnetic layer,

and formedinside of the soft magnetic layer; and

an insulating layer formed between the soft magnetic layer and the

receiving coil.

2. The receiving antennaof claim 1, further comprising:

a first adhesive layer formed between the soft magnetic layer and the

insulating layer; and

a second adhesive layer formed between the insulating layer and the

receiving coil.

3. The receiving antenna of claim 1, wherein the insulating layer includes a

polyethylene terephthalate (PET) material.

4. The receiving antenna of claim 1, wherein the soft magnetic layer includes

a plurality of stacked sheets including a soft magnetic metal powder and a polymerresin.
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°. The receiving antenna of claim 1, wherein the soft magnetic layer includes

a grooveportion.

6. The receiving antenna of claim 5, wherein the receiving coil is

accommodatedin the groove portion.

7. The receiving antenna of claim 1, further comprising a support means

stacked onthe receiving coil.

8. The receiving antenna of claim 1, wherein the receiving coil is embedded

in one surface of the soft magnetic layer.

9. A method offabricating a receiving antenna, the method comprising:

stacking a plurality of sheets including a soft magnetic metal powder and a

polymerresin;

forming an insulating layer on an upperplane of the plurality of sheets;

disposing a receiving coil on the insulating layer; and

compressing the plurality of sheets, the insulating layer, and the receiving

coil to form the receiving coil inside of the plurality of sheets.

10. The method of claim 9, wherein the soft magnetic metal powderincludes

an Fe-silicon-based alloy, and the polymerresin includesat least one of a rubber-based

polymer resin, an epoxy-based polymerresin, and a silicon-based polymerresin.
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11. A receiving antenna of a wireless power receiving device wirelessly

charging electric power, the receiving antenna comprising:

a substrate;

a soft magnetic layer stacked on the substrate:

a receiving coil wound in parallel with a plane of the soft magnetic layer,

and formedinside of the soft magnetic layer; and

an adhesive layer formed between the soft magnetic layer and the

receiving coil.

12. The receiving antenna of claim 11, wherein the adhesive layer includes a

first adhesive layer formed on the soft magnetic layer, an insulating layer formed on the

first adhesive layer, and a second adhesive layer formed onthe insulating layer.

13. A wireless power receiving device wirelessly charging electric power,

comprising:

a substrate;

a soft magnetic layer stacked on the substrate:

a receiving coil wound in parallel with a plane of the soft magnetic layer,

and formedinside of the soft magnetic layer:

an insulating layer formed between the soft magnetic layer and the

receiving coil:
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a circuit unit connected to the receiving coil, and configured to convert

electromagnetic energyinto electrical energy; and

a storage unit configured to store the electrical energy.
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[ABSTRACT]

A receiving antenna of a wireless power receiving device wirelessly charging

electric power according to an embodiment of the present invention includes a substrate,

a soft magnetic layer stacked on the substrate, and a receiving coil configured to

receive electromagnetic energy emitted from a wireless power transmission device,

wound in parallel with a plane of the soft magnetic layer, and formed inside of the soft

magnetic layer, and an insulating layer is formed between the soft magnetic layer and

the receiving coil.
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FIG. 7
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OF STACKED SHEETS $720
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FIG. 9
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FIG. 11
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(43) SA SAA =2014 4 12 2 31 2 (31.12.2014) wiro iPCT WO 2014/208914 Al
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TM), -7-$} (AL, AT, BE, BG, CIL CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU,IE,IS, IT, LT, LU, LV, MC,
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(54) Title: RECEPTION ANTENNA AND WIRELESS POWER RECEPTION DEVICE COMPRISING SAME

(54) HYS] BAI: al ctelct BOS Beste TA AH Al Wal

[Fig. 5]

 
(57) Abstract: A reception antenna of a wireless power reception device for wirelessly charging power, according to one embodi-
ment of the present invention, comprises: a substrate; a flexible magnetic layer stacked on the substrate; and a reception coil receiv-
ing electromagnetic energy radiated from a wireless power transmission device, and rolled in parallel to the plane of the flexible
magnetic layer and formed inside the Mexible magnetic layer, where an insulating layer is formed belween the Mexible magnetic
layer and the reception coil.

(57) 294: 2 WY] BAe] WS YAS AVS SAE YA Ay HA BR]O} Al Shee 71a, ay) 7
eo] ASE AVIS, TeRA Ae Abe} MALS IS gLab7] AS SAS, 7] AAAS] -B
As} Basta] Aw, v7) AAAS] ype] BAM FA SIS Vebspy gy] Axpgssp7] 4) ag Abele
= Adso) By sch
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Se N.i,
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7| Stok

[1] BUS TA Sato] weAoe, wr} AalopAe TA Sts Ha A

ghey Bo] S Bees Fal 2S al Bale -

Hl 3 7) &

(21 BABA eo] Webel ube},Aa|AAS HMOs Ssh HA

nf

an ‘Ot ya 2at

[3] Qa4

[4] o| mm, al

Ss aw ot& , o%, nffot on! al Ns re co Ny“ x9,© Gy rH <i

= e

[5] o] & Ysfo], AzPAS Aho] 2241 srS BA Ste}, ofa], Azpy Sz eA a1]

Apo] ol] F71So] BAL So] Axa So] zpy]-4 ehu] Ky} So] EL ah

uae = alc.

Bes Ale 429

7\eAy Fal

[6]-Bo] o| Bay} Sh SA Ha HA As al B49] HA AS Hal

ASS NAS] HB HA Chee] FAS

Hal ya pa

[71 wy]  Ajoe] WS TAoe AAS Sass FA AB al Galo}

 
Pal gkey tse 7) et, 2b7] 7] 3 bel) 4

elpaS] Qu yp ay PspAA a, 7) ApS} uo] Baa eal

SUS SG Shy, 7] A zhSst 7] 4) a2) Aboloss AAS] BA acy

[8] 7) AAbad Sah a7] 41S Apolo] BAe = AL AAS, Le] at 47]

AAS27] <4) st Abell SAEs a2 84S2S FMGSt > ghd

[9] A}/| AAG PET(polyethylene terephthalate) 44]¥@}e 4> 9hu4.
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[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

= FH, O44]44stB44 ue aay) SE.

old}, APR EWS Aes} AS wl] ZmL uuw °

TAQ] SUSU Ys HA Wake S

Wet See ASS Vefop7] = Hr}.

Le Begs] Alo SBA AS Spal alas yehye

HEol c}

Ele 24a, TA Ag SPA AAWS HA Aa Sl FA\1009 TA
 

Ae Al $1200)S Vetehry. Aelol AAs A AA SAL BAI100)%=

SA Creo AZ) WU AS Sl 7bobat, SA) Cres AZ] Ne ALS AVI

oe] 2] WI gbofo]Oe YAP etry. Fal AS} pal A) (200E Sal

Chey teAP Ee] ALS a Ab7] MUA al SEES 0] -S- obo] 4-41 ofa, | S

a7] Au4|=Sested> ALT},
7A, FA AS SAT SALOON,aq] 24 SA) Be(pad)o| G4. eat,

FEAL ALE] =Al *bA) (20052 EA ALS SepAl 7]eo] ASE Hd eS ?
= 7s - Ja) A.

BU UA ae Bae12ob 0,
sa ae

 

ABBINDG AAA, 24 2 SAL ral ea Sea)

7\420) ABs Ha IY, AAS AAAS,SSFESS FA AA

AlBAQ00)1S BRAY,HAAY SA BAI1009FA AA HA3

4) (200) EAP BASESAG Sl = het.

ola, Al Aled Al 4b24)(100)3= 41447] 7-42(electromagnetic induction) #}4}Al o

Tis S <l(resonance) Y7} = 0] -BSho] ASS SAS + ATH, of Sp wb A7EA EB,

“EA ALE] AlAI(200y= ZAP] (electromagnetic induction) yy Ay Hess
&S Zl (resonance) 4} 4]- ©)-2S-o] ALAS ==Al Sd == QI eH,
ay, FA AS 2) 4} 4] (200)%= FFA 214 ona] (Wireless Power Conversion,

WPC) 7) *s 2327) 2] EA Al(Near Ficld Communication, NFC) 7]"e-& =] el]

7EA3= SS SEopSe Pel ae ATH. oa, “ead Le} <PAl2) (200)5=

NFC BSS SPSS Sp BAI (300)# Ae) PA CSAS BS PR
Si 2T4l AS SA) Palo] APS UES SM] at, BS a ay

Al HA) 2] BARS EPS reelol eh,
Ble Teo, FAAS S4l PALOSA) FSSA), A Arg

51°}(110), & Al Grey}120) 2 SH AA (130)-S BFSETH.

Abs SLOW 10= mm 7] 2] Abg aS ORO) A pe Leh. Le] at

SAL Ma20)%= SAL LAE Oo) FO} 41, BA" AHA 130)% SA

SEEN2001 Sebo] Bel HES a= Slt. Sor AR (130)& APO UbEp VEPs

3S AHS, FA AS 2A) 441 (200)4= 41 SEL EA)), A449 S210)

& Meter. A489 SQLS VIB) EA) tel Basa +

©. 2] a1ALES | FF] 4 -F WAL, AA} S(210)5}

Sho], A418 S(210)S 324A) 4 = BH.
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[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

BAI SQLS HA AA SA AAlCOoS] SA CheU+C20277 E] YALE A=

AAEZ| A) S FF ete}.

SARIS(210) SH AS TEX SM ehO) Elferrite) 2A) HO) FO] SF BO,

Abd (210)4A A(pellet), Salo] E(plate), 2], = 2) (foil), 2S(film) “S21
Chest Bes PAs! -- rh. A de, A4ysine Az4hds Fe as
a eS Shar we Bol st, el apd a ieole} ste} HW ann4} PZ)
Mesh=2] ABZ ASR SAS Fo. OS We, AAI S(210)2 Fe,

CoN S FUE SUS MGH6he Ge IS ASB SUESneeogaQe}. US ae, c+ 10)<2 FeSiCr = 4] ©] 2S 90wt% oly
SLL AZ} FA] SS 10wt% ©] sf hohe BRAES + Qhep. HEC te.
2}4d (210)Ni-Zn 7] 3

Qh

AHS(210) 2h4) 52 H(220)°] BAIS. A) 5(220)2

HALAS(210) Ao A 141-78 SG (210) SI a wy ey ot WP SFOe ARAL al a> Qh cy.AneSol] ARye -A 2YS 4d 2 S44, 24 50mm °} 4, 44 20mm

o]Ab2] US =12l(spiral coil) 2]alee) 2- Ute Al SSE HA 7Y220)S
SSf] HAS AAL7] WU A) S A)4 4) SE A SkSh Hy, HSSk 217] OL] A]

WHE] 2] 7] SA] ol] Sd SETH.

AEA) SSOU, AA} S210)Ff FAL St(220) Abo] oss ASO] CY

Sl = Qlcp, FH eae Ad, 22hS210) Al 5121220) =F4)
gre] Uepar 2) ale 4 Qh.

TEAL aed 4-41 42] (200)7F WPC 7) -S 2} NFC 7) "S&S “SA7A] BLP,

oF AE AI (210) 2bel] = NEC 3221 (230)°] C] 4 S=l = BIC. NEC 322 (230)%

Al 12(220)2] HSS SAMES BAS + Bert.

12) a1,4) 322) (220)NFC 3221 (230) 244244- G41(240)S SSO]

oy
|

B(2o (
ohtS 2

 

5

Qo) ES SMPsAS,TB, Se ee ase +aly

 
 

 

Oo=

SSes

Az) AlJou o] A=] 4 Olt},
4 4}9s 2a} HA at DS] AS Ge.

S4e HS, A4)-48 S400) eel] BAS(410)°] BAS) 31, BAS410)

So RA] 24(420)°] BIE, F4Al AS (420) Fell 4) 4) BS (430)9]

a 4y 21c}, 4) 4] BSS Al 29(420)S 4) 4) S17] 9] St A=, PET(polyethylene

terephthalate) 22 4] S e+e == Ble}.
o] 2} Zo], 2}S400)z} 424) 3221 (420)°] 4 4410) EZ SfO] SSH

AAS-, $4) 51°1(420) Ako] ol 7) S(A)O] FESO] 2] Oz}4] (400) 2] Zh] 4b

oh As7} 2S Veh.

iL uh eo} ALA) ojo] cba, EA Ae A) 4S) 2] 424) chauoA] 27) Se2

AAS} ale) AE RAS SolsBy,

Ss BQ] AloUS AAV SsaWAGUESS

LPERNICH.
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[53] SS PASM, A4}4d S600) eel @A4-SS10)°] BAS) a1, BA-SE10)

2yol], eA) 52 (520)°] S49 YE} 4], Al(520) Aol) 4) 4) 4=44(530)°]

a Alelcp. 2) 2]2S Al(52008 214) 57] HH Aowz, BeT(polyethylene
terephthalate) AVS Sete! == glo, Bes] Sa += ghey. A7A, +51.4 (520)% AEA S(500)2] Uo] SAI Sl cH. aaFr], Ales
A}4d(500) 2] 2ol) a BS <Q. of ol] Whe},4A) 5222 (520)5

Abd S500) Abo]SASS S71S°) AAS, AS AS BSS SS

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

ehh.

1 WBE, APY (S00)

HHS, TAS(510)S co] SS] BE

Het, AIS6008) AL Hal 2

A

:

Al 5121 (520)S 9} 2bSA, <A) 2221(520)°] SA}4} SF(500)2] Uo] uy =

4& ch, oz}Al(500)2 2) 5121 (520) 2] +4) Su BS -20°] Sh] Sh7]
ASF, AAMIS(500) AAV Sp WL BD art a}4) S BHPSHs ASE

4- Vey. Al 2US ol Ashe AA) AAS est}

ea, A+SSO) BUSS SPSS GU FAA += Arh

S62 2 gel +t Aloo oS BaSe] DAEolr.

E6S HAGA, 4] S(510)— A 4] S512), 41 4]512) 2h] BASo (510 tl

2 AASGS14 Ao] BAe a2 22S61oS VHA.

A, AAS(514)2, 4S = PET(polyethylene terephthalate) 2 4] S 3}et
42 YP. O] al) ube}, 4241 5121 (520) AAS(500)2] }-al) Bgsbr1 Uy

Hy St7] $1 et SP -QonAl all BASG12) HE a2 B4ASSlo)e] AA He,

A A} 8 S(500) US] arSe AI SA APO) 2] 417) 419) Gets aySe == QI}.

EISyo] St AA] ole) ape} UAo] Al AS WY Hohe VAS
UES EAL MOC. O71, AALSAhad Fe ER nh dS
EASE AES 9) FOZ) AS 74 alc}.

3. 7& BLS, TAasaa4} 4) S =
ale8+U}($700). Oo] =Fst, Su], AAs as aBara4) 2) S
M76h= VAS BS AAs He] ABS ts + Wr. 477A, A4h4

#4 VRS, oS SU Fede ae] Bs a

AE, WS SS 2A (rubber) A), ISA) 4] 2 2g =A] =
a1} Ah PAEERE alc

ms r2 ~olyG £

 

 

($710), 2422] ALES] ARelo] 4 abe

° ] 519] 2- HI] 2] St (8730), 3-2] ALE, Bas

Rp aS SAM abel sb4P SkCH(S740). 471A, 4h SBS

80~2507¢] A] 14] ZF U] 2] 44] Zt SSF 100 2] 300kgf/em22] StSpo A] Baya

Sle. Bee2] Sf A=, 150~2002¢H 4] 2A] ZE Uz) 34] ZE ESE 15014 2] 250ket/em?
2] oes Sheol] A Sa 4 == 9) ch.
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[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

°
— 2} 2°], re] AES FeAl 2eVS -EAlol S44, AE Uo Kets

e 5]

 

 

ALLA} FA] 2] HS a wn 7b

QQ e]M), 241 LQ) Abo] SLA} eA|7b 2A SO] S71SO) DISA Qa

alc}, oo] chop, 24]ls AAAS Apo]e] Br SoOe Vea aps hy

thas HALE UPS 4 9h,

Wha, BP} ALES} Al Ves Bale] Qabe-4 ebay, Bpe} ALES wl

2 SAPS FH FA) ALS YOY HA Spo] cH] WALSH, gue Po] 7171-4

ge) sho] S apo} AY S2) Hao 2A FA PIM = Yeh. ots

AA MY PAS HRD FH DUE

at, JES} ea) AIS] Bale YY Spe weagbapsh=

ago24 om Aas]as,a 4el Fao] 7hs ahh.

EB, AL Eo] LBS WHA PAs WL GAS Fopo] AA] we Aa

EEO] Moz, Aba) PH WB Apolo Ay Ba gt Aled WSS PASM,

oo] ASAIAE Aaa FS We}LS ops + Qe

EL, AE vps} Po), FASS AAS yo] Vases ha Pa ze

gQspa Bo] Ro} a ade] we ya VHS] a7}

Bl} ]clepS 7] el GePS ways + Ve}

ola}, Hal 2219] A vig] Zo) He AS SHS AGS AES

alg icp.

SQ B] aa] Bl ALAL aol) hE CapSoh HAI SLO] CHAO} 51, S108.

Hy] alo] Bl aloe] 41 BS 4AzS Ue“Ley Mo}.

& Oa)2] Halo S ASEH, 4mm 7] 2] AEAT (900) “el 0.03mm 4-7] 2]

4 4tA] E(910)7} Hy A) =] at, 8 4A] E910) 2o]] 0.13mm 4-7] 2] 4) 5291 (920)°]

HH 4) =], 4=A1 5221920) 4F°l] 0.03mm=] 2} PI 4S930)°] HW A) SCH.

& Ob) 2] 2A] 4 1S AAS, 4mm2} AAA] E900), 0.03mm -F 7]2]

Aq 2b A] E910), 0.13mm 7] 2] 424) 221920) & 0.03mm 7] 2} PL 213(930)°]

$2 A}A} © SE ASELTA, 4-4) 512 (920) AYA) E00) Hol) UB SLCH. St 9(b) 2]

aA) ol 12} Zo] 4-41 2Y(920)S 4}A] E900) Hol] 4 BSk’] F] SbF,

eo] = & A(Aluminum Duofoil 1.2mmT) 1%}, é+42 7A (FR-25DM) 1%},

O(a) 2} 4) GLe] 2] FA, AME 8] (FR-250M) 14, SFE] SS 1.2mmT 14), PVC

520mm*360mm 0.22mmT(alL22) 24, ey=(kraft) 530mm*420mm 24,

ot] & 2 (Aluminum Duofoil 1.2mmT) 14-2 =4+4] 2°= ASS -F, | 112]

Ao] whe} 2) z2] BS 7ESbSsE Act.

Gt O(c)2] 44) 4] 26 4ASM, 4.3mm 7) 2] 4-3 4] £900), 0.03mm = 7] 2]

A AA) =(910), 0.13mm 4-7] 2] 474) 322 (920) 2 0.03mm +7] 2] PI 4 =-(930)°]

 

 

CAA LS ASEM, FA](920)% 49 A] =(900) Wel] Hh SEF.

E 9(d)2}] AA]3S AAS, 4mm 4] 2] 4A] E900), 0.03mm =7] 2]
zy
4] 2b A] E(910), 0.16mm 3-4] 2] 4=4) 522920) 2 0.03mm 7] £} PI 44(930)°)
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AAoe ASE), HAI(920)2 44 A] E00) lol ul Bech.

& 9(b) 2] FAl= 0.56mm2.=, 0.59mm2] =A) S 7A | O(a)el B) SFO} SETH.

“L2] 51, & Wc) BE 9d)2] ASS 0.59mme.=, & Was} SUS FAS

A ZTE] QUT}.

H] aval] S} ALAS] 12] AS SSS Halse & 10S HASH, AA] 4] Lo]

Upa)A(Max%) ToS ZF] BH] al ajol] BH] Sho] Eg 7] UEP YT}, o] BAe],

AA) ol 12] 41SFO) 4B] aLelol] Hj spo] BS eb = ghey.

H] alo]] 2} SA) o] 22) 241 BSS Hashes E 10b)S HASH, 4A]207

US ASSS 4H) Dol St H-APSEc}. TERE, ALA] ol] 2A= 4}A] ES] A 7+

yf] OELSE, 2b7] Abe] SZ} S7PSEA] SUCH.

H] ao] 2} ALA] o]] 32] AS SSS ws | 10OS HAS, AANA
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[Fig. 3]
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[Fig. 6]
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INTERNATIONALSEARCH REPORT International application No.

PCT/KR2614/005258

A. CLASSIFICATION OF SUBJECT MATTER

HOIQ 1/38(2006.913i, HOI 1/24(2006.01)i, HOT 1 7002006.01i

According to International Patent Classification (PC) or te both national classification and IPC
FIELDS SEARCHED

Minimumdocu Q ar s ion system followed by classification symbols}

aor i 38:8 HOR 7/00; TIOUF 1/147; TIOUF 38/114; TIOLF 41/14; TIOLF 37/00; IIOP 17/00; TIOLF 17/04; TIO1Q 7/08; ERO1Q 1/2LO2F 17/

Documentation searrched other than rainimum documentation to the extent that such docume.Korean Utility models applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data bas:se° consultecd durme the intermauonal search (aame of data base and, where practicable, search terms used)
eKOMPASS (KIPOinternal) & Keywords: antenna, soft magnetic layer, insulation layer, inside, filling-up, coil, groove, bonding
jayers

Cc. DOCu MENTS CONSIDERED TO BE RE
relevant pass Relevani to cluim No.

ER 10-2012-0057636 A (ACCESS BUSINESS GROUP INTERNATIONAL LLC}
05 Fuse 2012

See paragraphs [0006], [0015]-[0047], claim 21 and figures 1-7.

KR 10-2010-0111409 A (AMOTECH CO., LTD.) 15 October 2010
See abstract, paragraphs [0010], [0072]-[0084], claim 16 and figures 3-5.

KR 16-201 1-0124695 A (SAMSUNG ELECTRO-MECHANICS € LTD.)
November 2011i7}

See abstract, paragraphs [0073], [0113] and figure 5

UP 2008-288370 A (NEC TOKIN CORP.) 27 November 2008
See abstract, claims 1-4 and figures 1-7.

HP 2007-503715 A CRONINELIFKE PHILIPS ELECTRONICS N. Vl} 22 Pebrmary 2007
See abstract, claims 1-5 and figures 1-6. Iienen

Further documents are listed in the continuation of Box C. See patent family

ited documents: 7 er the international filing date arpriarityrhe gencral state ofthe art wk is not considercd date andi not in re ne application b cited to undecstaad
to be of particular rele the principle or theo flying the invention
carlicr application or patent but publishedonor aficr the international “yxy goeument of partion r ance: the claimed invention caxnor befiling date considered novel or t be considered to involve an inventive

document which may throw doubts on priority claim(s} or which is step when the document is taken alone
publiication date of another citation or other 5 casi gh © octuges went sane 4 +DOCUOD parlicul POEVERCE, the sAatriesd Invemiion a

a : co. considered to involve an inventive step when the docu :
document re > fo an al disclosure, use, exhibition or other combined wilh one or mare other such dacuments, such combinalion
tmcans being obvious to a person skilled in the art
document published prior to the international filing date but iater than3 a i 7 : document member of the same patent familythe priority date claimed °

Date of the actual completionofthe international search Date of mailing ofthe international search report

18 SEPTEMBER 2014 (18.09.2014) 18 SEPTEMBER 2614 (18.09.2014)
nd mailing address of the ISA/KR Authorized officerKoreas Intellectual Pre y Office

Governinent Couples-Daejecn, 18% Secnsa-ro, Daejeon 302-701,
Republic of Korea

Pacsimile No. 82-42-472-7140 Telephone Ne.

 
Form PCT/SA/210 (second sheet) July 2009)
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INTERNATIONAL SEARCH REPORT ee — .
- ao Tnternavional application No.
Tnformation on patent famity members 7

POT/BRRZ014/05758

Patent document Publication Patent family Publication
cited in search report date member date

KR 10-2012-0057636 05/06/2012 ON 1025908168 A 18/07/2012
US 2014-0050382 Al 03/03/2014

392639 B2 08/04/2014
I-03 1473 A2 17/03/2011
1-02 1473 AS 22/06 /204|

KR 10-20 10-011 1409 15/10/2010 KR 10-1197684 81 08/11/2012

KR 10-207 7-0124695 17/44/2044 fO 16/11/2044
16/41/2041
23/01/2013
24/11/2011

eevagionae03/09/2014
17/ 1/2011

; MoOwmoH
1/05/2006

34/05/2006
, 22/02/2007

AR 10-2006-079 26/09/2006
10-2007-0032259 ; 21/03/2007

$ 2006-0290460 Ai 28/12/2006
3 2007-0007798 A 04/01/2007

26/08/2008
03/03/2005
14/04/2005
03/03/2005
07/04/2005

a
wo
wo
WO 2%

BeD> GaNScoTNWe3> 
Form PCTASA/2 £6 (patent family annex) (fuly 2069)
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AleS

= Al] & AP OSL PCT/KR2014/005258

A W8o) SHS SHHASHEHPO)

1101Q 1/38(2006.01)i, 1101Q 1/24(2006.01)i, M02J 17/00(2006.01)i

FAbE AES(FASES 7] a)
HO1Q 1/38: HO1Q 7/00; HO1F 1/147; HOIF 38/14; HO1F 41/14; HO1F 37/00; HOIF 17/00; HO1F 17/04; HO01Q 7/08;
HO1Q 1/24; HO2J 17/00

Z| ASL IPC
z)al=l irc

=a] ZA} eI] O)-B gl AA Ge] Ea] o] ACE]eo] Eh wide] AS}
eKOMPASSC $3] Al UPR AMAA) & 71S: Stel

KR 10-2012-0057636 A CHAB]*) UA Se Qle|L
Sok, Has [0006], [0015]-[ 00471, aaa 21 *

0-2010-0111409 A (=84]3)4- ofS24) 2010.10.15
, ELS [0010], [0072]-[0081], 4-7Ss 16 BM

KR 10-2011-0124695 A (4449-47)-4547 3)4b) 2011.11.17
ac, Has [0073], [0113] #8 SA 5 Ae.

JP 2008-288370 A (NEC TOKIN CORP.) 2008.11.27
1-4ach, BPS4WT ae,

JP 2007-503715 A (KONINKLIJKE PHILIPS ELECTRONICS N. V.)} 2007.02.22
24, APB 15 e EAL aS,

  
SAEAS| Sal a

2014 094 182 (18.09.2014) 2014. oo#! 182} (18.09.2014)

 
BA WS +492-49-472-7140

AlA}l PCT/ISA/210 814 1) (2009'4 72)
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KR 10-2012-0057636 A

KR 10-2010-0111409 A

KR 10-2011-0121695 A

2008-288370 A

2007-503715 A

2012/06/05

2010/10/15

2011/11/17

2008/11/27

2007/02/22

471A) PCTASA/210 (-S$3] 71-2) (20094 78)

Aeeas

PCT/KR2014/005258

102598168 A
2011-0050382 Al
8692639 B2
2011-031473 A2
2011-031173 A3

KR 10-1197684 B1

CN 102214993 A
EP 2387106 Al
EP 2387106 B1
JP 2011-239368 A
JP 5805113 B2
KR 10-1179362 BL
US 2011-0278186 A1

Bh

EP 1661148 A2
EP 1661149 A2
JP 2007-503716 A
KR 10-2006-0101755 !
KR 10-2007-0032259 !
US 2006-0290460 Al
US 2007-0001796 Al
US 7417523 B2
WO 2005-020253 A2
WO 2005-020253 A3
WO 2005-020254 A2
WO 2005-020254 A3

2012/07/18
2011/03/03
2014/04/08
2011/03/17
2011/06/23

2012/11/05

2011/11/16
2011/11/16
2013/01/23
2011/11/24
2013/10/02
2012/09/03
2011/11/17

2006/05/31
2006/05/31
2007/02/22
2006/09/26
2007/03/21
2006/12/28
2007/01/04
2008/08/26
2005/03/03
2005/04/14
2005/03/08
2005/04/07 
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X14B11B0069
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PCT 244)
Saabs a a7}ey

Tawa as

0-1 sy i] Se S11 SE PCT/KR2014/005258

0-2 Saleaay 20144 062 162 (16.06.2014)

0-3 ey etd a) PCT aa] 9" RO/KR

0-4 Al 24] PCT/RO/0I - PCT =AAI

0-4-1 ol 7] St 2°] 4S SIATE||PCT-SAFE
1 41 3.51.061.237 MT/FOP 20140101/0.20.5.21

0-5 ALA

ofa] AAAS B al SAA
S35] y el xefol 9] 3] eyes ASasd ch

06 leall4aeraas atast Ba 4 (RO/KR)
0-7 Za SE deadArtes X14B11B0069

ree Fal dey 2 1S SHS TA Aa SA AA
TI #aa

ul ol Are ; 2.4] 22°) (applicant only)
W2 PPS A] Aare ARE SAS HE | 4 = (all designated States)
I-4ko||g oH 2] o] 3B} FEA] SAP
U-4en Name: LG INNOTEK CoO., LTD.
II-5ko Pat tH sas

100-714

ASA) St tA =z 4164 S244

U-Sen|Address: Seoul Square, 416, Hangang-daero
Jung-gu Seoul 100-714
Republic of Korea

11-6 a4 Wats KR
U-7 ARS ete= KR
T-11 24d 25 1-1998-000285-5
Til-1 24a Bee fy4

WEi-1 |o] Abahe. 2.4] BY 4} (inventor only)
W-1-3 |= 4] Aare] Bet Wa

I-1-4ko |g 4a wy Aq
f[-1-4den |Name (LAST, First): BAE, Seok
TIT-1-Ske [422 q sat

100-714

ASA St AA SZ 416 ASAAF
TJ-1-5en|Address:

 
Seoul Square, 416, Hangang-daero
Jung-gu Seoul 100-714
Republic of Korea
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Til-2 ead ges wet
1-2-1 fe] ARES 2.4) 24} (inventor only)
TH-2-3 [P24] -Qapel] Vet BEY Ah

III-2-4ko|41 3 gEa
TI-2-4en |Name (LAST,First): CHOI, Donchul
II-2-5ko|22 qq] ae)at

100-714 _
A&A) ST MAGE 416 4 S27

TI-2-Sen|Address: Seoul Square, 416, Hangang-daero
Jung-gu Seoul 100-714
Republic of Korea

TII-3 2492 Bes Bes
II-3-1

I1-3-3
III-3-4ko

T-3-4en

I[I-3-5ko

I[I-3-5en

Iv-1

IV-1-1lko

IV-1-len

IV-1-2ko

[V-1-2en

IV-1-5

IV-1-S(a)

 2.4] 24} (inventor only)
3% VA] Le ha ah

ae wea

Name(LAST, First) HYUN, Soon Young
Fes oH eke) Sy

100-714

ASA ST UCIAE 416 4S2zA%
Address:

Seoul Square, 416, Hangang-daero
Jung-gu Seoul 100-714
Republic of Korea

Waa BS EA .
ested 4-20]glsao Hel el
zat AoOoe AE] gir}.

an Sa] ¥ el chy
Name: DANA PATENT LAW FIRM

Te Weta=
135-936 _
ASA) PAT AAZ 34 11 BRIA” Als4-65

Address: 4~6th Floor, New Wing, Gwangsung Bldg. 11, Yeoksam-
ro 3-gil,
Gangnam-gu Seoul 135-936
Republic of Korea

Ash s 82-2-556-5548
AWS

82-2-556-5540

danapat@ danapat.com
24 AAA Qa SAVE SY A BAS
uy] 3S)

o] wed ea

ols t ARES S|

TearBayoAE 7] 8h
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Docket No.. DANA-0049 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Confirmation No.: To Be Assigned

Seok BAE; Donchul CHOI; and Soon Young HYUN Group Art Unit! To Be Assigned

Serial No.) National Stage Application of International=Examiner: To Be Assigned
Application No. PCT/KR2014/005258

International Filing Date: June16, 2014 Customer No.: 34610
U.S. National Stage Filing Date:|December 28, 2015

For: RECEIVING ANTENNA AND WIRELESS POWER RECEIVING DEVICE

INCLUDING THE SAME

INFORMATION DISCLOSURE STATEMENT

U.S. Patent and Trademark Office

Customer Service Window, BOX PCT
Randolph Building
401 DulanyStreet
Alexandria, Virginia 22314

Sit:

Pursuant to 37 C.F.R. §1.56, the attention of the Patent and Trademark Office is hercby directed to
the references listed on the attached PTO-1449. One copy of each non-US. reference is attached. It ts
respectfully requested that the information be expressly considered during the prosecution of this application,
and that the reference(s) be made ofrecord therein and appear among the “References Cited” on anypatent
to issue therefrom.

Applicants have listed publication dates on the attached PTO-1449 based on information presently
available to the undersigned. Ilowever, thelisted publication dates should not be construed as an admission
that the information was actually published onthe indicated date. Applicants reserve the right to establish the
patentability of the claimed invention over any of the information provided herewith, and/or to prove that
this information may not be prior art, and/or to prove that this information may not be enabling for the
teachings purportedly offered. This statement should not be construed as a representation that a search has
been made, that information cited in the statement 1s considered to be and/or 1s material to patentability, or
that information more material to the examination of the present patent application does not exist. The
Examiner is specifically requested not to rely solely on the material submitted herewith. It is further
understood that the Examiner will consider information that was cited or submitted to the U.S. Patent and

Trademark Office in a prior application relied on under 35 U.S.C. §120. 1138 OG 37, 38 (May19, 1992).

ix] 1. This Information Disclosure Statement is being filed (@) within three months of the U.S.
filing date of a U.S. application other than a CPA continued prosecution application under §1.53(d)
OR (i) within three months of the date of entry of the national stage as set forth im§1.491 in an
international application OR (ii) before the mailing date of a first Office Action on the merits OR
(tv) before the mailing of a first Office Action after the filing of a Request for continued examination
under §1.114. No certification or fee 1s required. 37 C.F.R. §1.97(b).

CO 2. This Information Disclosure Statement is bemg filed more than three months after the U.S.
filing date AND after the mailing date of the first Office Action on the merits, but before the mailing
date of a Final Rejection OR Notice of Allowance OR an action that otherwise closes prosecution in
the application. 37 C.F.R. §1.97(c).

| a. I hereby state that each item of information contained in this Information
Disclosure Statement was first cited in a communication from a foreign patent office in a
counterpart foreign application or from the U.S. Patent Office in a related U.S. application,
not more than three months prior to the filing of this Information Disclosure Statement. 37
CFR. §1.97(e) (1). No fee ts required.
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National Stage Application of International Docket No. DANA-0049
Application No. PCT/KR2014/005258

C] b. I hereby state that no ttem of information in this Information Disclosure Statement
was cited in a communication from a foreign patent office in a counterpart foreign
application and, to my knowledge after making reasonable inquiry, was known to any
individual designated in 37 C.F.R. §1.56(c) more than three months prior to the filing of this
Information Disclosure Statement. 37 C.F.R. §1.97(e) (2).

CJ c. Please charge our Credit Card in the amount of $180.00 in payment of the fee under
37 C.F.R. §1.17(p) per the attached PTO 2038 form. Please credit or debit Deposit AccountNo. 16-0607 as needed to ensure consideration of the disclosed information.

OC 3. This Information Disclosure Statement is bemg filed after the mailing date of a Final
Rejection OR Notice of Allowance OR an action that otherwise closes prosecution in the
application, but on or before paymentof the Issue Fee. Please charge our Credit Card in the amount
of $180.00 in payment of the fee under 37 C.F.R. §1.17(p) per the attached PTO 2038 form. Please
credit or debit Deposit Account No. 16-0607 as needed to ensure consideration of the disclosed
information. 37 C.I.R. §1.97(d).

CJ a. I hereby state that each item of information contained in this Information
Disclosure Statement was first cited in a communication from a foreign patent office in a
counterpart foreign application or from the U.S. Patent Office in a related U.S. application,
not more than three monthsprior to the filing of this Information Disclosure Statement. 37
CER. §1.97(€)(1).

C] b. I hereby state that no ttem of information in this Information Disclosure Statement
was cited in a communication from a forcign patent office in a counterpart forcign
application or, to my knowledge after making reasonable inquiry, was known to any
individual designated in 37 C.I.R. §1.56(c) more than three months prior to the filing of this
Information Disclosure Statement. 37 C.F.R. §1.97(e)(@).

Xx 4. To the extent necessary, a petition for an cxtcnsion of time under 37 C.F.R. §1.136 ts hercby
made. Please charge any shortage in fees due in connection with the filing of this paper, including
extension of time fees, to Deposit Account 16-0607 and please credit any excess fees to such deposit
account.

Respectfully submitted,
KED & ASSOCIATES, LLP

/Daniel YJ. Kim/

Daniel Y.J. Kim
Registration No. 36,186

Correspondence Address:
P.O. Box 8638

Reston, VA 20195

Telephone: (703) 766-3777
Date: December 28, 2015
DYK/dak

Please direct all correspondence to Customer Number34610
\\ked2\Documents\2111\2111 049\563330.docx
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ATTORNEY. DOCKET NO. APPLICATION SERIAL NO.

LIST OF ART CITED BY APPLICANT DANA-0049 National Stageof
PCT/KR2014 /005258
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ReSN Espacenet

Bibliographic data: JP2007503715 (A) — 2007-02-22

PRINTED CIRCUIT BOARD WITH INTEGRATED INDUCTOR

Inventor(s):

Applicant(s):

Classification: - international:HO1F4 7/G0; HOIF77/04; HOIF41/04; HOSK1/16;
HOTF27/36; HO5K3/30

- cooperative: HO5K1/165; HOIF2077/0065. HO1F27/362:
HO5K2201/086; HOBK2203/1572: HO5K3/3045

Application JP20060524508 20040824
number:

Priority number (\WO20041851540 20040824 | EP20030102694 20030904 ;
(s): EP20030 102648 20030826

Alse published  \WO2005020253 (A2) WO2005020253 (AS) US2007001796 (At)
as: KR20060101755 (A)

Absiract not avaiable for JP2007503715 (A)
Abstract of correaponding document WO200S8020283 (A2}

Printed Circuit Board with integrated
inductor, In today’s electronic devices
components such as inductors are
required having a small building height. According to the present invention, a core of an
inductor may be realized byferrite plafes glued onio a substrate. A winding of the
inductor is provided in the substrate. Advantageously, this may allow to provicie an
inductor having a sirngle arrangement and a reduced building height.
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PROBLEM TO BE SOLVED: Te provide
an inductor and a manufacturing method
thereof in which an inductance and 2

manufacturing cost equivalent to those in
a conventional iiem, a DC electric
resistance lesa than that in a conventional

Hem, and a countermeasure against
larger current are achiever! in a low.
profie inductor especially having a
thickness of | mm oriess. SSQLUTION:

This surface mounting inductor has 4 cof
siructure capable af avelding magnetic
saturation suilabie for the low-profile
inductor by arranging lower cermeability
layers 7 and higher mearmeabiily lavers 2
consisting of saft magnetic materiale of
diferent relative magnetic permeabilities
in the predefermined locations around a
col 3. This methad can achieve this

structure at a cost seuivalent fo thet of the
conventional structure, (HOPYREGHT: (C3
2008 JPOQ&INPIT

 

Ex.1002

APPLEINC./ Page 518 of 825



Ex.1002 
APPLE INC. / Page 519 of 825

(19) FARES UP) unas El FF BF aS RA) (LUSHARS
43512008-288370

(P2008-288370A):
43) 3H8 SER20811 278 (2008. 11.27)

61) Int.Cl. Pi Fava) (Be |
HOWF 37/00 (2006. 01) HOLF 37/00 A BEO41
HO?F W/147 (006.01) HOLF  1/l4 A SEQ62Z
HOTF 27/255 (2006.01) HOUPF 27/24 D
HOTF 41/04 (2006. 01) HOLE 41/04 B

 
 

 
 
 
 
 
 
 
 
 

 

 BORK RR Rew is OL (ge 12 B) |

  (71) REA 000134257
NEC b=42dtret
SMlathABRGTR Tele

72 RS Bt AT
SRRAR RBUA TE 714
NECh~4} RASA

(QRS ER BA
BRUMHAARBUA TE 7 &14
NECh-# RABE

(2)eS FE
SSRIaAKBRRLAT EA 7 B14
NECh-#7RASHA

F 22, (8%) SEOIT AAD
5EOG2 EEQ2

 (2)) hes $92007-131602 (P2007-1 51602)
22) HERB SF BR LOFESALTE (2007.5. 17)

 
64) (ROSS) HRB YS ABEL OLORT

(57) [HR]

.Sha) FCAT mmFORABA 97 Pleas. FERRE BO Soe YR BORIZ peRM
L . Bro, FERGAL DeSSEELS RA
SRCMIOT 6-1PP OL CORRARERHETSL

[RRARES]  UERERAS CURRZe S WREEEBhyp 5 Ze S 1K

JERSE 1kee Zend ne3 CORBARECHEMICESILho, WARY POPE LCs. RRAS ETS 4 44 MARKOMS4oF

  
 

 
 

 

&, COPMRSTEREO A} CRHTS AM

whe,

CHRD) Bh

Ex.1002

APPLEINC./ Page 519 of 825



Ex.1002 
APPLE INC. / Page 520 of 825

4EHAZO08-288370 (PZ008-288370A}LA we

 CEFReR|

eS kb VBLLEORAES:6 20BERLe-PODRCEfie, bo. WRIA LERchoi,WEREPRUESPUR VP 9
REACT. SELLA OMOEATS 1 ORES, 5 ODLROR

ReTAS ORMEORCAARTS £ AL4RR 29,

Lao?)

RUBLE 4 ILOOAVSIZ. HSREEES OLLILE ASSRESALeC Ee

PSR1 CROWS or? 8

(333583)

HEC 2 OBOE9 bbeCLLSD BPRSaoSEELG

BPORSHRPoe. to. GARRSAMSATS CL ORR E T ORION &

fobs 2 ROMSYee

Ba}

_ HSCS 2 OMIA 3 bebe kb Le, reROR RC EEREETSee 1 TSRSOTORR OY

CSR]

BiatR 2 CREB 9 Biber EL LBS WR OfPCE!

rfl>eeeSTPRAREATS 74 DERE CIS OL ORS SARE

LEAOUTRO +37 #

Cake)

Halal 2 CORA bebekb LBA, Ha4APECRET44

AreeSATSARSBSSREeeEROTIC & © beRR 7

S708 1 PEA OPPCHROMRR Ye

 
 

+

 

 
 

  

 

 

 
(383087)
Maceohee BAS cb LRA RESTAL PAIRCRACLERMET

ASE 3 PYRG OVOCERRORROI? 2,

Cokes}

Hates § kb LS. BREATSD BIRSoLSEO 

 
FYB GOPNVGYSut(EPROMRE72,

ATS ERODESSk OR. RRMORS & a RAmee&bens£8, ahem slbeeBSHPREAES BaLLeet
(RET SHER EGAPieRR2

(sHH10}

RRBROT: < SB, BPREATSP oe - SIMA L MEGS

C. TRACERS&GPSeBEveaguateeeeoESOvive:car:
Al ERRLTOTBRO OUPHRPICOSSE PF

Cpa)

BiaRROeeSAE BIKES LOC ERBAERBRS LCFQOQUGEILEST4Fe-SiG@erChS ls EHBL TSHREGONup

 

 

 
COURT >YEO ®.

ASCOABorbs<b —Fes. ARES 10 0 O etcSUARIRBELt 7
OOOGHL#HT4Pe-Si-Cr@etvhacle SRNL TAMENB6ay

PRPCOMVPP

(FESRIH13 }

BOSCRREROMP: < ba AAR1 OO O eK BITATRERRIEL LC 7

OOCGUILERTSRRG ATH C6 ERINY T AGRI 3 536Pca

Ex.1002

APPLEINC./ Page 520 of 825



Ex.1002 
APPLE INC. / Page 521 of 825

 

(33

MRE ee 2,

Tea0H14)

BRLObes kb LBWEEEAT SD-MMRCDYD Pecks 1AERI4 LeeSWRROMREMUELtse OMe). 1 fasfs
24 LESHAY S2 PERSIE EROS TARAS NS1 SOWPicom

BI LVPP POEE

LHRTH15 }
 

 

HABBODAS EL LSRULERSSL MECH HES EL LUND

SEKI VESPATRONSMEL. BUCSET, UINAEIZE DO. 1

BOBLERYI? PEBAS EL CMRE TAPSME 1 SOUT

TROIAHaim]7 7OIE.
Lia

[0001]

ARAL. (UESATETSRSaDR2PORSORE

HRACBESS

Leo)
{0002}

HAPaR?7m BISae | NEASPOTNEFRACBY? . RRBRSI
MATSUNSIOMBS « CBEeb OTL ARER, EURTO-OCHAS YS?

PioLCE. XRTIG. EeLOBEReniEas< GS VOWS, YP7IAN
ABULEPRI. TOT PICBCBURR I< RRFEeZk,
34BROBREMLE DS OPS IE IPOAMAPARCIPHe AWSIE

2 bwyCBRCA A .

{0003]

COLSEEINEERTSlo BeeTORROna IVOok
LCdS, BeOMOES SyramRHET 2 94 SOR SCRREIL CORSA
FBR. RGR? 2 Sf ee DeaRAGE LOHRIUBr, Lip leat&MABEayes NEE ISIESIE foPOP yAOBerewele | Van4

ARFAUPE Ys SF anyenactWE» TeSECRET2
. AMARALE ERR oC HEA HESOASD RPA,

{0004]
Bro. BASOMRUCESSBSSRE 72 AT ROR SACRECORSA

RUBS.TE+ IOUSBeLoeAteCd. LiPLese. o@

PICSCid,AOA©SOROSMO 2 PF NSE

heekbO. 2mmORADEID. k%e. 1 ALLLORRST PRBRPAT

ARMNMUL, BO. lmmlLibeadSoeAT 15 Om OLPORMERIT Y

PARBBMAAM SLEtmmkOGEyes rcs, LALLEOIbs

SING SZLASStoTA CEESIL).

{0005}

SAGE. 4 eo?PORESA,hotstupeaacirceFSR{EF a PF hAPIOSRERL. BAO}ALAS WOMEOES, CRELAPLTSITS. LPL ARS. COCevCld, Baeck MAMIoweSE
OR)esema vee Tb oNcKAVPPPVARETE VIP PERRET
. 2, RAS CS BEV RRS CHAP) .
"10006}
ez. NBS ABULORMEY2RCIT2PREE LCRE LOOPeH

WALKIZED. GRAMSROBES BS< PERG She AA PRSA
He, PAB- BOSLROBAEIYE 3 RAEICRRTOCHRS ) .

{0007}

S Hi. WEB). FARO2 34 PBR. 6 LL < SIROREoe

 

 

 

4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 521 of 825



Ex.1002 
APPLE INC. / Page 522 of 825

me

HOWECAf LINESRARRAIUT OD ABELR

SORIALRTitob, bE. 2uHblboty yee vyREPT oO

LALIEOKBRUCHIET A CLPCE EAAWRABH SA CHARA) .

{0008}

(EOL) HZ OO5-2LOOR SEAR

CHES.)2 O05 -15047 oath
BER

eR

~-
0

LAOS] FH2 O0G-1654294

CHEFSBM) A2 OO 4-1 4837 =

(SHOR

(SHARE FkPSBE)

[6009]

fE. Skt lomopoRatfsZSTRYP?PICT LADLE

ORRDSIS2SRL. de, GENET<PREORD72 b ESSESO LSPOR
fd, ARREARS 5(c% LimPore 1oe Flee, FERS ALOT
DP YAY BET RP ELL po, BORE 0 GLCREELOIL. DAG
LOWES S4 YP PL SOMERSETALMCHS.

[BRR ARESSOONER]

[0010]

AFRO. bateeBRTSTi. ISROSEEBERITA

FCSSC LICE. BEYOo LORS ReeeeauROHSYPPPE BOI RETERLAAb CRBCS OR

TSTALMA S.

[0011]

AREAL <2 SIBLEOBER}200 | BRReR Le afeewetoo finatibbAS tek oil, WRCeStcSE
Rie PA PCH, SULLA OOMSATSo 1 OMAA, 5 OD)

LOTRHER2PSS 2 ORESORCASireeHE TS SR OP
PRCHS

{0012}

aeLaeBEADS. Wed 24 LORSC. TRE S OLL LSATARESALae EHR L TOESLSDORS.tomy
S70. ASHS OR 2 OREOe ELD PAREAoOK

amainyeoEPBO bo ARBILaAWEaTecceeyoATS CAS,

wai
7>. ARSSSAIS. HYECER 2 ORRTHEI3 Bebe & LDS, BREE Pe eet hebebeettBME VP PCRS,

0015]

Svc, OSB. FIERCE 2 OWRD5barkb Leo, aRTLE

(ORESS 24 LOYSURTERREG967 = OT ARRCHO LER

WEL TABSPoeCAA,

£0016}

$70. ARAHIS. EMR OC ORIN Behe bb 1 Be. HEtS

(ETSfeerBCSTORASATSEPREESCB

SIE RRML YT AMSUFO PCRS!

  
  

 

 

 

  

 

[0017]

kfc. ARRAS. HERATSe<b LBD TURESATSE RIOR

AME RETSSRI YPPP THE,

{6018}

4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 522 of 825



Ex.1002 
APPLE INC. / Page 523 of 825

~ Wa wee

Bl. ASFA | fiendsSIBOI RPEEL LR. THERASL MRE
WOWMic ENGEL ERBBL TOMER USIPCHS,

we)$70, AROREAIS. WECEEEIRESSSRRHe<6 OR, RRO

RSG a, MRAMORSEDETALA, avbOPRSWELSAORI

RCASTERME STSWSVI7 OCHS.

{0020}

Kv. ORS. AVEC RRPy < hbBS BAREATAR eS i

~ALRGSTH oT. FRURRRESDE LMAOARAESTROMPAA
HSRESEZS5 ObieDELECETAMVOT PR CHS,
(0021)

Suc. ORBHALS | HUECERRSERRReCSL BI, EAR1 OO Oe leita

    

 

EE Let 7oagogGEDEEET! Fe - SLifStChaAarLeRlL TSihe eaef
VPPPCHS.

{22 ]

Sa. AALS. WESABEARIAIM< ©kecoe FS 1 OO Os ka
HERE LOFOOGOGELLE ATA RF e-Si-CrA@extaac & ERIE SCAlf
Bf VD Pe CBS,
“t0023)

yo. ARSRAAS HERR: < 2bAD, SUBLT OOO RBS
HAVEL LC POOOGLIELSaTScoeCah AT kB RARE YSER
BPECBS,

{o024]

Re.ee HECPECeLS, TREESTAL RICHY.Ate < LOSER 4 LeSecaealdlgkeiiieGLASres£teenageheatsVPP PeBSCEL EME TSR Ve POR
{0025}

7, RALRSOS<b LBA, RHEEATS PRCA DY

a_~PUATSCaaTL. AES 
 thee c kben{heeoi OyGarRelc LORS Eetet V7 PRS 7h ERE TSOSTPP eamCHS.

£0026]

PBITUL, EPL ROSAIANPYROKERPP IYREBAR

a lh24 VERCHCALOREART6RRO3UREO AMBP@. HOSS S OLLLSAS SERREOPERPS CO LSS LAGS GRRpkeee
"AVEBSIC]S, RERUIAOPeh, SAWS, HAE OR
RRMA L TS CEPRMCHS. COLI CRMEMASDUI ARERRC
SSS2721S BGSSPRYCa PR-f Ae TEOMA (Heese 3 DA
O FRChEREteSIRESOE IRR) 2SUL ICATRUELY

 
 

  

{0027

{GEISSIESTA tcl, RGRERRReSSPORECRE

(24 VePES EARSAD. bo LCRREPEIAR +AOHAWES

ASL—- MNCRLCBS CHEBOT25LSCRee

« RAHARee Rao b OUPUCSHSPREEROS| AE0%flee TALEBCE SM » HBEObbBROS, Asia lae— OME
RESTIDES 2. 3LOEBROeaLL. SROReneehe 2HLIEPTRS
£0028]

 

 

4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 523 of 825



Ex.1002 
APPLE INC. / Page 524 of 825

weeoo

 
  300. EERE:GMSCSCASRR. 7MR

. REBROTCSRS SRR LO OO eSARABS LC

FOOOGDESATAFPe-Si-AlLBG@e(er Pah), Fe-Simee. Fe

~Si-CrBe@e. BUlcFe-Si-B-Nb-Al-CHGS(SEAIWAED

BPRS MVS CE AE OSS Lv, FH1 000 € (2SRE

OOGLLEEA TS SREBHuds, RPELMSOHA

ICSSEERROMER 6 OSCE LOL. UMTS 1 O00 etcBiARI

RREELTIOOOGIEL EATSNES CEPCEA, Paad }RRRICH

SHERE4 0 0 OGRECH Ook OMIRER 1 O00 Oc Ib4 RARE

FEL LOT OGOGELLEATS REARERUILE, 2 ot bOAEGEO

AVRPASeHe LO ABAPABRIOS & DRAUSS

 
 

  

  

 

  
 

ES SDE S OLLOREO74BEIT OE SACUR) & ER

Saige [RURROSFEE CIBARCS BP, WCEPOUREAELe SPITCHE, 5

OPLRaite SETS! = EIGER S. RVANERGREAS <  o_, HOSGRSs

PUB EAS bs, RAR LS GRRSEK2 GAAS

. BIACRIEESyeasSETS OLS Li, BREEHOMOse

SS OSMSE & CERES4BIRR. SR4ORE

LC TSScHE SioC BO ASSES OLLES AY2BH RBSAR CRS! O

LEBCRS,

£0030}

B7l, BURRS 2 94h ORRIROOERECAO TE EY,

10031}

BORK LECICSRES © SRSPILCtPES £ ICE
BTEIECEO, BASUREBTA Ee<, MERI 4RREELYe

AVP PPEBRTSZLEMBCSS, SHC, ALASOMBRILEAL

BOCHREORCHE DK ICES CRICUIMIGRETBieERIS4 PPE

OTL PCE EPPOLEPTE CAIDAS A,

[ROR]

{0032]

ASRS LARIRENTSfsVIB, SROMMRBL AT AT 234 bh

RNCERTfsaga]LSD& HL OPERPABPSS

EES A> PP PELOMALPSIE RPSSS,

[0033]

Ke. RRC E SARE BVCid, BRET LYRICCort LESeS

TAC, SRAOASIONTAMPS, ELI eeeT OBAFAVOR

EATS | EMRECS S

{o034]

sy, BRILAA Pe PORCOS, BOMBSSRR

Aloe GOORILES BIRICCR 4? POWBILIC IES Be = Be

FECLERTEA,

{0085}

ooo, RRCLAYSoeORICIs, BE, SRE. (Se

Sg OORDEASSHUES UCHRCBS eo, PRICES5 ADRS

0036]

aye. AGRE SHRbeCid, TRESS | RSonytcARR9

RG OGRDALCyhoaEASeG 4 ooSRE LOEoes

WHEE eS. RICE ORO USP PI. PARLELAA, 7 4

JARORMIELTRHTS OC. fe2 POORERONSSRS Te

 
  

 

   

4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 524 of 825



Ex.1002 
APPLE INC. / Page 525 of 825

os. ~ wee

CSB,

[ERSSHETSORBOER)

10037]

RRSBIRGHOSSLONEOLS2 oT RECA

ACRE ATSRS, BRAC ERETS. BRAOMACASRTS x de.ereiE REAMteAAWEHeeHe g
BERRS, Soil. BARSRATSEO, PRERRC“RSsbhpi Ze BRA
Ya. & LCSEREROD”794 bOIRLS.AODHee 5 ODLbang
i FURL deer Ped, LOR, SSRREEaRLk 3 ic

 
   

 

 
10038)

RRBsIs. ee% > 2RRET4BSRBON TIS, HATIbeesRPHAEAST LPMS Li, Thus, CALORIE

ouHOMHRS OIELE TY PRP RYA CREEP 
  

HE LTS OLLE Lae
3. EAIe

 

 
 

 fiLohse SOIES LOR a CHS, S72. (GSRPMBOHme LClk, SPLE
AORMEASSASWEMOSCEPMBLYY, Chk, caAby LAHORWET
APAP YARLOTURIDERERBOS @ 20S 70REL EX Lopbue

“oP peo, (SRSOSBehe LAL YoY:ROEL DSPMES & 2B rz
OCHS,

{Chia}

{0039}

URI, SURSEREBL ORSRRR IZOVSOREL aT “aSRRBURMBSUE ¢ LC RABFe -Si-Al Renevs  CSMeTUPS BRIE SSRIJak Le, BeReehtRe Fea-Si-B-N brAL~CR
Se(SEY S23 Ok? he 4 ORR HGHUPS x 4 3 ESRB. SURERREES

 

 

 

ELE Ni Zn ea S4 hES. SIMI, M4 Ce) CAS.

10040]

BP. SRIRSe 2 2 SIRTSe, BRPRE LO ReSiAL eel

RVRAD) aLTS. REARSPETBrowPRPeC. ST
FATES £ ONALShe LP. SEES . RETAL AEARRSEWout,
SHRP. OS OCCAFARISTo, RR YDYeas LO. ne

Whtopooethetbee Ref = PARESROLCate LC ASUETEBL KAP RTL PRICE OS beERIBL, 6 OCT?! HYSBL CWMSMEL A

 
 

font_ (GRRE 1 1 NRTAte. PURREEKBSELT Pe Si -B-Nb-AC CRAERYPS ROAhe4 RAUBLI, SLBIE LS
RRRE WSCASU PS If S EREIB ETRECHLRUE

ML R27 2-7LMRENS bP ERIBL, 6 OC C2 HBLCHREIRELA

 

 

{0042}

GAC, FIANCEASSRI 4 BBS ew Ni Zo 7 294 hOBOK

YQPc OoRS 1 Ow CORRAL COBPRe 2O0Oke -cmim

EE CUEERRIBAO ES BN}9M AREA1 2 0 OCCHET. Hi
BOAgeeATSERSLIS LW on, BOE 1. 2mmORRCAO, ee

BES OO BTS.

   

[0043]

31RES | CEOVER. GEO. 1 21amORRRT RK
WLC a4SEL, BeLAELLA PF 4 FEMSATISK OSEwe, sad JaaneHTS Llc. SimmCULAE92Be

4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 525 of 825



Ex.1002 
APPLE INC. / Page 526 of 825

a D we

 
SUSRES11 Cel 2) PRLSbE LCARIBE S Gil. POSIBSSe 1

LEMESLAC. Smm ARCOM LeeYA ROARSSOR2 2 (Lb

WBE 1 OO) SR2L—-hELTAGBL. 500g“cmt, 1S OCHREC. BR

ShoICROPeoCELreRL? C4 (a)

~“l4d Ce) ) . HOBYWE LC. Rl icsroto oe2 7RL ~SEPP

o BLL. SRASRO oo 97 PRL4?OREERLE GOCHKS,.

£0044]

(41)

 

| Aya y aR

TARE-W 9 mam,MSG. 9mm)| AYERD Bai
Sp-h1 Bye he

 

 
(ni | &) 

| fy8deY | REP RBHIAM|AP RESO AB
RGB RAYPPR VATR|foooRES

()

ae

 

——

ee esre 0 ae

| | stich
ee Be 70 78i : i

on os0Ek

WO 28

 
 
 Min Fa 94 EO AAPHEERB

© (ag bath:3mm, HAO, 3am)

 
 

 

{0645}

He LIST EGC. Tees 1 2 HISARDS CS 1 0 OERS & FP

HAASEATS 7 ST ROPORCSPIA, SOOMCREAT S

NiZnve23¢ bE SAQP GL HSL, LOABEIN PAROS COS

HOES KS 24 Po POORLOS, T4pbb, RIRHICL ABEHO

{9F PORREBRPEDRHCBA CE Paes,
(SEH

£0046]

[iOS PSSLC. 74 bP.ESE LO.EPR)

REP e-~Si-CrAGhokr bod SEIHAAeSLR BORE

ELE. NiZn 7234 DEPOASRASo. SIG. Bl Ce) THA.

[0047]

BT. Hic dL S(GRRSUE | LARPoro, BME LF e-Si-ctr

RAEORT |TCR2ESL RROASeDRLO. FE

PRESS 3 ARCS KEELCPBON—2be, IZ, PIA

BATSRR(32 4 hE) .ONC, BRI2 OE L CHAT

 

 ELBE 1

Ti4 (e}}

no

fh 4 (h)4

Fata 3

LW 4 (o)]

ASEHi 1

CB 4 (e)]

Pet 4

(i s}

 

 

 
4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 526 of 825



Ex.1002 
APPLE INC. / Page 527 of 825

(9) 4EHAZO08-288370 (PZ008-288370A}

34 DRESS foeNi Znos 34 bOICLPA19RRR

LOw tlsa@l, COMKE 2 000k es /cmtOHITCMERBOaS. Riv

OOASSP 1 2 O OOOHLA, AOAcsPeeOTS 13mm, 22pitel. 2mm,ox ESO. 2 5 minOHSCAD. fo, 223th
FRS-3mm, B80. BmmChO, 6HERS OG oaTS,
£0048}

LOHRfeteiedOS. REO. 1 SmmOmeeee TPOSLTINS
EL, RESALELOA S34 RARISAOALA Coe

He Rok hETROWEAILRE LL. Cana4 3 SONSESS EaPe
—-Si-Cr AerSor—AP eile, MPRMCHHSEN—Ab AMRS ERO

(RTOeELROD.LEAR hOB 3mm, BSO. SmmANi Zz
a? aot RAR SREL LS OS, 30m i neeCUrLISBLAON

iZ2nvx94 } PRESL. ARRAS LARA Be. HOMCASEAE 2 &

RAGE SOT LD PD 2 REE(eR AHSERERSSUR: LeoliiteihS RO

PAO A4 VPOeyARES ICRZIRT,

£6049}

{322}

 

  
 

 

 

 

 
 
 
 

 
 
 

AVHD ate

(24tH8mm, SO. 7mm)
AUR TE ae

 SHLHE SahE Min ree34 b SEACHBEREegies
‘Niin Pa MEORE|Foe Pisum RELALS

 
 

Hae
: RYVRGR YEREADCaw 

 

Rat

 

2 3[ EH 4 (2) ]

   
{0050}

Rioskl. (OAMSoTN b OLR2S3ROS|

WL? 2 9-1}Bie 7St RRR5peRRPaPe
AGREE= 1 SGDEASBHTS . AIC, BOT ro? PYALR2

OMDINCHETCH EE AER SNA, OH. SS OnLORDAPS | neuerHEBELBVCIES uemMBOHIPASIAD EONLLibs,3Re $ a, weet
iB SLLEA OAR E CH, BOSSBIOMBRERAT£4 ee mETSPPP YAORN + 2 OCR E THIELCOR | 6fx ws ‘Ganeeea
{ SMAORSteEH ]
[0051]

CEM] ABERCiSSSRPORESRACE, Ei (2) LORNEE

~ 2 Cb) Foe.

[il2) ARRHIC Hb 4HR>2 2ORSRAORTIE, Ed Ca) thee

. 2 Ob > (Es,

(8) ARBRICRiSRR7 POPESAORT
(EM4] ASRURICRA SER LO? PS&LRAoC CORRESAMT

anvHis, B44 Ca} ~Bl4 Cd)AON, ES Ce ) ORBEA ICHb4 SE

 

 
  

Ex.1002

APPLEINC./ Page 527 of 825



Ex.1002 
APPLE INC. / Page 528 of 825

REDOHES

  
UPSOaeN)

(0052)

 
3 TI-f i

4 BRERO

5 eeEg

1 ORRear{9 )
2 CORETERI }

G NiZn7x34 hRoAaL
Li (BA Li-- bh) He

12 CB lien

13 (Blo

—RA) Bs

BA) SI

(Bayh) GSR

 

 
21

22 (B2>- ho) Meee

tit)

 niinSayAEAES:

(b)

. 2ORRTE

(10)

ORCA,

3

(ES) SAROMINCHE HO, TROT2Pea,

(HG) BPBORMAACHERE

KOA YY? PERT,

CENT] 4388SSE7 9ORE

4EHAZO08-288370 (PZ008-288370A}

OrVEREER LTS, BE

 

Ex.1002

APPLEINC./ Page 528 of 825



Ex.1002 
APPLE INC. / Page 529 of 825

 

{5 )

  
  

 

9

1

_-3
ce 5

\6

(14)

tea] 

were
fffAD

es-°
) 4

Popolenta|YD

a\
to} 4

a

Ye
Cee
E13

 
 

     
 

     
    

 
 

 

4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 529 of 825



Ex.1002 
APPLE INC. / Page 530 of 825

 

 
bD 4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 530 of 825



Ex.1002 
APPLE INC. / Page 531 of 825

od Nee 4EHAZO08-288370 (PZ008-288370A}

Ex.1002

APPLEINC./ Page 531 of 825



Ex.1002 
APPLE INC. / Page 532 of 825

 

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

17 March 2011 (17.03.2011)
 LDUCAMEA

(10) International Publication Number

WO 2011/031473 A2
 

(31)

(21)

(22)

(25)

(26)

(30)

(7)

(72)
(75)

International Patent Classification:

HO1F 38/14 (2006.01)

International Application Number:
PCT/US2010/046611

International Filing Date:
25 August 2010 (25.08.2010)

Filing Language: English

Publication Language: English

Priority Data:
6 1/236,732 25 August 2009 (25.08.2009) US
61/267,187 7 December 2009 (07.12.2009) US

Applicant (for all designated States except US): AC-
CESS BUSINESS GROUP INTERNATIONAL LLC

[US/US], 7575 Fulton Street East, Ada, Michigan 49355
(US).

Inyentors; and
Inventors/Applicants (for USonly): BAARMAN,David
W. [US/US]; 6414 127th Avenue, Fennville, Michigan
49408 (US). SCHWANNECKE, Joshua K. [US/US];
632 Kent Street, Portland, Michigan 48875 (US). TAY-
LOR, Roy M., JR. [US/US]; 8095 Courtland Drive,
Rockford, Michigan 494341 (US). NORCONK,
Matthew J. [US/US]; 2075 Sandpiper Pt. NE, Apt. 320,

(74)

(81)

(84)

Grand Rapids, Michigan 49505 (US). STONER,William
T., JR. [US/US]; 6666 Rix Street SE, Ada, Michigan
49301 (US). ‘TURNER, Kaitlyn J. [US/US]; 4222 Lam-
dale Ct. SE, Apt. D5, Grand Rapids, Michigan 49546
(US). BERWALD, Thomas J. [US/US]; 14682 Pine Is-
land Drive, Grand Haven, Michigan 49417 (US).
MILES, Michacl E. [US/US]; 4860 Ridgeline Drive NE,
Grand Rapids, Michigan 49525 (US).

Agents: SHUNTA, Dustin H.et al.; Warner Norcross &
Judd LLP, 900 Fifth Third Center, 111 Lyon Street NW,
Grand Rapids, Michigan 49503 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BIT, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, FFE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL,IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL,
NO, NZ, OM,PE, PG, PII, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TI, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,TJ,

[Continued on next page]

(54) Title: FLUX CONCENTRATOR AND METHOD OF MAKING A MAGNETIC FLUX CONCENTRATOR

402
(

(57) Abstract: A flux concentrator and
method for manufacturing a flux concen-
trator is provided. The method can in- 

 

Fig.4   
clude combining powdered soft magnetic
material, a binder, a solvent, a internal
lubricant; mixing the materials to create
a mixture, evaporating the solvent from
the mixture, molding the mixture to form
a flux concentrator, and curing the flux
concentrator. The flux concentrator may
be laminated and broken into multiple
pieces, which makes the Mux concentra-
tor more Mexible. Breaking the Mux con-
centrator does not significantly affect the
magnetic properties. Since the perme-
ability of the binder is very similar to
that of air, adding tiny air gaps between

404

 
 

 

the fractions is not significantly different
than adding more binder.

 SEsbs babs bsbsbast
  

Ex.1002

APPLEINC./ Page 532 of 825



Ex.1002 
APPLE INC. / Page 533 of 825

WO 2011/031473 A2 IIMIMITINT INNATTAREAAA

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, Published:
EF, ES, FI, FR, GB, GR, HR, HU,IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

—_without international search report and to be republished
uponreceipt of that report (Rule 48.2(g))

Ex.1002

APPLEINC./ Page 533 of 825



Ex.1002 
APPLE INC. / Page 534 of 825

WO 2011/031473 PCT/US2010/046611

FLUX CONCENTRATOR AND METHOD OF

MAKING A MAGNETIC FLUX CONCENTRATOR

BACKGROUND OFTHE INVENTION

[0001] The present invention generally relates to magnetic flux concentrators and

methods of manufacturing magnetic flux concentrators.

[0002] Magnetic flux concentrators, sometimes referred to as flux guides, flux focusers,

flux intensifiers, flux diverters, flux controllers, flux reflectors and other names, are generally

known and have been used in inductive heating and inductive power transfer applications. Flux

concentrators intensify the magnetic field in certain areas and can assist in increasing efficiency

in power or heat transfer. Without a concentrator, the magnetic ficld is more likely to spread

around and intersect with any electrically conductive surroundings. In some circumstances, a

magnetic flux shield can be a type of magnetic flux concentrator.

[0003] Soft magnetic materials, that is materials that are magnetized when an external

magnetic field is applied, are sometimes used in manufacturing flux concentrators. Soft

magnetic materials have magnetic domains that are randomly arranged. The magnetic domains

can be temporarily arranged by applying an external magnetic field.

[0004] One of the most common soft magnetic materials used in manufacturing flux

concentrators is ferrite. Ferrite flux concentrators are dense structures typically made by mixing

iron oxide with oxides or carbonates of one or more metals such as nickel, zinc, or manganese.

The varicty of “fcrritcs” is extremely diversc, because of the numerous combinations of metal

oxides, including somethat contain no iron. Typically, they are pressed, then sintered in a kiln at

high temperature and machined to suit the coil geometry. Ferrites generally have very high

magnetic permeability (typically over u=2000) and low saturation flux density (typically

Ex.1002

APPLEINC./ Page 534 of 825



Ex.1002 
APPLE INC. / Page 535 of 825

WO 2011/031473 PCT/US2010/046611

between 3000 to 4000 Gauss). The main drawbacksof ferrite Mux concentrators are thal they are

often brittle and tend to warp when manufactured in thin cross sections. Ferrites also typically

have a low saturation flux density and therefore becomesaturated easily and thus are no longer

significantly more permeable to magnetic fields than air in the presence of other magnetic fields,

which may be undesirable in some applications. Ferrite flux concentrators are sometimes made

thicker to compensate for the brittleness and poor saturation flux density. Ferrite flux

concentrators may be machined thinner, though the hardness can make it difficult. However,

machining thin components will not resolve the saturation issues or volume manufacturability.

Further, machining components can make mass production expensive anddifficult.

[0005] Another soft magnetic material sometimes used in manufacturing flux

concentrators is magnetodielectric materials (MDM). These materials are made from soft

magnetic material and dielectric material, which serves as a binder and electric insulator of the

particles. MDM flux concentrators come in two forms: formable and solid. Formable MDM is

putty-like and is intended to be molded to fit the geometry of the coil. Solid MDM is produced

by pressing a mctal powderand a binder with subsequent thermal treatment. The charactcristics

of an MDM flux concentrator vary based on, amongother things, binder percentage. Typically,

the less binder the higher the permeability. [lowever, in conventional arrangements, less binder

translates to more metal on metal contact, and therefore more eddy currents forming during use

of the flux concentrator. Although MDM flux concentrators may be manufactured with a thin

profile, it is difficult to manufacture an MIDM flux concentrator with all of the desired magnetic

and thermal characteristics due to the competing effects of varying the binder percentage.

[0006] Consumerelectronics, such as cell phones, mp3 players, and PDA’s, are trending

toward slimmer profiles. Simultaneously, there is increasing demand for portable devices to be
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capable of recciving wircless powcr. Current Mux concentrators suitable for use with wircless

charging systems are generally too thick and therefore can noticeably increase the profile of

consumer devices. Accordingly, there is a desire for a method of manufacturing a thin flux

concentrator that has the desired magnetic and thermal characteristics suitable for use with a

wireless power transfer system.

SUMMARYOF THE INVENTION
 

[0007] The present invention provides flux concentrator and a method for manufacturing

a flux concentrator. In one embodiment, the method includes the following steps: 1) combining

a powdered soft magnetic material, a binder, a solvent, and one or more lubricants; 2) mixing at

least the powdered soft magnetic material, the binder, and the solvent for a sufficient time to

dissolve the binder in the solvent to create a mixture; 3) evaporating the solvent from the

mixture; 4) molding the mixture to form a flux concentrator; and 5) curing the flux concentrator.

Utilizing the appropriate types and amounts of materials the resultant magnetic flux concentrator

can be manufactured with magnetic and thermal characteristics suitable for use with a wireless

powcrtransfer sysicm. In addition, the resullant magnetic Mux concentrator can be reliably

manufactured with dimensions appropriate for a wireless power transfer system. For example, in

one embodiment a magnetic flux concentrator can be manufactured with a saturation induction

greater than or equal to about 500 m'Tand have a minimum width to thickness dimensionratio or

a minimum height to thickness dimensionratio of about 25 to 1. These results are achievable, at

least in part, due to particle or agglomeration sizes being kept within a particular range. In some

embodiments, prior to molding, the mixture may be sieved to control the size of the particles or

agglomerations to be molded. In one embodiment the powdered soft magnetic material is

agglomerated and sieved to between about 75 and 430 microns. In an alternative embodiment,
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the powdered soft magnetic material particle size is naturally between about 75 and 430 microns,

so no agglomerations need be formed and nosieving is necessary.

[0008] The method of manufacturing a flux concentrator may include adding an external

lubricant and an internal lubricant. In embodiments including both external and internal

lubricant, the external lubricant tends to bloom to the outside surface of the agglomerated

mixture and lubricate the flow of the mixture as it fills the mold. The external lubricant may also

help during the compression of the mixture. The internal lubricant tends to lubricate the

individual soft magnetic particles, which reduces particle-to-particle contact as pressure is

applied during the molding process, resulting in fewer eddy currents forming during use ofthe

flux concentrator. The manufacturing process may be used to cost effectively mass produce flux

concentrators thal contain small amounts of binder and exhibit suitable magnetic and thermal

characteristics. Durther, a thin flux concentrator profile is readily achievable with this method.

In alternative embodiments, a single lubricant maybe utilized.

[0009] In one embodiment, the raw materials of the flux concentrator includes a range of

0.001 - 2.0 percentage of external lubricant by weight, a range of 0.005 - 3.0 percentage of

internal lubricant by weight, a range of 0.5 - 3.0 percentage of binder by weight, and a balance of

soft magnetic material. In embodiments where a solvent is used, the amount of solvent depends

on the binder and the solvent selected. In the current embodiment, between 10-20 times as much

solvent as binder is used. In one embodiment, during manufacture, a plurality of agglomerations

made up lubricants, soft magnetic particles, and binder particles may be created. In

embodiments where solvent is added, substantially all of the solvent can be evaporated during

manufacture. The method of manufacture produces a mixture with agglomerations 700 microns

and below. The mixture may be sieved to a narrowerparticle size range to help with uniformity

Ex.1002

APPLEINC./ Page 537 of 825



Ex.1002 
APPLE INC. / Page 538 of 825

WO 2011/031473 PCT/US2010/046611

of the material during the compaction process. In the current embodiment, the act of sieving

separates the size of the agglomerations to between about 75 and 430 microns. In one

embodiment, the flux concentrator has the following magnetic, thermal, and physical

characteristics: permeability greater than 15 times the permeability of free space, saturation

greater than 30 mT, conductivity less than 1 S/m, and thickness less than 1 mm. Such a flux

concentrator may be manufactured using an embodiment of a method for manufacturing a flux

concentrator of the present invention. In alternative embodiments, the flux concentrator may be

manufactured to achieve different magnetic, thermal, and physical characteristics, depending on

the application.

[0010] The flux concentrator may be laminated and broken into multiple pieces, which

make the flux concentrator more flexible. Breaking the Mux concentrator does not significantly

affect the magnetic properties. Since the permeability of the binder is very similar to that of air,

adding tiny air gaps between the fractions is not significantly different than adding morebinder.

[0011] These and other features of the invention will be more fully understood and

appreciated by reference to the description of the embodiments and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Tig. 1 is a flowchart illustrating one embodiment of a method of manufacturing a

flux concentrator.

[0013] Fig. 2 is a flowchart illustrating another embodiment of a method of

manufacturing a flux concentrator.

[0014] Fig. 3 is an illustration of an exemplary press used for compression molding a

flux concentrator in accordance with an embodimentof the present invention.
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[0015] Fig. 4 is a top view andaside cross-sectional view of an embedded coil within

one embodimentof a flux concentrator.

[0016] Tig. 5 is a top view of an embodiment of a flux concentrator including an

embedded magnet.

[0017] Fig. 6 is a top view of an embodiment with a magnet embedded within a flux

concentrator and an insulator scparating the magnet and the Mux concentrator.

[0018] Fig. 7 is a side cross-sectional view of a laminated flux concentrator with an

embedded magnet.

[0019] Fig. 8 is a perspective view of a laminated flexible flux concentrator.

[0020] Fig. 9 is an exploded view and a side assembled view of a double laminated flux

concentrator.

[0021] Tig. 10 is a representative view showing one method for creating a flexible flux

concentrator,

[0022] Fig. 11 is a representative view showing a method for creating a flexible flux

concentrator using a roller.

[0023] Fig. 12 is a representative view showing a method for creating a flexible flux

concentrator usinga roller.

[0024] Fig. 13 illustrates two representative views showing break-points for two different

flux concentrators.

[0025] Figs. 14 and 15 are representative views showing a method for creating a flexible

flux concentrator by scoring and laminating.

[0026] Tig. 16 is a representative view showing a method for creating a flexible flux

concentrator by molding the concentrator with a pattern.
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[0027] Fig. 17 shows a representalive perspective view of a flux concentrator having an

irregular pattern, allowing for various levels of flexibility in various zones of the flux

concentrator.

[0028] Fig. 18A showsa perspective view of a trace embedded in a compression molded

magnetic flux concentrator.

[0029] Fig. 18B showsa perspective vicw of the tracc.

[0030] Fig. 18C shows a top view of a trace embedded in a compression molded

magnetic flux concentrator connected to a stamped coil mounted on the surface of the

compression molded magnetic flux concentrator.

[0031] Fig. 18D shows a sectional view of Fig. 18C.

[0032] Fig. 19 shows a perspective view of an allternalive embodimentofa trace.

[0033] Tig. 20 shows an alternative embodiment of a trace embedded in a compression

molded magnetic flux concentrator,

[0034] Fig, 21 shows a top view of one embodimentof a wireless power module.

[0035] Fig. 22 shows a bottom view of the wircless power module of Fig. 21.

[0036] Fig. 23 shows a top view of an embodiment of a wireless power module with an

array of coils.

[0037] Fig. 24 shows a top view of another embodimentof a wireless power module with

a multi-layer array of coils.

[0038] Fig. 25 shows a perspective view of an embodiment of a flux concentrator with

co-molded traces.

DESCRIPTION OF EMBODIMENTS
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[0039] A flowchart for a method for manufacturing a flux concentrator in accordance

with an embodiment of the present invention is illustrated in Fig. | and generally designated 100.

The method 100 generally includes the steps of 1) combining 102 soft magnetic power, binder,

solvent, lubricant (for example, external and/or internal lubricant); 2) mixing 104 at least the soft

Magnetic powder, binder, solvent, lubricant for a sufficient time to dissolve the binder in the

solvent to create a mixture; 3) evaporating 106 the solvent, for cxample by heating and/or

applying a vacuum to the mixture, 4) molding the mixture to form a flux concentrator; and 5)

curing 110 the flux concentrator at a temperature sufficient to cure the binder. Although the

materials are all combined, the combination need not take place just before the mixing or at the

same time. For example, the lubricant(s) may be combined with the other materials anytime

before the solvent is evaporated. In embodiments with more than one lubricant, some lubricant

may be added before mixing and some after. In some embodiments, the particle size of the

mixture may be controlled before pouring the mixture into the mold cavity, for example by

sieving. Controlling the particle size of the mixture may include controlling the size of the

agglomcrations in the mixture.

[0040] The flux concentrator may be manufactured using essentially any soft magnetic

material. In the current embodiment, iron powder is used because it has desirable magnetic

characteristics in a frequency range used in connection with inductive power transfer systems.

Two examples of suitable iron powder are Ancorsteel 1000C and carbonyl iron powder.

Ancorsteel 1000C,and carbonyl iron powder both have relatively high permeability, relatively

high saturation, and relatively low magnetic losses in the frequency range of 50kHz to 500kHz

when insulated or used with a binder. Ancorsteel 1000C is available from Iloeganaes

Corporation and carbonyl] iron powderis available from BASF Corporation. The particle size of
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the soft magnetic matcrial may vary depending on the application. In embodimentsthat utilize

carbonyl iron powder, the carbonyl iron powder particles typically range from 0.5 to 500

microns. In embodiments that utilize Ancorsteel 1LOQOC, the Ancorsteel 1000C particles

typically range from 75 and 430 microns. Other types of iron powder or combinations of

different types of iron powder may be used in different embodiments for cost reasons or to

achicve certain desired properties of the Mux concentrator.

[0041] In alternative embodiments, other soft magnetic materials may be used, such as

soft magnetic alloys, insulated metal particles, or powdered ferrites. Specific examples of soft

magnetic alloys that may be used include Moly Permalloy Powder, Permalloy, and Sendust. Use

of soft magnetic alloys may enable use of a higher binder percentage without degrading the

performance of the flux concentrator, An example of an insulated metal is phosphate coated

iron. The insulation may reduce eddy currents and corrosion. It may be appropriate to modify

the curing process to avoid inadvertently eliminating the insulation, which may be vulnerable to

temperatures used during curing.

[0042] The particle distribution may be customized based on the particular application.

In the current embodiment, a single type of soft magnetic material and binderis utilized, but in

alternative embodiments, bimodal or other customized particle distributions may be utilized. For

example, a combination of ferrite powder and carbonyl iron powder may be used to manufacture

a flux concentrator with desired characteristics for a specific application. In alternative

embodiments, blends of other powdered materials may be suitable, for example a combination of

high permeability, soft magnetic powders.

[0043] The flux concentrator may be manufactured using essentially any binder capable

of binding together the soft magnetic material to form a flux concentrator. A binder is a material
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used to bind together matcrials in a mixture. Examples of binders suitable for use in the present

invention include thermoset polymers, thermoplastic polymers, silicone polymers, inorganic

materials such as alumina,silica, or silicates, or any other binder capable of binding together the

soft magnetic material to form a flux concentrator. Examples of thermoset polymers include

epoxide (sometimes referred to as epoxy), Bakelite, and Formica. Epoxy is the binder used in

the current embodiment. Epoxy is formed from reaction of an epoxide resin with a polyamine.

The current embodiment uses a latent cure epoxy. It is a solid at room temperature, when the

two monomers are combined, but do not cure to a crosslinked resin until heated. ‘he resin and

catalyst may be pre-combined or combined at the same time with the other materials before

mixing, as in the current embodiment.

[0044] A solvent may be utilized as a carrier to disperse the binder within the soft

magnetic powder. In the current embodiment, acetone is used as a solvent in order to dissolve

the epoxy binder. In alternative embodiments, a different solvent may be utilized to disperse the

binder. In the current embodiment, once the binder is dissolved in the solvent and mixed in the

process, the solvent is evaporated.

[0045] Mixing a small percentage of binder with the powdered soft magnetic material

can cause agglomerations to form in the mixture. Tine powders do not flow well and when

poured into a mold cavity the fine particles tend to trap air. Relative to fine powders

agglomerates can have better fill and flow characteristics. Depending on the makeup of the

mixture, the size of agglomerations may be within a desired range, for example between from 75

and 430 microns. Depending on the makeup of the mixture, it can be beneficial to sieve the

mixture to remove the smaller agglomerates and/or smaller particles and further improve fill and

flow characteristics. For example, sieving may be utilized to achieve agglomeration sizes

-10-
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between 75 and 430 microns. In addition, certain agglomerates can provide certain magnetic,

thermal, and mechanical properties to the resultant flux concentrator.

[0046] In embodiments that utilize external lubricants, the external lubricant can provide

lubrication between the agglomerated particles, which allows the mixture to flow more quickly

and fill the mold cavity with more uniformity. The external lubricant blooms to the outside

surface of the agglomcrations as the solvent evaporates and provides lubrication, thereby

increasing the flow of the mixture and converting it into a free flowing powder.

[0047] ‘The external lubricant can be selected to have limited compatibility with some or

all of the soft magnetic material, binder, and solvent. In one embodiment, the external lubricant

may be combined with the soft magnetic material, binder, and solvent before or during mixing.

In alternative embodiments, the external lubricant may be added after mixing, but before the

molding step. Polydimethylsiloxane may be used as an external lubricant and can be combined

with the other materials before the mixing step. In alternative embodiments,a different external

lubricant may be utilized, for example mineral oils or vegetable oils.

[0048] In embodiments that utilize internal lubricants the internal lubricant can reduce

soft magnetic particle-to-particle conductivity in the finished flux concentrator and provide

lubrication between the metal or ferrite particles during the molding operation. That is, the

internal lubricant can reduce the eddy currents that form in the flux concentrator. Examples of

suitable internal lubricants include metal soaps such as zinc stearate, and powdered waxes. The

internal lubricant does not bloom to the outside of the agglomerations. Instead, the internal

lubricant penetrates the agglomeration and gets in-between the soft magnetic powder particles,

which decrease the opportunities for the particles to collide, which could result in additional

electrical losses.

-l1-
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[0049] The lubricants uscd during the manufacturing process, both the internal and

external, may enable less binder to be utilized while providing similar or improved magnetic and

thermal characteristics.

[0050] The materials may be mixed in a conventional mixer and essentially any mixing

technique may beutilized that mixes thoroughly enough andfor a sufficient time to dissolve the

binder in the solvent. Matcrials may be added in different orders and at different time

throughout the mixing process.

[0051] A variety of evaporation techniques may be used in order to evaporate the solvent.

In the current embodiment, the mixer includes a jacket where hot water or steam may be passed

to heat the material in the mixer. The mixerof the current embodimentalso includes a pump to

oblain a vacuum within the mixer. As the solvent evaporates, the mixture dries into a powder,

where there may be agglomerations of binder particles and soft magnetic material particles.

[0052] ‘The powder may be directly poured into a cavity for molding or sieved to control

the particle and/or agglomerate size. In one embodiment, powder is processed until a sufficient

amount of solvent is cvaporatcd such that the powderis dry and may be sicved. Jn an alternative

embodiment, the sieving step is skipped and a less refined powder may be poured into the mold.

[0053] A flowchart of another embodiment of a method for manufacturing a flux

concentratoris illustrated in Fig. 2, and generally designated 200. ‘he method includesthe steps

of 1) adding soft magnetic powder to a mixer 202; 2) adding binder to the mixer 204; 3) adding

solvent to the mixer 206; 4) adding external lubricant to the mixer 208; 5) adding internal

lubricant to the mixer 210; 6) mixing the materials until the solvent dissolves the binder 212; 7)

evaporating the solvent 214; 8) sieving the mixture 216 to control particle size 216; 9)

compression molding to form a flux concentrator 218; 10) ejecting the flux concentrator 220; and

-12-
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11) curing the Mux concentrator 222. One difference between this embodimentof the method for

making a flux concentrator and the Fig. 1 embodimentis that the mixture is sieved to control the

particle size. The sieving can be a oneor twostage process that can removeparticles that are too

large and/or too small.

[0054] The mixture may be sieved to remove particles or agglomerates that are larger

than a threshold, smaller than a threshold, or both. Narrow particle distributions will typically

fill the mold more consistently and reliably. In one embodiment, the powder particles and

agglomerates that are below a designated threshold are removed. Removaloffine particles leads

to a better increased uniformity in filling the mold. Air can be trapped more easily by the

smaller particles, so removing them from the mixture can be beneficial to the mold filling

operation.

[0055] In one embodiment, if needed, large particles and agglomerates are removed with

a 40 mesh US Standard Sieve (430 microns) andfine particles are removed with a 200 mesh US

Standard Sieve (75 microns). Large agglomerates may be ground or crushed and added to the

mixture and the smaller particles can be recycled back into future batches. In alternative

embodiments, different size meshes or other sieving devices may be used to achieve different

size particles in the mixture.

[0056] A variety of different techniques may be used to mold the mixture to form the

flux concentrator. In the current embodiment, the mixture is compression molded. An

exemplary press 300 for compression moldingis illustrated in Fig. 3. Simple or complex shapes

may be molded through interchangeable molds, which can be used in conjunction with the mold

cavity 302. The mixture, which in the current embodiment is in a powder form, is poured into

the cavity 302 of the compression mold 304. In embodiments that utilize an external lubricant,

-13-
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the external lubricant assists in cnsuring that the agglomerations flow and fill the compression

mold. Generally, the powder is measured into the mold by volume, and filled by gravity.

Typically, the press 300 is kept at room temperature, but in alternative embodiments, the mold

may be heated. In performing the compression, the upper die 306 is brought down and presses

the powder to form a solid part. In the current embodiment, the pressure may range from about

10 to 50 tons per square inch. In alternative embodiments, the pressure may be inercased or

decreased, depending on the application.

[0057] During the compression, pressure is applied to the agglomerations and the soft

magnetic material particles within the agglomerations. In embodiments that utilize an internal

lubricant, the internal lubricant helps the individual particles of soft magnetic material move as

they are compressed. This can help produce parts of increased density and compressibility,

decreased deformation and induced stress in the finished parts. The resultant flux concentrator

can provide better performance characteristics than those producedusing prior art techniques,

[0058] Although the current method is implemented using compression molding,

altcrnalives to compression molding may be used. For example, extrusion techniques (such as

ram extrusion), impact molding, or Ragan Technologies Inc. High-shear compaction are all

examples of techniques that may be used instead of compression molding.

[0059] Once the compression molding is complete, the flux concentrator may be ejected

from the mold. The flux concentrator may be cured or have other post treatment processes

applied, before or after ejection. A numberof post treatments may be appropriate to finalize the

flux concentrator. In the current embodiment, temperature of about 350 degrees Fahrenheit is

applied to the flux concentrator in order to cure the binder. In alternative embodiments, the part

maybe partially cured through a heated mold and thenreceivea final cure after ejection from the

_14-
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mold. There may be other post treatments, such as heat activation, low temperature curing,

drying, moisture curing, UV curing, radiation curing, or resin impregnation. Resin impregnation

is a process where the flux concentrator is dipped or coated with a binder resin dissolved in a

solvent, if appropriate. The porousparts ofthe flux concentrator are they filled with the binder

resin. The solvent is evaporated, leaving the resin to give additional strength to the flux

concentrator. Depending on the binder resin, a heal process may be used to cure the binder.

Resin impregnation may be useful to increase the strength of the flux concentrator or reduce the

amount of metal corrosion that occurs over time.

[O060] As shown in Fig. 4, a coil 402 may be embedded into the flux concentrator 400

during compression molding in order to reduce the z-height (as compared to a coil stacked on top

of a flux concentrator) and increase the overall strength of the Mux concentrator. To embed the

coil flush with the surface, the coil can be placed in the bottom of the mold cavity then the soft

magnetic material mixture can be placed in the cavity with the coil coil. After compression

molding, the resultant flux concentrator includes an embeddedcoil that is exposed and flush with

a surface of the flux concentrator. The embedded coil 402 is Mush with the top surface of the Mux

concentrator, which allows inductive coupling to occur on that exposed side. Thatis, the coil is

capable of being utilized as a primary or secondary coil in an inductive power transfer system

where flux maytransfer from or to the embedded coil on that side, depending if the coil is being

used as a primary coil or a secondary coil. The thicker section of the flux concentrator is not

intended for inductive coupling, but instead is intended to concentrate the field to increase the

inductive coupling.

[0061] In the current embodiment, the embedded coil is a two layer stamped coil. A

stamped coil is a coil that is sheared from a sheet of metal. A multi-layer stamped coil may be

-15-

Ex.1002

APPLEINC./ Page 548 of 825



Ex.1002 
APPLE INC. / Page 549 of 825

WO 2011/031473 PCT/US2010/046611

created by laycring multiple stamped coils together with a diclectric in-between=Vias or another

type of connection can be utilized to connect the layers together. Although the stamped coil is

two layers in the illustrated embodiment, in alternative embodiments the stamped coil may

include additional or fewer layers. In alternative embodiments, the embedded coil may be a wire

woundcoil instead of a stamped coil and the coil may be a single layer or more than two layers.

[0062] As shown in Fig. 4, the coil leads 404 can protrude out of the compression

molded flux concentrator. In alternative embodiments, the coil leads may be connected to

stamped traces embedded within the compression molded flux concentrator. One exemplary

configuration of stamped traces 1802 embedded within the compression molded flux

concentrator 1800 is shown in Figs. 18A-18D. Figs. 18A-B show a perspective view of a

compression molded [lux concentrator 1800 including an embedded copper trace 1802. The

trace includes pads 1804 for making a connection to a coil 1809, as shown in Tig. 18C.

[0063] ‘Terminals 1806 may be stamped to conform to the edges of the flux concentrator.

Connection to other circuit components may be touch-contact or soldered. The terminals might

be straight to allow for Molex connectors. Also, straight terminal would facilitate direct

soldering to a PCBA. Hole 1808, molded around/under the stamped copper facilitates the

punching out of the traces. Punch-out location 1810 in copper stamping. After molding,this

area is punched-out to break the circuit between the twotraces.

[0064] Fig. 18C provides a top view of the trace configuration embedded within a

compression molded flux concentrator and connected to a surface mounted coil 1809. Fig. 18D

illustrates the reduced stack height that is attainable by embedding the trace because there is no

center wire that passes above or below coil. Instead, in the current embodiment, current is
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carricd through the cmbedded copper traces. Of course, other mctals besides copper may be

used to carry the current in alternative embodiments.

[0065] The stamped copper traces embedded in compression molded flux concentrator

can enhance the strength of the part, reduces overall assembly stack height because the trace

required for the center wire is embedded in the magnetic flux concentrator, and enhance

electrical connection of coil-fMlux concentrator assembly by allowing various termination types.

[0066] Fig. 19 illustrates an alternative embodiment of a trace 1902 that can be

embedded in a compression molded flux concentrator. A portion of the trace 1902 includes a

serrated or castled edge 1904 that assists with anchoring the trace in the compression molded

flux concentrator. Other anchoring geometry may be used in order to assist with anchoring the

trace in the compression molded Mux concentrator.

[0067] Tig. 20 illustrates an alternative embodiment that alters the location of the

terminals 2006. ‘he spacing between the terminals and their location may be adjusted to fit he

application. For example, the terminals may be stamped to form spades for a Molex connector

or direct soldering to a PCBA. Connection lo other circuit components may be Louch-contact or

soldered. The terminals might also conform to the edges of the flux concentrator.

[0068] As shown in Tig. 5, a magnet or magnetic attractor 502 may be co-molded,

bonded or pressed in the flux concentrator 500 for strength and magnetic alignment.

Alternatively, the permanent magnet or magnetic attractor insert may be inserted post process.

Post process insertion may include friction fitting or gluing the permanent magnet or magnetic

attractor in place. The materials for the flux concentrator may be selected for increased

performance near a magnet or magnetic attractor. or example, a flux concentrator with a higher
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saturation may be suitable in an embodiment with a magnet, because a permanent magnetwill

locally decrease the saturation limit in the flux concentrator.

[0069] The permanent magnet or magnetic attractor may be configured so that it is

exposed on the surface intended for magnetic attraction. Alternatively, the permanent magnet or

Magnetic attractor may be buried below the surface, but still capable of providing sufficient

magnetic attraction for alignment of a remote device in a wircless powertransfer system.

[0070] The permanent magnet or magnetic attractor may extend through the entire flux

concentratoras illustrated in Fig. 5. Alternatively, the permanent magnet or magnetic attractor

may extend partially external to the flux concentrator or through a portion of the flux

concentrator, depending on the magnetic attraction force desired for a given application.

[0071] As shown in Fig. 6, the degraded saturation limit caused by a permanent magnet

may be counteracted by an insulating portion 604 in the flux concentrator. In the illustrated

embodiment, an air gap between the permanent magnet 602 and the flux concentrator 600

minimizes the effects of the DC field saturation typically caused by the permanent magnet. In

alternative embodiments, an insulator other than air maybe utilized. For example, the insulator

could be a Mylar film or a flux guide wrap, such as an amorphousfoil or a flux reflector.

[0072] As shown in Tig. 7, a layer of strengthening material 706 may be laminated on the

surface of the flux concentrator 700. ‘The flux concentrator may be co-molded, extruded, or

laminated for strength using a suitable material. For example, carbon fiber, glass fiber,

graphene, plastic or Mylar film, amorphous magnetic material, Kevlar, or a different composite

may be co-molded, extruded, or laminated on or with the flux concentrator. In another

embodiment, small segments of steel wire are chopped up like small steel rebar like stabilizers

but not so many as to create a substantially conductive matrix across the part. An optional
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permanent magnet or magnetic attractor 702, as described above, may be incorporated into

laminated embodiments.

[0073] As shown in Fig. 9, material 902, 906 may be laminated on both surfaces of the

flux concentrator 904 to form a flexible flux concentrator 900. In some embodiments the

thickness of lamination may be the same on both sides of the flux concentrator, in other

embodiments, such as the embodiment shown in Fig. 9, the laminations may have different

thicknesses. The dimensions shown in Fig. 9 are merely exemplary. The lamination may

include adhesive on one or both sides. For example, in Fig. 9, one layer of film is single-sided

tape and the other layer of film is double-sided tape. The double-sided tape has one side that

adheres to the flux concentrator and the other side that can be adhered to the surface to be

shielded.

[0074] The laminated flux concentrator may be separated or broken into multiple pieces

in order to form air gaps between different pieces of concentrator. The air gaps created by

separating the flux concentrator into multiple pieces in conjunction with the lamination allows

the flux concentrator to become more flexible. In addition, the additional air gaps in the flux

concentrator do not significantly affect the properties of the flux concentrator. For example, in

some embodiments there are already air gaps in the flux concentrator due to the polymeric

materials included during its construction. Breaking the flux concentrator described above will

generally increase the amount of air gaps, but not in a manner that significantly affects the

properties of the flux concentrator relative to breaking up a priorart ferrite shield.

[0075] The flux concentrator may be broken or separated into uniform or non-uniform

pieces. In some embodiments, the flux concentrator is separated into generally uniform sized

portions, such as the generally uniformly sized squares shown in the flux concentrator 800 of
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Fig. 8. In another embodiment, the flux concentrator may be separated into non-uniform pieces.

For cxample, in Fig. 13 the Mux concentrator is broken into random sized picccs and in Fig. 17

the flux concentrator is broken into an irregular pattern of different sized pieces.

[0076] ‘There are a number of different techniques for breaking or separating the flux

concentrator. Some ofthe possible techniques include 1) laminating and punching; 2) laminating

and rolling; 3) scoring, laminating, and breaking; and 4) molding, laminating, and breaking.

[0077] laminating and punching includes laminating the flux concentrator and then

applying force onto a patterned die 1000 to punch the laminated flux concentrator 900 and break

it into multiple pieces corresponding to the patterned die. Utilizing this technique, the flexible

flux concentrator of Fig. 8 may be created. The die mayinclude ridges that form a regular

repeating gcometric pattern, such as squares, triangles, hexagons, ctc. In one embodiment, the

ridges form a waffle pattern, as shown in Fig. 10. In alternative embodiments, the die may

includeirregular patterns or may instead include nopattern or a random pattern.

[0078] Laminating and rolling includes laminating the flux concentrator and running the

flux concentrator 11000 through a roller system 1102 to break the flux concentrator into multiple

picccs. As shown in Fig. 11, a first pass through the roller 1102 breaks the flux concentrator

1100 in the direction generally parallel to the axis of the roller, resulting in a flux concentrator

with fractures generally parallel to the axis of the roller 1104. In the current embodiment, the

flux concentrator 1104 is rotated ninety degrees from the axis ofthe first pass through the roller

and then run through the roller 1102 a second time. The breaks imparted in the magnetic flux

concentrator on the sccond pass are predominantly in the direction parallel to the axis of the

rollers, resulting in flux concentrator 1106. The breaks or fractures shown in Figs. 11 and 12 are

merely representative and in practice may not be perfectly parallel to the axis of the rollers.
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Further, the break or fracture lines actually occur in the flux concentratoritself, the lines drawn

on the lamination are representative of the breaks that would occur in the flux concentrator.

Depending on the roller system, the size and shape of the breaks may vary. If a smooth roller

system is used, the flux concentrator 1300 may have breaks 1310 that are random, as shown in

Fig. 13. The sizes of the chunks will depend at least on the amountof pressure, the radius of the

roller, the spacing of the rollers, and the speed at which the flux concentrator is passed through

the rollers. If the roller has a raiscd pattern on its surface, then a regular gcomciric palicrn may

be imparted to the magnetic flux concentrator during the rolling process, for example producing

a flux concentrator like the one illustrated in Fig. 8. ‘he size and shape of the geometric pattern

maybe selected based on the particular application.

[0079] A method of scoring, laminating, and breaking is illustrated in Figs. 14 and 15.

The methodincludesfirst scoring the flux concentrator before it is laminated, laminating the flux

concentrator, and then breaking the flux concentrator into multiple pieces. One method of

scoring, laminating, and breaking the flux concentrator 1400 is shown in Figs. 14 and 15 where

the scored flux concentrator includes scores 1404 that define squares 1402. The scores may

include break points 1406 where they cross. In allcrnative embodiment, the entire surface of the

flux concentrator may be scored, without leaving any break points. Further, in the current

embodiment one side of the flux concentrator is scored, but in an alternative embodiment the

other side of the flux concentrator may be scored. In general, the scores are deep enough such

that when the flux concentrator is broken the breaks tend to follow the scoring lines. Although

the scorcs are shown in a gencrally square like pattern, the scores may be crafted in different

patterns. In other embodiments, the scores may be replaced with perforation that cuts through

the entire flux concentrator, but leaves sections of material connected. he lamination process
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does not vary from that described above with the other embodiments. In the current

embodiment, the scored flux concentrator 1401 is laminated on one side with lamination 1408

and on the other side with a lamination 1410. Once laminated, the flexible flux concentrator

1500 is ready for use. During use, if the flux concentrator bends, it will tend to break along the

score pattern, making it flexible. Alternatively, the flux concentrator may be broken into pieces

along the score line by a user bendingthe flux concentrator.

[0080] The flux concentrator may be molded with a pattern in order to facilitate breaking

it into multiple pieces. A representative drawing of this techniqueis illustrated in Fig. 16. The

mold press 1602 may include ridges 1604 in the mold that impart scores or trenches into the flux

concentrator. The mold 1606 may also include ridges 1608 that impart scores or trenches into

the flux concentrator as well. In some cmbodiments, such as the illustrated embodiment, the flux

concentrator may be molded with score lines on both sides, in alternative embodiments, score

lines may be molded on just one side, for example by deleting one of the ridges 1604 or ridges

1608. After the flux concentrator is molded, it may be laminated and broke into multiple pieces

to makeit flexible.

[0081] In some embodiments, the breaks may be designed to allow the Mux concentrator

to be shaped in a particular manner. For example, in some embodiments, the chunks of flux

concentrator may be sufficiently small that the flux concentrator can be flexed about a curved

surface. In other embodiments, the flux concentrator may include different size or shaped

pieces. For example, as shown in Fig. 17, by breaking a first section 1702 of the flux

concentrator 1700 into picces and breaking a second section 1704 of the Mux concentrator 1700

into smaller sized pieces, the flux concentrator can be manufactured to accommodate specific
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geometries. Utilizing any of the above techniques, the flux concentrator can be made to conform

to curves and other various shapes when it is adhered to an irregular surface to be shiclded.

[0082] The above configurations may help enhance the desired magnetic, thermal, or

mechanical properties of the magnetic flux concentrator. One or more of the configurations may

be used in combination with the flux concentrator.

[0083] Figs. 21 and 22 illustrate one embodiment of a wireless power module 2100. The

wircless powcr module of the current cmbodiment gencrally includes a coil 2114, a Mux

concentrator 2112, wireless power semiconductor and support components 2104, pads 2102 for

connection between the components and the module, and pads 2106 for external connection.

Embedded traces 2108 may be used to electrically connect the coil, pads 2102, and pads 2106.

The configuration of the embedded traces varics depending on the design and function of the

wireless power module. In one embodiment, traces interconnect the leads of the coil and pads

2002 which are connected to a microcontroller. Embedded traces also connect pads 2002 to the

externally located pads 2106. The wireless power module mayalso include configuration loops

2109, and an alignment element 2110. In the current embodiment the coil 2114 may be either

stamped, a printed circuit board configuration, or a wire wound coil. The coil may be flush with

the magnetic flux concentrator as shownin Fig. 4, or surface mounted as shownin Fig. 18A-D.

[0084] The wireless power module provides a simple package for manufacturers to

integrate wireless power into a product. The wireless power module includes all of the

componentsand circuitry necessary to either transmit or receive wireless power.

[0085] In the current embodiment, the wircless power semiconductor and support

components 2104 includes a rectifier and microcontroller. The rectifier converts the AC power

received from the coil into DC. ‘The microcontroller can perform a variety of different functions.
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For example, the microcontroller may be capable of communicating with an inductive power

supply, or regulating the amount of power provided by the wireless power module.

[0086] The configuration loops 2109 may be utilized to manually change the

characteristics of the coil in the wireless power module. In one configuration, each configuration

loop includes a high conductive path, and by breaking the loop, additional resistance may be

added to the circuit. This technique is discussed in more detail in application no. 61/322,056

entitled Product Monitoring Devices, Systems, and Mcthodsapplication.

[0087] The alignment element 2110 in the current configuration is a magnet. In

alternative embodiments, a different alignment element may be used or eliminated altogether.

The magnet cooperates with a magnet associated with the primary coil in order to line up the

coils and provide efficient powertransfer.

[0088] The wireless power module 2100 can be manufactured by placing any

components to be embeddedin the flux concentrator in a mold cavity and compression molding

the flux concentrator so as to embed those components. In the embodiment shown in Figs. 21-

22, the coil 2114, magnet 2110, traces, 2108, configuration loops 2109, pads 2102, and pads

2106 are all embedded into the flux concentrator. The wircless power semiconductor and

support components 2104 are connected to the pads 2102 after the flux concentrator is formed.

In some embodiments, the flux concentrator may include a depression so that when the wireless

power semiconductor and support components 2104 are connected they do not increase the

height of the wireless power module.

[0089] Fig. 23 illustrates an altcrnalive embodiment of a wireless powcr module. This

embodimentis similar to the wireless power module described in connection with Figs. 21-22,

except that instead of a single coil, three exposed coils 2314 are included in the wireless power

24 -

Ex.1002

APPLEINC./ Page 557 of 825



Ex.1002 
APPLE INC. / Page 558 of 825

WO 2011/031473 PCT/US2010/046611

module 2312. Each coil may include an alignment element 2310. In Fig. 23, each of the coils

2314 is embedded flush with one surface of the Mux concentrator providing an exposed surface

for transferring power. In alternative embodiments, the coils may be embedded flush with

different surfaces. Just as illustrated in Fig. 22, connections throughout the wireless power

module may be made using traces embedded in the wireless power module. For example, the

traces can provide an electrical connection between the coils and the wireless power

semiconductor and support components.

[0090] Tig. 24 illustrates an alternative embodiment of a wireless power module shown

in Fig. 23. In this embodiment instead of a single layer array of coils, a multi-layer coil array

assembly 2012 is embedded into the flux concentrator. The multi-layer coil array assembly 2012

includes a plurality of coils 2014 positioned in a multi-layer array, and a PCB or other non-

conductive material 2016 between one or more of the coils and the surface of the flux

concentrator. In some embodiments, alignment elements 2010 may be included

[0091] A multi-layer coil array assembly 2012 tor embedding in a flux concentrator can

be created by positioning coils 2014 in a desired pattern and securing them in place. PCB or

other non-conductive matcrial 2016 may be ulilizcd to protect the flux concentrator from

covering the mixture during molding. During manufacture, the entire multi-layer coil array

assembly 2012 can be placed in the mold cavity, soft magnetic powder mixture can be poured on

the multi-layer coil array and be compression molded in order to embed the entire array in the

flux concentrator. When the flux concentrator is ejected from the mold, some of the coils in the

multi-layer coil array are exposed, and flush with a flux concentrator surface, other coils are

embedded deeper in the flux concentrator and are not flush with the flux concentrator surface.

However, a substantial portion of the coils that are embedded deeper in the flux concentrator are
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covered either by a coil that is flush with the flux concentrator surface or by the PCB or other

non-conductive matcrial 2016 that is part of the multi-layer coil array asscmbly. In some

embodiments, such as the one shown in Fig. 24, the multi-layer coil array assembly can provide

wire routing from each of the coils. In this way, when embedded in the flux concentrator, the

wires may be routed to the edge of the flux concentrator by way of the multi-layer coil array

assembly. From there, the wires can be connected either by embedded traces or by external

conneclions Lo various wireless power semiconductor and support components located on the

wireless power module.

[0092] Although the coil arrays of Figs. 23 and 24 are described in the context of

wireless power modules that have integrated wireless power semiconductor and support

components, in altcrnative non-wircless power module cmbodiments, these coil configurations

could be utilized as flux concentrators with embedded coil arrays. For example, the embedded,

flush coil illustrated in Fig. 4 could be replaced with a single layer coil array or a multi-layer coil

array assemblyas described in connection with Figs. 23 and 24.

[0093] Fig. 25 illustrates an embodiment of a flux concentrator 2500 with co-molded

traces 2502. In the current embodiment, termination points on the traces protrude above the

surface of the magnetic flux concentrator. The termination points can be crimp connections,

solder pads, or any other suitable termination structure. The coils can be aligned in the coil array

by placing them and attaching them to the appropriate termination points protruding from the

flux concentrator. In alternative embodiments, a coil array assembly, similar to the one

described above in connection with Fig. 24, and the embedded traces could be co-molded with

the flux concentrator. The coils from the coil array assembly can be connected to the embedded

-26-

Ex.1002

APPLEINC./ Page 559 of 825



Ex.1002 
APPLE INC. / Page 560 of 825

WO 2011/031473 PCT/US2010/046611

traces in the flux concentrator for routing to the wireless power semiconductor and support

componcnts.

[0094] In embodiments including a multi-layer coil array, the coils and leads from the

multi-layer coil array can be aligned and routed utilizing one of the multi-layer shim assemblies

described in U.S. Provisional Patent Appl. No._, entitled Wireless Power Supply

System and Multi-layer Shim Assembly, filed on August 25, 2010, which is herein incorporated

by reference.

[0095] The above description is that of current embodiments of the invention. Various

alterations and changes can be made without departing from the spirit and broaderaspects of the

invention as defined in the appended claims, which are to be interpreted in accordance with the

principles of patent law including the doctrine of cquivalents. Any reference to claim clements
99 66

in the singular, for example, using the articles “a,” “an,” “the” or “said,” is not to be construed as

limiting the elementto the singular.
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CLAIMS

The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A flux concentrator assembly comprising:

a flux concentrator having a thickness, a top surface, and a bottom surface; and

a coil embedded in said flux concentrator, wherein one side of said coil is flush

with said top surface of said flux concentrator forming an exposed side and another side of said

coil is embedded within said thickness of said compression molded flux concentrator forming an

unexposed side, wherein said coil is capable of inductive coupling on said exposed side and is

incapable of inductive coupling on said unexposed side,

2. The flux concentrator assembly of claim 1 wherein said coil is selected from said group

comprising a primary coil for transferring wireless power and a sccondary coil for recciving

wireless power.

3, ‘The flux concentrator assembly of claim 1 wherein said compression molded flux

concentrator concentrates electromagnetic field to increase inductive coupling.

4, The flux concentrator assembly of claim 1 wherein said coil is at least one of a stamped

coil and a wire coil.

5. The flux concentrator assembly of claim | further including a magnet or magnetic

attractor capable of providing sufficient magnetic attraction for alignment of a remote device

with a wireless power transfer system.

6. The flux concentrator assembly of claim 5 wherein said magnet or magnetic attractor is

either exposed on said flux concentrator surface or embedded below said surface of said flux

concentrator.
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7. The flux concentrator assembly of claim 1 further including a permanent magnet,

wherein said flux concentrator assembly includes an insulator between said magnetand said flux

concentrator for minimizing effects of AC field saturation caused by said permanent magnet.

8. The flux concentrator assembly of claim 1 further including a layer of strengthening

material laminated on said top surface of said flux concentrator.

9. The flux concentrator assembly of claim 1 further including a layer of material laminated

on said bottom surface of said Mux concentrator, whercin said Mux concentrator is breakable into

a plurality of pieces with air gaps therebetween.

10. ‘The flux concentrator assembly of claim 9 wherein said air gaps do not significantly

affect the properties of said flux concentrator,

11. A flexible flux concentrator assembly comprising:

a flux concentrator having a thickness and a surface;

a laminate adhesively secured to at least a portion of said surface of said flux

concentrator;

wherein in response to bending said flexible flux concentrator 1) said flux

concentrator is capable of being broken into a plurality of pieces with air gaps therebetween; and

2) said laminate remain adhesively secured Lo said at Icast said portion of said surface of said

flux concentrator.

12. ‘The flexible flux concentrator of claim 11 wherein said laminate surrounds said flux

concentrator.

13. The flexible flux concentrator of claim 11 wherein breaking said flux concentrator does

not significantly affect the properties of said flux concentrator.
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14. The flexible flux concentrator of claim 11 wherein said flux concentrator is scored to

influence where said flux concentrator breaks in response to bending.

15. The flexible Mux concentrator assembly of claim 11 including:

a coil embedded in said flux concentrator, wherein one side of said coil is flush

with said surface of said flux concentrator forming an exposed side and anotherside of said coil

is embedded within said thickness of said compression molded flux concentrator forming an

unexposed sidc, wherein said coil is capable of inductive coupling on said exposed side and is

incapable of inductive coupling on said unexposedside.

16. ‘The flexible flux concentrator assembly of claim 11 further including a magnet or

magnetic attractor capable of providing sufficient magnetic attraction for alignment of a remote

device with a wireless powertransfer system.

17. A flux concentrator comprising:

a soft magnetic material molded into a shape with a width dimension, a thickness

dimension, and a height dimension;

at least one of said height dimension and said width dimension is 25 times or

greater than said thickness dimension; and

wherein said flux concentrator has a saturation 500 mT or greater.

18. The flux concentrator of claim 17, said flux concentrator having permeability greater than

15 times permeability of free space.

19, The flux concentrator of claim 17, said flux concentrator having conductivity of 1 S/m or

less.

20. The flux concentrator of claim 17, said thickness dimension is | mm orless.

21. A wireless power module comprising:
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a flux concentrator having a thickness and a surface;

a first coil embedded in said flux concentrator, one side of said first coil is flush

with said surface of said flux concentrator forming an exposed side and another side of said first

coil is embedded within said thickness of said flux concentrator forming an unexposed side,

wherein said first coil is capable of inductive coupling on said exposed side and is incapable of

inductive coupling on said unexposed side; and

wireless power circuitry surface mounted to said flux concentrator surface,

wherein said coil is electrically connected to said wireless power circuitry through traces

embedded in said flux concentrator, wherein said wireless power circuitry is electrically

connected to a wireless power module output through traces embedded in said flux concentrator,

22. The wireless power module of claim 21 including a second coil embedded in said flux

concentrator, one side of said sccond coil is Mush with said surface of said Mux concentrator and

another side of said second coil is embedded within said thickness of said flux concentrator,

wherein said second coil is capable of inductive coupling on said exposed side and is incapable

of inductive coupling on said unexposedside.

23. The wireless power module of claim 21 wherein said first coil and said second coil are

part of a single layer coil array assembly.

24, The wireless power module of claim 21 including a multi-layer coil array assembly,

wherein said first coil and one or more additional coils are positioned to form a multi-layer coil

array in the wireless power module, the multi-layer coil array assembly including a non-

conductive material between said one or more additional coils and said surface of said flux

concentrator.
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(57) Abstract: A reception antenna of a wireless power reception device for wirelessly charging power, according to one embodi-
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ing electromagnetic energy radiated from a wireless power transmission device, and rolled in parallel to the plane of the flexible
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BASE, pA) Sto) Apo] aL} A) 7b AY FO] B77) So] SAS) VA

eT}, ofl Ubet, KA ats} Gl Abd S Abo] S| S7)Sl= ele zb7| st ehy

Aa eA S ASWer.

[64] Wa, ere] AEs} +A aus SA)34s} 4) Sal, Be] ABS 4

AL BW 4p et $F =A] LAS ABHuy Al Spo] CHA] Sbshops, Se Baz} Zo] 7) AA

Ste] abo) & elope] AZ}Se]502)o] 294 PA7} BIS + Wr. oe

Ab7| 4 oh] AAS HULSE + Qe}

[65] St, AES} Al9] AAA] Bas Ste WENA 3Sbshe

YAMA, AAO ASE a, ofa ael alo] 7}-ssq

[66] eet, A) Bol] Mets] a1 4} 4) ale YAS Ss] Wado] He ea

24°) FBS, AAS ese ee ApoloBae 2d 7) Ss Fs,

2)2] FES SAAR Azad as Be] FAS BS Hp Qeh.

[67] eet, Aes us} So], WASS AASS YP] Boe VU AA Fae

SAoH, re] AES} Al U2] SS 3S} A] HAPS S| VATE

WALA) Cf eps: 417) 4791 Yep Se 4) St = Qh}

[68] o] Ss}, 4) st 9] a4] Bae 4A] YS 4S BSS BY AWS

4413 kc}

[69] = O5= Halo] BW 4] ojo] ue Aza Sz HA] a2] UA Sola, | 102

Hata] 2 44 2] AS BS SRA ABS UEP“Le|p

[70] St O(a)e] A) alo] 4hAeSPhA, 4mm 77 2} A}-a 4] E900) “tel 0.03mm 7] 2]

¥Y Ab A] E(910)7/ Bl) A) &] a1, 4 4A] E910) 41] 0.13mm 4-7] 2} 474) 522(920)°)

nq A) =} 4, 2A) 522920) 4°] 0.03mm 4] 2} PI 4 (930)°] By A) SCH.

[71]  9(b)2] 4A] o] 12 SH, 4mm 5-7] 2] AEAT (900), 0.03mm =I 2]

4] 2b A] E910), 0.13mm >] 2] 4-4) 22920) & 0.03mm =] 2} PI 44(930)°)

Aba Oe ASEH, ALS(920)% Ab-d 4] 2900) Ufel) HH sy eITH. S= 9(b) FI]

ALA] | 12} ZEO] 424) 5121920) 4-8 4] E900) Hol MH A Sb7] $1 Sd,

Oh u] FF 32 (Aluminum Duofoil 1.2mmT) 1%, 642A A (FR-25DM) 14, ©

9(a) 2} HB) ale) 2] 4-4, 24271 8] CFR-250M) 1%}, 22224] = SA 1.2mmT 14, PVC

520mm*360mm 0.22mmT(al2-2) 24), = ay ==(kraft) 530mm*420mm 2%),

eh20) 4 & (Aluminum Duofoil 1.2mmT) 14-2 H&24}9 Os ASS ¥, | 112]

ZAUp} Sale] 2 7RboESTH.

[72] & Oc)2| 4A] oF] 2S 446A, 4.3mm 7 2] 414) 4] £900), 0.03mm -F 7] 2]

Aq 4A] £910), 0.13mm 7] 2] 4) 32221920) & 0.03mm 72] PL 43-(930)°]

<2AAA OS ASEM, A512(920)S ZAA] E900) Uo ey Belch.

[73] & 9d)2] Alo] 3 ASH, 4mm “7 2} ZFA] (900), 0.03mm 7] 2]

4] 214] (910), 0.16mm 4-7] 2} 4=4) 3221920) © 0.03mm ¥-7] 2] PI 2=(930)°]
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EAA Oe ASE, Alst A(920)2 AYA] E900) Vol dc.

[74] = 9(b) 2] FH7= 0.56mm2=, 0.59mme} 7S 7EA= & Mayol 4] SO] SETH.

147, 0) 2 ¥ odel GAS 0.59mm2=, & alo} SUS FAS

A Zt] SL TH.

[75] H] ale] 2} AA)12) AS ASS WGLSHE EE 10@)SXS, Alo] 197

OfSYA 31Be(Max%) “7° ZF] 4] aLoljol] B] spo] &Y A) Ube} tC}, 0) BILE],

ALA] 12] ASBe] H] at ajol] BH) Spo] SeBS A A= BCH.

[76] 4] alo] 2} AA] eo] 22] AS SBS HaSH= | 10bH)S HASA, Ala] 207]

US ASSAS HB] aol Sp -F-AbSECH. EERE, ALA] ol] 291 A45= 2} 4y 4) BS] “al 7h

WOES AL7) aba] sb7) S7Sha VCH.

[77] 8] ale] 2} ALA) oe] 32] AS BSS BWSR E10) SE AKSA, A) 4

30 AAS H] aLefol] w] Sho] 1S AL] F4gS A WM.Fl, Aa

3013S ES BO] Hho] ube} AS RH] EEdrop) AIO] Forgas A
42 1}

[783] ASBS]A] S AA oS Bape] AVSIM, AIS

Fos] Hel sl Sel ARe S712] S83] VE Po 7a Begs] apy gw

ooSpE] Bopp4) C= WS Woy Bugs Gekspy) ag BW elaalzl

+ ULR MMF YS Bold
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