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(H04B5/0037.cpc. H04B5/0081.cpc. I U&PGPUB;i ON j 2015/08/12! 
H01F41/14.cpc. 307/104.cels. I USPAT; j ! 15:22 j 
29/ 602 .1 . eels. H02J7 / 02. i pc. i USOCR; i i i 
G06K19/07.ipc. H02J5/00.ipc. I FPRS; : j : 
B60L11/18.ipc. H02J17/00.ipc. i EPO;JPO; : i i 
H04B5/00.ipc. S140) AND S139 i DERWENT; l i
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5J�I I I .................................... ,_ ____________ .. I.BM_ TDB .. i ............................................. , ........................... . 
S144 5387 "ferrite i U&PGPUB·i ADJ 2015/08/12 : 

magnet layer") AND (connector or I USPAT; 'I 
"connecting unit") AND (terminal or i USOCR; !
lead or "connecting land") AND I FPRS; : 
(receiv$3 or transceiv$3 or antenna I EPO· JPO· i 
or transponder)) AND spiral AND I DERWENTj 
( $3 h$3 d $3 i I BM TDB ipattern or etc or epos or . :

,,

'

,,,,,,,, 

deposit$3 or plat$3 or PCB or print$3) ! 
AND (coil or winding or resonator or ! 
antenna) AND (wire$1 less$2 or "wire i 
less" or inductive or contact$1 less$2 i
or "contact less" or "non contact" or I
connectionless) ! 
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S145 i 38 i (U&20130249302-$ or U& i U&PGPUB;: ON l 2015/08/12! 
20050046573-$ or U&20080122570-$ I USPAT; i 
or U&20080154178-$ or U& i USOCR; i 

20100277004-$ or U&20120057322-$ i FPRS; i 
or U&20080197957-$ or U& ! JPO· i 

20090058358-$ or U&20080164840-$ ! 
or U&20120044114-$ or U& I

20140167521-$ or U&20140152245-$ ! 
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i lead or "connecting land ") AND I 
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: (terminal or lead or "connecting I FPRS; : 
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S166 49 (U&20130249302-$ or U& I U&PGPUB;: OR 
20050046573-$ or U&20080122570-$ I USPAT; : 
or U&20080154178-$ or U& I USOCR; : 

20100277004-$ or U&20120057322-$ I FPRS; : 
or U&20080197957-$ or U& I JPO; : 

20090058358-$ or U&20080164840-$ I
or U&20120044114-$ or U& I 

20140167521-$ or U&20140152245-$ I 
or U&20130157565-$ or U& I 

20140346890-$ or U&20130106198-$ I 
or U&20140333253-$ or U& I 

20140306656-$ or U&20130069445-$ I
or U&20140175895-$ or U& I 

20120187767-$ or U&20110101788-$ I 
or U&20130200716-$ or U& I 

20130069444-$ or U&20090284341- I 
$).did. or (U&6008622-$ or U& I 
5572180-$ or U&3936931-$ or U& I 
5294749-$ or U&6876287-$ or U& I 

5175525-$ or U&8922321-$ or U& I
8653927-$ or U&7392013-$ or U& I 
8092251-$).did. or (U&3153139- I
$).did. or (WO-2013120710-$ or WO- I
2010133995-$) .did. or (JP- I 
2013157917-$ or JP-2013138404-$ or I 
JP-2012235630-$ or JP-2006042519- I 

$ or JP-2012010533-$ or JP- I 
2012191134-$ or JP-2011109546- I
$) .did. or (WO-2013065245-$ or CN- I
203326731-$ or JP-2010022098- I

ON 2015/08/13: 

$).did·------------------------------------------------------------------------I���==:o:; �==�:�=="""'�==�:===�I
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,

,_ 

ON 
l 
2015/08/13

! 

semiconductor silicon) SAME (space I USPAT; : I 19:34 : 
or notch or cutout or "cut-out")) AND I USOCR; : i : 
(terminal port connector connection) I FPRS; : l i
AND (notch or cutout or "cut-out") I ��! 

I !-------------· ---------------------- ----------------------------------------------------------------------------------------I--I_BM_ TDB-- : -------------------------· -------------------' ---------------------------·
S169 49 ( U&20130249302-$ or U& 

20050046573-$ or U&20080122570-$ 
or U&20080154178-$ or U& 

20100277004-$ or U&20120057322-$ 
or U&20080197957-$ or U& 

20090058358-$ or U&20080164840-$ 
or U&20120044114-$ or U& 

20140167521-$ or U&20140152245-$ 
or U&20130157565-$ or U& 

20140346890-$ or U&20130106198-$ 
or U&20140333253-$ or U& 

20140306656-$ or U&20130069445-$ 
or U&20140175895-$ or U& 

20120187767-$ or U&20110101788-$ 
or U&20130200716-$ or U& 

20130069444-$ or U&20090284341-
$) .did. or (U&6008622-$ or U& 
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I 5572180-$ or U&3936931-$ or U& 
I 5294749-$ or U&6876287-$ or U& 
I 5175525-$ or U&8922321-$ or U& 
! 8653927-$ or U&7392013-$ or U&
j 8092251-$).did. or (U&3153139-
I $).did. or (WO-2013120710-$ or WO-

2013157917-$ or JP-2013138404-$ or I 
JP-2012235630-$ or JP-2006042519- I 

$ or JP-2012010533-$ or JP- I 
2012191134-$ or JP-2011109546- i 
$) .did. or (WO-2013065245-$ or CN- i 
203326731-$ or JP-2010022098- ! ! 
$).did. I i

............................................................... , ,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-.. , ,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-.. ' ,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-.. ' ,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-.. ' ,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-,.-.. ' 

5 i S169 AND ((substrate "�B" I U&PGPUB;I ON j 2015/08/13I 
semiconductor silicon) SAME (space ! USPAT; ! ! 19:35 ! 
or notch or cutout or "cut-out")) AND i USOCR; i i i 
(terminal port connector connection) I FPRS; I ! I
AND (notch or cutout or "cut-out") ! EPO; JPO; ! ! !

i DERWENT; i i
I I BM TDB i i I

���������������������' ���������������������������������������������������������������������������������������' � � 
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��' �������������������> � � ������������' 
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713/3
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___________________________________________________________ l 
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u���
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Jr:=Jr=J 
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1od:�2o

8/ 13
1 

S171 AND ((substrate "�B" I U&PGPUB;I ON i 2015/08/131 
semiconductor silicon) SAME (space I USPAT; I i 19:53 I 
or notch or cutout or "cut-out")) AND I USOCR; I i I 
(terminal port connector connection) I FPRS; I i I 
AND (notch or cutout or "cut-out") ! EPO; JPO; i ! i

i DERWENTi i i 
I I BM TDB 1 I I 

.===.===� ��������������������������������������������������������������������������������������� ' ���������� - ���������· ; ������������������ ' �� ����������·; 

S173 (U&20130249302-$ or U& I U&PGPUB;I OR 
20050046573-$ or U&20080122570-$ i USPAT; i 
or U&20080154178-$ or U& I USOCR; I 

20100277004-$ or U&20120057322-$ I FPRS; I 
or U&20080197957-$ or U& I JPO; I 

20090058358-$ or U&20080164840-$ ! 
or U&20120044114-$ or U& I 

20140167521-$ or U&20140152245-$ I 
or U&20130157565-$ or U& I 

20140346890-$ or U&20130106198-$ I 
or U&20140333253-$ or U& I 

20140306656-$ or U&20130069445-$ i 
or U&20140175895-$ or U& I 

20120187767-$ or U&20110101788-$ I 
or U&20130200716-$ or U& I 

20130069444-$ or U&20090284341- I 
$).did. or (U&6008622-$ or U& I 
5572180-$ or U&3936931-$ or U& I 
5294749-$ or U&6876287-$ or U& i 
5175525-$ or U&8922321-$ or U& I 
8653927-$ or U&7392013-$ or U& I 
8092251-$).did. or (U&3153139- j 
$).did. or (WO-2013120710-$ or WO- i 
2010133995-$) .did. or (JP- I 
2013157917-$ or JP-2013138404-$ or I 
JP-2012235630-$ or JP-2006042519- I 

$ or JP-2012010533-$ or JP- ! 
2012191134-$ or JP-2011109546- I 
$) .did. or (WO-2013065245-$ or CN- i 

i 2015/08/17 
08:34 

203326731-$ or JP-2010022098- ! 
_____________ ,---------------------·$).did. ________________________________________________________________________ ! ________________________ , __________________ ! �=="""'I
IS174 IrII
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I�; i I 0834 

.............. ........................................................................................................... 1 ��1 .......................... ................... ' .......................... . 
S175 21 S173 and flexible and ((uniform$2 or I U&PGPUB;: OR

consistent$2 or consistency or I U SPAT; : 
perfect$3 or balanc$3 or equaliz$3 or I USOCR; : 
overcom$3 or eliminat$3 or I FPRS; : 
advantag$6 or benefit$4 or I EPO; JPO; : 
beneficially or allow$3 or effect$3 or I DERWENT; 
less or great$3 or better$3 or more or! 
most or improv$5 or simplify$3 or I 
well or simplification or fewer or I 
fewest or least or better or best or I 
superior or increas$3 or decreas$3 or I 
enhanc$5 or lower$3 or lessen$3 or I 
short$5 or higher or highest or lighter I 
or lightest or brighter or brightest or I 
cheap$3 or fast$3 or long$3 or I 
lengthen$3 or shorten$3 or extend$3 I 
or wide$2 or prolong$3 or prevent$3 I 
or eliminat$5 or mitigat$3 or without I 
or effective$4 or efficien$3 or reduc$4I 
or compact$3 or small$3 or enhanc$3 I 
or boost$3 or simple$2 or simplify$3 I 
or easy or ease$2 or easi$3 or I 
inhibit$3 or $savin$1 or I 
environment$4 or $1 friendly or sav$3 I
or safe$2 or protect$3 or possible or I 
possibilit$3 or mak$3 or possible or I 
possibilit$3 or solv$2 or fix$2 or I 
solution or maximum or maximiz$5 or I 
accomplish$4 or minimiz$5 or I 
minimum or optimiz$5 or low$1 cost I 
or reliable or reliably or avoid$3 or I 
excellent or (very ADJ high) or (very I 
ADJ low) or stable or stabili$6 or I 
portable or modular or slow$3 or I 
speed$3 or hasten$3 or I 
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or U&20140333253-$ or U& I 
20140306656-$ or U&20130069445-$ I 
or U&20140175895-$ or U& I 

20120187767-$ or U&20110101788-$ I
or U&20130200716-$ or U& I 

20130069444-$ or U&20090284341- I 
$).did. or (U&6008622-$ or U& I 
5572180-$ or U&3936931-$ or U& I 
5294749-$ or U&6876287-$ or U& I 
5175525-$ or U&8922321-$ or U& I 
8653927-$ or U&7392013-$ or U& I 
8092251-$).did. or (U&3153139- I 
$).did. or (WO-2013120710-$ or WO- I 
2010133995-$) .did. or (JP- I
2013157917-$ or JP-2013138404-$ or I 
JP-2012235630-$ or JP-2006042519- I 

$ or JP-2012010533-$ or JP- I 
2012191134-$ or JP-2011109546- I 
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S202 51 (U&20130249302-$ or U& U&PGPUB;: OR ON j 2016/01/16 
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i i $ or JP-2012010533-$ or JP-! i 2012191134-$ or JP-2011109546-
1 ! $) .did. or (WO-2013065245-$ or CN-
i : ! 203326731-$ or JP-2010022098- i : : i 
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i ! area or shaped or cut-out or ! DERWENT! ! ! ! 
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i i dimension or design or pattern or ! ! ! i ! 
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3936931-$ or U&5294749-$ or U& !
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8922321-$ or U&8653927-$ or U& I 
7392013-$ or U&8092251-$ or U& !
8947189-$).did. or (U&3153139- I 
$).did. or ( WO-2013120710-$ or WO- i 
2010133995-$ or JP-H0732100-$ or I 
GB-981380-$).did. or (JP- i 

2013157917-$ or JP-2013138404-$ or i 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 

Approved for use through 07/3112012. 0MB 0651-0031 

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

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 

(Submitted Only via EFS-Web) 

Application 13/663,012 I Filing I 2012-10-29 Docket Number SUN.LGl.420 I Art 12836 Number Date (if applicable) Unit 
First Named Jeong Wook An Examiner James P. Evans Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

jg] 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

□ Enclosed

□ Amendment/Reply

□ Information Disclosure Statement (IDS)

□ Affidavil(s)/ Declaration(s)

□ Other

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103( c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

jg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 190065 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

jg] Patent Practitioner Signature 

□ Applicant Signature

EFS - Web 2.1.15 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 

Approved for use through 07/3112012. 0MB 0651-0031 

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

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

Signature of Registered U.S. Patent Practitioner 

Signature /JEFF LLOYD/ Date (YYYY-MM-DD} 2015-11-24 

Name Jeff Lloyd Registration Number 35589 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 

estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 

reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2 .  

EFS - Web 2.1.15 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

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

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

EFS - Web 2.1.15 
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Electronic Acknowledgement Receipt 

EFSID: 24172742 

Application Number: 13663012 

International Application Number: 

Confirmation Number: 3575 

Title of Invention: WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

First Named Inventor/Applicant Name: Jeong Wook AN 

Customer Number: 23557 

Filer: Jeff Lloyd/MORGAN LAMPP 

Filer Authorized By: Jeff Lloyd 

Attorney Docket Number: SUN.LGl.420 

Receipt Date: 24-NOV-2015

Filing Date: 29-OCT-2012

Time Stamp: 10:25:29 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1200 

RAM confirmation Number 10002 

Deposit Account 190065 

Authorized User LLOYD,JEFF 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

697793 

1 
Request for Continued Examination 

-RCEl .pdf no 3 
(RCE) 

ea 1658a80b3904ec60248d73ba308bb90fd 

f4692 

Warnings: 

Information: 

30622 

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

60e030bda2fbee0257f396b513d8ce4937a 

210ba 

Warnings: 

Information: 

Total Files Size (in bytes) 728415 

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 A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/663,012 10/29/2012 

23557 7590 10/19/2015 

SALIW ANCHIK, LLOYD & EISENSCHENK

A PROFESSIONAL ASSOCIATION 
PO Box 142950 
GAINESVILLE, FL 32614 

FIRST NAMED INVENTOR 

Jeong W ook AN 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

SUN.LGI.420 3575 

EXAMINER 

EV ANS, JAMES P 

ART UNIT PAPER NUMBER 

2836 

NOTIFICATION DATE DELIVERY MODE 

10/19/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

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

euspto@slepatents.com 

PTOL-90A (Rev. 04/07) 
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Advisory Action 
Application No. 
13/663,012 

Applicant(s) 
AN ET AL. 

Before the Filing of an Appeal Brief Examiner Art Unit 
I 

AIA (First Inventor to File) Status 
JAMES P. EVANS 2836 No 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
THE REPLY FILED 07 October 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 
1. 1:8:1 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file

one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods:

a) D The period for reply expires __ months from the mailing date of the final rejection.
b) [gl The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. 

In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed

within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the 

Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 
3. [gl The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because

a) [gl They raise new issues that would require further consideration and/or search (see NOTE below);
b) D They raise the issue of new matter (see NOTE below);
c) [gl They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or 
d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)). 
4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. D Applicant's reply has overcome the following rejection(s): __ .
6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non

allowable claim(s). 
7. 1:8:1 For purposes of appeal, the proposed amendment(s): (a) 1:8:1 will not be entered, or (b) D will be entered, and an explanation of how the 

new or amended claims would be rejected is provided below or appended. 
AFFIDAVIT OR OTHER EVIDENCE 
8. D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __.
9. D The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because

applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier 
presented. See 37 CFR 1.116(e). 

1 O. D The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered 
because the affidavit or other evidence failed to overcome g!! rejections under appeal and/or appellant fails to provide a showing of good 
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.
REQUEST FOR RECONSIDERATION/OTHER
12. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __
14. D Other: __ .

STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:

Claim(s) allowed: .
Claim(s) objected to: 23 and 31.
Claim(s) rejected: 1,3,6, 7, 9,11-13, 19-22,24-30 and 32.
Claim(s) withdrawn from consideration:

/JARED FUREMAN/ 
Supervisory Patent Examiner, Art Unit 2836 I

/JAM ES P EV ANS/ 
Examiner, Art Unit 2836 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20151013-A 
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Continuation Sheet (PTOL-303) Application No. 13/663,012 

Continuation of 3. NOTE: Claim 1 has a claim limitation not previously included in claims - "wherein the coil unit overlaps the receiving 
space in a vertical direction perpendicular to an upper surface of the substrate". This raises new issues that would require further 
consideration and/or search. 

2 
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DO NOT ENTER: /JE/ 

10/13/2015 

I hereby certify that this correspondence is being 

electronically transmitted via EFS to the United States 

Patent and Trademark Office on October 7, 2015. 

/JESSICA COWART/ 

Jessica Cowart 

AMENDMENT UNDER 37 C.F.R. §1.116 

Examining Group 2836 

Patent Application 

Docket No. SUN.LGI.420 

Serial No. 13/663,012 

Examiner 

Art Unit 

Applicants 

Serial No. 

Filed 

Confirm. No. 

For 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

James P. Evans 

2836 

Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim 

13/663,012 

October 29, 2012 

3575 

Wireless Power Receiver and Method of Manufacturing the Same 

Mail Stop AF 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-14 5 0 

AMENDMENT UNDER 37 C.F.R. §1.116 

Sir: 

In response to the Office Action dated August 24, 2015, please amend the application 

identified above as follows: 

J:\SUN\LGI\420\Amd-Resp\Response2.doc/kh/jj/lcf 
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I hereby certify that this correspondence is being 

electronically transmitted via EFS to the United States 

Patent and Trademark Office on October 7, 2015. 

/JESSICA COWART/ 

Jessica Cowart 

AMENDMENT UNDER 37 C.F.R. §1.116 

Examining Group 2836 

Patent Application 

Docket No. SUN.LGI.420 

Serial No. 13/663,012 

Examiner 

Art Unit 

Applicants 

Serial No. 

Filed 

Confirm. No. 

For 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

James P. Evans 

2836 

Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim 

13/663,012 

October 29, 2012 

3575 
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In the Claims 

Docket No. SUN.LGI.420 
Serial No. 13/663,012 

This listing of claims will replace all prior versions and listings of claims in the application. 

1. (Currently Amended) A wireless power receiver comprising:

a substrate having a receiving space of a predetermined shape formed therein for a 

connecting unit configured to connect to a wireless power receiving circuit; __ and 

a coil unit including a first connection terminal, a second connection terminal, and a coil, 

wherein the coil is configured to wirelessly receive power, wherein the coil is formed as a 

conductive pattern on or within the substrate, \"-.,.berei11 the c,OJH.iuctive !Jattern includes a c:or1du.cti '/f: 

li11e \VOt111d at least tvvo brnes ar1d the cond11cti-i/e natterr1 has a sniral shane'\ wherein the first 

connection terminal is located at one end of the coil and the second connection terminal is provided 

at the other end of the coil, \?v•l1ereir1 the coil unit O\ierlans th.e recei\/iru.:� snace in a ve1iical direction 

perpendicular to an upper surface of the substrate:-H-H-f± 

a.n_(1

wherein the connecting unit is disposed in the receiving space and connected to the coil unit, 

wherein the connecting unit includes: 

a third connection terminal connected to the first connection terminal of the coil unit; 

and 

a fourth connection terminal connected to the second connection terminal of the coil 

uni t,--,+rH.i 

2. (Canceled)

3. (Previously Presented) The wireless power receiver of claim 1, wherein the shape of the

receiving space corresponds to a shape of the connecting unit. 

4-5. (Canceled)
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6. (Previously Presented) The wireless power receiver of claim 1, further comprising a

short-range communication antenna formed on the substrate and surrounding the coil. 

7. (Previously Presented) The wireless power receiver of claim 6, wherein the short-range

communication antenna has a rectangular configuration formed by winding one conductive line 

several times. 

8. (Canceled)

9. ( Currently Amended) The wireless power receiver of claim 6, wherein the connecting unit

is connected to the short-range communication 5-ig,na-l--antenna. 

10. (Canceled)

11. (Previously Presented) The wireless power receiver of claim 1, wherein the conductive

pattern is a conductive layer. 

12. (Previously Presented) The wireless power receiver of claim 1, wherein the substrate

comprises a pattern groove for receiving a part of the coil and wherein the part of the coil is disposed 

in the pattern groove. 

13. (Previously Presented) The wireless power receiver of claim 12, wherein the coil has a

thickness smaller than a thickness of the substrate and wherein an upper portion of the coil is 

exposed out of the substrate. 

14-18. (Canceled)
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19. (Previously Presented) A wireless portable terminal, comprising the wireless power

receiver of claim 1. 

20. (Canceled)

21. (Previously Presented) The wireless power receiver of claim 1, wherein the substrate

comprises magnetic material. 

22. (Previously Presented) The wireless power receiver of claim 1, further comprising a

wireless power receiving circuit connected to the connecting unit. 

23. (Currently Amended) '.-J:h-e-A wireless power receiver--ef--0Jai-rn--h comprising:

cor111ectin�! unit configuxeti to co11n.ect to a \'vireless pcr\.\/er receiv-irH.:� circ1lit: an.d 

lir1e V\:'Ol111d at least tv·1/0 t1rnes ar1d the condltctive pattern has a s_piraJ sha_pe .. \vhere1n the first 

connect1or1 terrninal i� located at or1e er1d of the co.U ar1d the second corrnec:Lto11 tern11r1al is 1'Jro,/ided 

at the othe:r e11d of the coil; 

vvhere:in the connectinE� unit is tiisnosed in the recei\1inp· srJace and, connet�ted to the: coil unit ., 

\'vherein the connectinJE u11it includes: 

and. 

a _ _  fi)urth __ co1111ec:ticn1_ terirdn_a.l_ connecte(i_to _the _secoild_ connect1011_terrninal_of the_coi�. 

unit; and 

wherein the coil unit is disposed on a top surface of the substrate and the connecting unit. 
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24. (Previously Presented) The wireless power receiver of claim 6, wherein the coil unit is

disposed at an inner portion of the substrate, and wherein the short-range communication antenna is 

arranged at an outer peripheral portion of the substrate. 

25. (Previously Presented) The wireless power receiver of claim 1, wherein the substrate is

flexible. 

26. (Previously Presented) The wireless power receiver of claim 6, wherein the short-range

communication antenna is arranged at an outer peripheral portion of the coil. 

27. (Previously Presented) A wireless portable terminal, comprising the wireless power

receiver of claim 3. 

28. (Previously Presented) The wireless portable terminal of claim 19, which 1s a

smartphone. 

29. (Previously Presented) The wireless portable terminal of claim 27, which 1s a

smartphone. 

30. (Previously Presented) The wireless power receiver of claim 1, wherein the one end of

the coil is at an inside portion of the conductive pattern and the other end of the coil is at an outside 

portion of the conductive pattern. 

31. (Currently Amended) +he-A wireless power receiver of claim 31, comprising:

a substrate having a receiving space of a predetermined shape formed therein for a 

connecting unit configured to connect to a wireless power receiving circuit; and 

a coi I unit including a first connection terminal, a second connection terminal, and a coil, 

wherein the coil is configured to wirelesslv receive power. wherein the coil is formed as a 

conductive pattern on or within the substrate, wherein the conductive pattern includes a conductive 
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line wound at least two times and the conductive pattern has a spiral shape, wherein the first 

connection terminal is located at one end of the coil and the second connection terminal is provided 

at the other end of the coil; 

wherein the connecting unit is disposed in the receiving space and connected to the coil unit, 

wherein the connecting unit includes: 

a third connection tem1inal connected to the first connection terminal of the coil unit; 

a fourth connection tenninal connected to the second connection terminal of the coil 

unit;_and 

wh::.:�reinJhe conductive line of the conductive pattern crosses over the receiving space. 

32. (Currently Amended) The wireless power receiver of claim 1, wherein the ee-n-n-e-etioB:

connecting unit is configured such that it is separable from the receiving space. 
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Remarks 

Docket No. SUN.LGI.420 

Serial No. 13/663,012 

Claims 1, 3, 6, 7, 9, 11-13, 19, and 21-32 are pending in the subject application. By this 

Amendment, claims 1, 9, 23, 31, and 3 2 are amended. No new matter is introduced. Support for the 

amendments can be found throughout the original specification (see, for example, Figure 11 ). Upon 

entry of these amendments, claims 1, 3, 6, 7, 9, 11-13, 19, and 21-32 will be before the Examiner for 

further consideration. 

The amendments set forth herein should not be interpreted to indicate that Applicants have 

agreed with or acquiesced to the rejections set forth in the outstanding Office Action. The 

amendments to the claims have been made in an effort to lend greater clarity to the claimed subject 

matter and to expedite prosecution. Favorable consideration of the claims now presented, in view of 

the remarks and amendments set forth herein, is respectfully requested. 

Objection to claim 31 

Claim 31 has been objected to for informalities. In view of the amendments to claim 31 

presented herein, Applicants respectfully request withdrawal of this objection. 

Objection to claim 1 

Claim 1 has been objected to for informalities. Claim 1 has been amended in accordance 

with the Examiner's helpful suggestion. Accordingly, Applicants respectfully request withdrawal of 

the objection to claim 1. 

Rejection of claims 1, 3, 11, 21, 22, 30, and 32 under 35 U.S.C. §103(a) 

Claims 1, 3, 11, 21, 22, 30, and 32 have been rejected under 35 U.S.C. §103(a) as being 

unpatentable over Kanno etal. (U.S. Patent Application Publication No. 2012/0187767; hereinafter 

referred to as "Kanno") in view of Waffenschmidt et al. (U.S. Patent Application Publication No. 

2013/0069444; hereinafter referred to as "Waffenschmidt"). Applicants respectfully request 

reconsideration. 

Claim 1 has been amended to recite that the coil unit overlaps the receiving space in a 

vertical direction perpendicular to an upper surface of the substrate. This advantageous feature of 
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the subject invention is discussed throughout the original specification and can be seen in at least 

Figure 11, in which a part of the coil unit 200 comprising the first connection terminal 210, the 

second connection terminal 220, and the coil 230 vertically overlaps the receiving space 130 of the 

magnetic substrate 100. 

On the other hand, Applicants submit that the combination of Kanno and Waffenschmidt 

fails to teach or suggest a wireless power receiver including a coil unit that overlaps a receiving 

space of a substrate. The Action concedes that Kanno does not teach a receiving space, but then 

cites Waffenschmidt as purportedly disclosing this element. However, Applicants note that, though 

the Waffenschmidt active area 181 provides a concave side surface corresponding to the extension 

module 180 cited in the Action as a connecting unit, the six coils within the active area 181 do not 

overlap a space surrounded by the concave side surface (see, e.g., Waffenschmidt Figure 18). That 

is, the combination of Kanno and Waffenschmidt fails to teach or suggest a wireless power receiver 

including a coil unit and a receiving space as claimed. Moreover, Applicants submit that a person of 

ordinary skill in the art would not have had a reason to modify the modified Kanno device to arrive 

at the claimed invention. Accordingly, Applicants respectfully request withdrawal of the rejection of 

claims 1, 3, 11, 21, 22, 30, and 32 under 35 U.S.C. §103(a). 

Rejection of claims 6, 7, 9, 24, and 26 under 35 U.S.C. §103(a) 

Claims 6, 7, 9, 24, and 26 have been rejected under 35 U.S.C. §103(a) as being unpatentable 

over Kanno in view of Waffenschmidt and in further view ofDainippon Printing Co. Ltd. (JP 2008-

027015; hereinafter referred to as "JP '015"). Applicants respectfully request reconsideration. 

The deficiencies of the combination of Kanno and Waffenschmidt have been discussed 

above. JP '015 does not cure these deficiencies. Accordingly, Applicants respectfully request 

withdrawal of the rejection of claims 6, 7, 9, 24, and 26 under 35 U.S.C. §103(a). 

Rejection of claims 12 and 13 under 35 U.S.C. §103(a) based on Kanno, Waffenschmidt, and 

Kesler 

Claims 12 and 13 have been rejected under 35 U.S.C. §103(a) as being unpatentable over 

Kanno in view of Waffenschmidt and in further view of Kesler et al. (U.S. Patent Application 
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Publication No. 2013/0200716; hereinafter referred to as "Kesler"). Applicants respectfully request 

reconsideration. 

The deficiencies of the combination of Kanno and Waffenschmidt have been discussed 

above. Kesler does not cure these deficiencies. Accordingly, Applicants respectfully request 

withdrawal of the rejection of claims 12 and 13 under 35 U.S.C. §103(a) based on Kanno, 

Waffenschmidt, and Kesler. 

Rejection of claims 12 and 13 under 35 U.S.C. §103(a) based on Kanno, Waffenschmidt, and 

Kuk 

Claims 12 and 13 have been rejected under 35 U.S.C. §103(a) as being unpatentable over 

Kanno in view of Waffenschmidt and in further view of Kuk et al. (U.S. Patent Application 

Publication No. 2013/0106198; hereinafter referred to as "Kuk"). Applicants respectfully request 

reconsideration. 

The deficiencies of the combination of Kanno and Waffenschmidt have been discussed 

above. Kuk does not cure these deficiencies. Accordingly, Applicants respectfully request 

withdrawal of the rejection of claims 12 and 13 under 35 U.S.C. §103(a) based on Kanno, 

Waffenschmidt, and Kuk. 

Rejection of claims 19 and 27-29 under 35 U.S.C. §103(a) 

Claims 19 and27-29 have been rejected under 35 U.S.C. §103(a) as being unpatentable over 

Kanno in view of Waffenschmidt and in further view of Seiko (JP 2006-042 519). Applicants 

respectfully request reconsideration. 

The deficiencies of the combination of Kanno and Waffenschmidt have been discussed 

above. Seiko does not cure these deficiencies. Accordingly, Applicants respectfully request 

withdrawal of the rejection of claims 19 and 27-29 under 35 U.S.C. §103(a). 
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Rejection of claim 25 under 35 U.S.C. §103(a) 

Docket No. SUN.LGI.420 

Serial No. 13/663,012 

Claim 25 has been rejected under 35 U.S.C. §103(a) as being unpatentable over Kanno in 

view of Waffenschmidt and in further view of Kato et al. (U.S. Patent Application Publication No. 

2008/0164840; hereinafter referred to as "Kato"). Applicants respectfully request reconsideration. 

The deficiencies of the combination of Kanno and Waffenschmidt have been discussed 

above. Kato does not cure these deficiencies. Accordingly, Applicants respectfully request 

withdrawal of the rejection of claim 25 under 35 U.S.C. §103(a). 

Objection to claims 23 and 31 

Claims 23 and 31 have been objected to as being dependent upon a rejected base claim, but 

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

and any intervening claims. Applicants thank the Examiner for the indication of allowable subject 

matter. Claims 23 and 31 have each been rewritten in independent form including all of the 

limitations of claim 1 as previously presented. 

In view of the foregoing remarks and amendments to the claims, Applicants believe that the 

claims as currently pending are in condition for allowance, and such action is respectfully requested. 

Applicants invite the Examiner to call the undersigned if clarification is needed on any of this 

response, or if the Examiner believes a telephonic interview would expedite the prosecution of the 

subject application to completion. 
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The Commissioner is hereby authorized to charge any fees under 3 7 C.F .R. § § 1.16 or 1.17 

as required by this paper to Deposit Account 19-0065. 

JL/kh/jj/lcf 
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/JEFF LLOYD/ 

Jeff Lloyd 

Patent Attorney 
Registration No. 35,589 
Phone No.: 352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association
P.O. Box 142950
Gainesville, FL 32614-2950
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Application/Control Number: 13/663,012 

Art Unit: 2836 

1. The present application is being examined under the pre-AIA first to invent

provisions. 

Specification Objections 

Page 2 

2. Objections to the original specification, including the Abstract, are withdrawn

based on amended Abstract and specification dated 5/11/2015. 

Claim Objections 

3. Objections to the original claims are withdrawn based on the amended claims

dated 5/11/2015. 

New Claim 31 is objected to. 

"The wireless power receiver of claim 31, the conductive line of the conductive 

pattern crosses over the receiving space." 

Should be: 

"The wireless power receiver of claim 1, wherein the conductive line of the 

conductive pattern crosses over the receiving space." 

Appropriate correction is required. 

Amended Claim 1 is objected to for the ordering of the amended claim 

limitations. Examiner suggests that the limitation" ... , and wherein the conductive pattern 

includes a conductive line wound at least two times and the conductive pattern has a 

spiral shape" be moved from the end of the claim (after the discussion of the connecting 
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Page 3 

unit) to immediately follow the existing claim limitations for the conductive pattern, i.e. 

after "conductive pattern on or within the substrate". 

Allowable Subject Matter 

4. Claims 23, 31 are objected to as being dependent upon a rejected base claim,

but would be allowable if rewritten in independent form including all of the limitations of 

the base claim and any intervening claims. 

Claim Rejections - 35 USC § 103

5. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 

that are applied for establishing a background for determining obviousness under pre-AIA 35 

U.S.C. 103(a) are summarized as follows: 

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

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

3. Resolving the level of ordinary skill in the pertinent art.
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Page 4 

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

nonobviousness. 

Claim 1, 3, 11, 21-22, 30, and 32 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kanno (US 2012/0187767) in view of Waffenschmidt, et al. (US 

2013/0069444). 

Kanno ('767) teaches a wireless power receiver (Paragraph [0113]: non-contact 

transmission; Paragraph [0114]: power receiving antenna 109) comprising: a substrate 

(Paragraph [0099]: Fig. 3 ... back surface of the modules 10) with a connecting unit 

configured to connect to a wireless power receiving circuit (Figure 21: power receiving 

antenna 109 connects to Rectifier circuit 115 at the point of parallel combination 163); a 

coil unit including a first connection terminal, a second connection terminal, and a coil 

(as shown in Figure 9, output terminal 119 has two connection terminals), wherein the 

coil is configured to wirelessly receive power (Paragraph [0114]: power receiving 

antenna 109), wherein the coil (Figure 9: inductor 109a) is formed as a conductive 

pattern (Paragraph [0153]: 109a ... a single-layer conductor pattern) on or within the 

substrate, wherein the first connection terminal is located at one end of the coil and the 

second connection terminal is provided at the other end of the coil (as shown in Figure 

9, output terminal 119), and wherein the conductive pattern includes a conductive line 

wound at least two times (Figure 9, power receiving antenna 109 is wound two times) 

and the conductive pattern has a spiral shape (Paragraph [0139]: power receiving 

antenna 109 .... a spiral inductor). 
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connection terminal connected to the first connection terminal of the coil unit; and a 

fourth connection terminal connected to the second connection terminal of the coil unit 

(Figure 3: connecting unit to the coil unit is a cable 143; Paragraph [0100]: cable ... 

structure consisting of two lines that are either positive and negative lines or signal and 

ground lines. The connections to the coil unit are inherent because they need to be 

made to operate the device). 

Kanno ('767) does not teach: a substrate having a receiving space of a 

predetermined shape formed therein for a connecting unit configured to connect to a 

wireless power receiving circuit, wherein the connecting unit is disposed in the receiving 

space and connected to the coil unit. 

Waffenschmidt ('444) teaches a wireless power system comprising (Paragraph 

[0018]: modular inductive power system) a substrate (Figure 20: printed circuit board 

212) having a receiving space of a predetermined shape formed therein for a

connecting unit configured to connect to a wireless power transmitting circuit (Figure 

18: extension module 180), wherein the connecting unit is disposed in the receiving 

space and connected to the coil unit (Figure 18: connecting unit (extension module 180) 

is disposed in the receiving spaces formed by six-coil unit 181 and connected to the coil 

unit 181 via interconnection units 185; Also Paragraph [0018]: extension module having 

at least one outer periphery part being shaped so as to fit in at least one direction to 

neighboring transmitter modules forming the power transmitting surface, the outer 

periphery part, where it is neighboring the transmitter modules, being shaped according 
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to the outer periphery of the neighboring transmitter modules, which extension module 

comprises interconnection units for providing a power supply to neighboring transmitter 

modules). 

It would have been obvious ...... this method of connection of the receiving coil 

unit to make the wireless receivers of Kanno to be like the wireless power transmitters 

of Waffenschmidt ('444) (wireless receiver coils are interchangeable with wireless power 

transmitter coils) comprising: a substrate having a receiving space of a predetermined 

shape formed therein for a connecting unit configured to connect to a wireless power 

receiving circuit, wherein the connecting unit is disposed in the receiving space and 

connected to the coil unit, in order to connect with neighboring receiver modules for 

sharing power to a load (Waffenschmidt Abstract: such that the power transmitting 

surface is constituted by an uninterrupted pattern of adjacent transmitter coils extending 

in said surface, and interconnection units (110,111) for connecting with neighboring 

transmitter modules for sharing a power supply). 

Regarding Claim 3, Kanno ('767) in view of Waffenschmidt ('444) teaches the 

wireless power receiver of claim 1, and Waffenschmidt ('444) teaches wherein the 

shape of the receiving space corresponds to a shape of the connecting unit (Figure 18: 

coil unit 181 has receiving spaces corresponding to the shape of the connecting unit 

(extension module 180); Paragraph [0007]: module having an outer periphery being 

shaped so as to fit to neighboring transmitter modules). 

Regarding Claim 11, Kanno ('767) in view of Waffenschmidt ('444) teaches the 

wireless power receiver of claim 1, and Kanno ('767) teaches wherein the conductive 
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Regarding Claim 21, Kanno ('767) in view of Waffenschmidt ('444) teaches the 

wireless power receiver of claim 1, and Kanno ('767) teaches wherein the substrate 

comprises magnetic material (Paragraph [0135]: eddy current avoiding space 159 is 

produced on the surface of the second fixing member 155, which is located right under 

the power receiving antenna 109; Paragraph [0136]: The eddy current avoiding space 

159 may be made of a magnetic body). 

Regarding Claim 22, Kanno ('767) in view of Waffenschmidt ('444) teaches the 

wireless power receiver of claim 1, and Kanno ('767) teaches further comprising a 

wireless power receiving circuit (Figure 21 (and others): Rectifier circuit 115) connected 

to the connecting unit. 

Regarding Claim 30, Kanno ('767) in view of Waffenschmidt ('444) teaches the 

wireless power receiver of claim 1, and Kanno ('767) teaches wherein the one end of 

the coil is at an inside portion of the conductive pattern and the other end of the coil is at 

an outside portion of the conductive pattern (per Figure 9, power receiving antenna 

109). 

Regarding Claim 32, Kanno ('767) in view of Waffenschmidt ('444) teaches the 

wireless power receiver of claim 1, and Waffenschmidt ('444) teaches wherein the 

connection unit is configured such that it is separable from the receiving space 

(Paragraph [0129]: A modular power transmitting system comprises multiple transmitter 
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modules; Paragraph [0065]: In an embodiment, to allow the mounting of arbitrarily 

shaped modules in an arbitrary order, connectors with vertical pins are provided). 

Claims 6, 7, 9, 24 and 26 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kanno (US 2012/0187767) in view of Waffenschmidt, et al. (US 

2013/0069444) in further view of Dainippon Printing Co. Ltd. (JP 2008-027015). 

Regarding claim 6, Kanno ('767) in view of Waffenschmidt ('444) discloses the 

wireless power receiver of claim 1 but does not disclose further comprising a short

range communication antenna formed on the substrate and surrounding the coil. 

Dainippon ('015) teaches further comprising a short-range communication 

antenna (communications aerial 11; as shown in Fig.2 (b)) formed on the substrate 

(base material) and surrounding the coil (antenna 17; as shown in Fig.2 (b)). 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify Kanno in view of Waffenschmidt with the teaching of 

Dainippon further comprising a short-range communication antenna, in order to deliver 

and receive information along with power to energize any display devices on the 

receiver (as disclosed in Dainippon Paragraphs [0001 ]-[0002]). 

Regarding claim 7, Kanno ('767) in view of Waffenschmidt ('444) in further view 

of Dainippon ('015) discloses the wireless power receiver of claim 6, and Dainippon 

further teaches wherein the short-range communication antenna comprises a near field 

communication (NFC) antenna (antenna 11) that has a rectangular configuration formed 
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by winding one conductive line several times (communications aerial 11 is formed by 

winding a conductive (inherent) line three times, as shown in Fig.2 (b)). 

Regarding claim 9, Kanno ('767) in view of Waffenschmidt ('444) in further view 

of Dainippon ('015) discloses the wireless power receiver of claim 6, and Dainippon 

further teaches wherein the connecting unit is connected to the short-range 

communication signal antenna (Paragraph [0015]: As shown in Fig.2 (b), ... the 

communications aerial 11 ... , and arranging it on the card base material. All 

interconnections must be made on the base material to form a connecting unit to enable 

the connections between the elements shown in figure 1 ). 

Regarding claim 24, Kanno ('767) in view of Waffenschmidt ('444) in further 

view of Dainippon ('015) discloses the wireless power receiver of claim 6, and 

Dainippon further teaches wherein the coil unit is disposed at an inner portion of the 

substrate, and wherein the short-range communication antenna is arranged at an outer 

peripheral portion of the substrate (Paragraph [0015] As shown in Fig.2 (b), ... the 

communications aerial 11 ... , and arranging it on the card base material). 

Regarding claim 26, Kanno ('767) in view of Waffenschmidt ('444) in further 

view of Dainippon ('015) discloses the wireless power receiver of claim 6, and 

Dainippon further teaches wherein the short-range communication antenna is arranged 

at an outer peripheral portion of the coil (As shown in Fig.2 (b). 
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Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kanno (US 2012/0187767) in view of Waffenschmidt, et al. (US 

2013/0069444) in further view of Kesler (US 2013/0200716). 

Regarding Claim 12, Kanno ('767) in view of Waffenschmidt ('444) teach the 

wireless power receiver of claim 1, but do not clearly disclose wherein the substrate 

comprises a pattern groove for receiving a part of the coil and wherein the part of the 

coil is disposed in the pattern groove. 

Kesler ('716) teaches wherein the substrate comprises a pattern groove for 

receiving a part of the coil and wherein the part of the coil is disposed in the pattern 

groove (Paragraph [0193]: core material 1132 may have any number of notches or 

cutouts of various depths ... to accommodate conductor loops). 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify Kanno ('767) in view of Waffenschmidt ('444) with the 

teaching of Kesler ('716) wherein the substrate comprises a pattern groove for receiving 

a part of the coil and wherein the part of the coil is disposed in the pattern groove, in 

order to make the receiver as thin as possible (Paragraph [0484]: The systems and 

methods described herein may be integrated into the hearing aid and may reduce the 

size of the necessary batteries which may allow even smaller hearing aids). 

Regarding Claim 13, Kanno ('767) in view of Waffenschmidt ('444) in view of 

Kesler ('716) teach the wireless power receiver of claim 12, and Kesler ('716) discloses 

wherein the coil has a thickness smaller than a thickness of the substrate and wherein 

an upper portion of the coil is exposed out of the substrate (Paragraph [0193]: core 
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material 1132 may have any number of notches or cutouts of various depths ... to 

accommodate conductor loops). 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kanno (US 2012/0187767) in view of Waffenschmidt, et al. (US 

2013/0069444) in further view of Kuk (US 2013/0106198). 

Regarding Claim 12, Kanno ('767) in view of Waffenschmidt ('444) teach the 

wireless power receiver of claim 1, but do not clearly disclose wherein the substrate 

comprises a pattern groove for receiving a part of the coil and wherein the part of the 

coil is disposed in the pattern groove. 

Kuk ('198) teaches wherein the substrate comprises a pattern groove for 

receiving a part of the coil and wherein the part of the coil is disposed in the pattern 

groove (Paragraph [0086]: Referring to the embodiment of FIG. 6, in the core 120', 

grooves 120a may be formed in the concave parts 122 and 123 in a direction in which 

the coils 111 and 112 (see FIG. 3) are wound). 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify Kanno ('767) in view of Waffenschmidt ('444) with the 

teaching of Kuk ('198) wherein the substrate comprises a pattern groove for receiving a 

part of the coil and wherein the part of the coil is disposed in the pattern groove, in order 

to make the coil be positioned in a stable manner (Kuk - Paragraph [0027]: disposition 

of the coils may be stably maintained). 

Regarding Claim 13, Kanno ('767) in view of Waffenschmidt ('444) in further 

view of Kuk ('198) teach the wireless power receiver of claim 12 and Kuk ('198) further 
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discloses wherein the coil has a thickness smaller than a thickness of the substrate and 

wherein an upper portion of the coil is exposed out of the substrate (Per Figure 7). 

Claims 19, 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kanno (US 2012/0187767) in view of Waffenschmidt, et al. (US 

2013/0069444) in further view of Seiko (JP 2006-042519). 

Regarding claim 19, Kanno ('767) in view of Waffenschmidt ('444) teaches the 

wireless power receiver of claim 1, but does not disclose wherein a wireless portable 

terminal comprises the wireless power receiver of claim 1. 

Seiko teaches a wireless portable terminal comprising a wireless power receiver 

(Seiko Paragraph [0008]: ... power receiving equipment mounts on a cellular phone (a 

wireless portable terminal)). Therefore, it would have been obvious to one of ordinary 

skill in the art at the time the invention was made to modify Kanno ('767) in view of 

Waffenschmidt ('444) with the teaching of Seiko wherein a wireless portable terminal 

comprises the wireless power receiver, in order to provide non-contact transfer of 

power to the receiving device (Seiko Paragraph [0001 ]). 

Regarding claim 27, Kanno ('767) in view of Waffenschmidt ('444) discloses the 

wireless power receiver of Claim 3 but does not disclose wherein a wireless portable 

terminal comprises the wireless power receiver of claim 3. 

Seiko teaches a wireless portable terminal comprising the wireless power 

receiver (Paragraph [0008]: ... power receiving equipment mounts on a cellular phone 

(a wireless portable terminaD). It would have been obvious to one of ordinary skill in the 
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art at the time the invention was made to modify Kanno ('767) in view of Waffenschmidt 

('444) with the teaching of Seiko wherein a wireless portable terminal comprises the 

wireless power receiver, in order to provide non-contact transfer of power to the 

receiver (Seiko Paragraph [0001 ]). 

Regarding claim 28, Kanno ('767) in view of Waffenschmidt ('444) in further 

view of Seiko discloses a wireless portable terminal of Claim 19, and Seiko further 

discloses wherein the wireless portable terminal comprises a smartphone (Paragraph 

[0008]: ... power receiving equipment mounts on a cellular phone (smartphone)). 

Regarding claim 29, Kanno ('767) in view of Waffenschmidt ('444) in further of 

Seiko discloses a wireless portable terminal of Claim 27, and Seiko further discloses 

wherein the wireless portable terminal comprises a smartphone (Paragraph [0008]: 

... power receiving equipment mounts on a cellular phone (smartphone)). 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Kanno (US 2012/0187767) in view of Waffenschmidt, et al. (US 2013/0069444) in 

further view of Kato (US 2008/0164840 A1). 

Regarding claim 25, Kanno ('767) in view of Waffenschmidt ('444) discloses the 

wireless power receiver of Claim 1 but does not disclose wherein the substrate is 

flexible. 

Kato ('840) teaches a coil for a wireless power system wherein the substrate is 

flexible (Abstract: One planar portion of the planar coil is attached on the surface of the 

flexible printed-circuit board). 
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It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify Kanno in view of Waffenschmidt with the teaching of Kato 

('840) wherein the substrate is flexible, in order to make the substrate thin which is 

useful in slim, rechargeable cell phone design (Kato Paragraph [0082]: The flexible 

printed-circuit board 90 is a substrate in the form of an extremely thin sheet; Paragraph 

[0003]: ... incorporated in a small-size, thin portable terminal such as a mobile phone 

unit). 

Examiner Note 

6. The examiner cites particular columns and lines numbers in the references as

applied to the claims above for the convenience of the applicant. Although the specified 

citations are representative of the teachings in the art and are applied to the specific 

limitations within the individual claim, other passages and figures may apply as well. It is 

respectfully requested that, in preparing responses, the applicant fully consider the 

references in their entirety as potentially teaching all or part of the claimed invention, as 

well as the context of the passage as taught by the prior art or disclosed by the 

examiner. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Kato ('840) (previously cited) further teaches connections 

between a coil and a connecting unit (Abstract) where the coil is a spiral conductor 

pattern and the substrate is magnetic (Paragraph [0044]), and that the principles and 
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methods of manufacture of a noncontact power-transmission coil can be applied both 

the power-transmission side and the power-receiving side (Paragraph [0104]) also 

discloses the wireless receiving in portable terminals and phones (Claims 19, 27-29). 

Kesler ('716) (also previously cited) further teaches a wireless power receiver 

comprising: a substrate (Paragraph [0193]: core of the planar resonator structure) 

having a receiving space of a predetermined shape formed therein for a connecting unit 

configured to connect to a wireless power receiving circuit (Paragraph [0193]: core may 

have complex geometries and may have indentations, notches, ridges, and the like; 

core material 1132 may have any number of notches or cutouts 1133 of various depths, 

width, and shapes to accommodate ... , packaging, and the like), wherein the connecting 

unit is disposed in the receiving space and connected to the coil unit (Paragraph [0194]: 

shape and dimensions of the core may be further dictated by the dimensions and 

characteristics of the device that they are integrated into. The core material ... may 

require non-symmetric notches or cutouts to allow clearance for parts of the device). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JAMES P. EVANS whose telephone number is (571) 

270-0639. The examiner can normally be reached on Monday-Friday 8 AM-5pm ET.

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

supervisor, Jared Fureman can be reached on 571-272-2391. The fax phone number 

for the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

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

Customer Service Representative or access to the automated information system, call 

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

/JAMES P EVANS/ 
Examiner, Art Unit 2836 

/ROBERT DEBERADINIS/ 
Primary Examiner, Art Unit 2836 
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136730 I (H04B5/0037.cpc. H04B5/0081.cpc. I U&PGPUB;i OR 
!
,

'

,,,,,,,,,,,,, 

ON i 2015/08/11 i 
I H01F41/14.cpc. 307/104.ccls. I USPAT· : i 17:16 : 
' 29/602 1 I H02J7/02. I USOCR· i i ' 
I G06K19/0��i�·c. H02J5/0�j�·c. I FPRS; ' ! ! : 

I :��;gg�;J1�.��

17/0

D

ipc 

I ��I I !
,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ' '  - ,,

'
,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,, ''''''''''''''''''''''''''' 

S93 l

,

'

,,,,,,,,,_

771 IS92 AND ((substrate orbase or core IU&PGPUB;:OR 
!
,

'

,,,,,,,,,_

ON !2015/08/11!
I or "ferrite magnet layer") AND ( space I USPAT; : ! 17: 16 i 
i or shape or shaped) AND ( connector I USOCR; : i i 
! or "connecting u nit") AND (terminal I FPRS; i I,,_ I

,

,
_ 

! or lead or "connecting land") AND I EPO; JPO;:
: ! (receiv$3 or transceiv$3 or antenna$2I DERWENT! : : : : ! or transponder)) I I BM_ TDB : : i : 

1894:1136730 ll(H04B5/0037.cpc. H04B5/0081.cpc. ilU&PGP _UB; :_loR :_ION 11201_5!08/11 :_ I : , H01F41/14.cpc. 307/104.ccls. , USPAT, , , ii 17.18 , 
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I I 29/ 602 .1 . eels. H02J7 / 02. i pc. USOCR; 
i I G06K19/07.ipc. H02J5/00.ipc. FPRS; I I ! B60L11/18.ipc. H02J17/00.ipc. EPO· JPO·' 
I , I �����:gg1fgJ1 �.�

D 
, �B

E
:���

+
j , . ,

l

ffi5 1771 lr�;;ti�l[�1��YII!E,r 1� l210;ri� 111 
I i i (receiv$3 or transceiv$3 or antenna$2I D ERWEN Tj i i i 
I I I or transponder)) I I BM_ TDB I I ! I
IS96 1305 l((coil$1 or winding$1) SAME(power odU&PGPUB;IOR ION j2015/08/11 ! 
I I I energy or current) SAME (terminal$1 I USPAT; I I i 17 : 18 I 
i i ! or electrode$1 or lead$1 or ! USOCR; i i ! iI i i "connecting land")) AN D S95 I FPRS; i i ! i

i i i i EPO; JPO; i i i i 

I __________ __! ___________________ J ______________________________________________________________________________________ L �BE
:1��

T 

L ___________________ J _________________ J _________________________ I 
I

ffi

7 !

,

,

,

,

,

,

,

,

,

_ 

1 36

7

3 0 

I (�!!�\�! ��:if �}���
1 cpc I u;�srR 

!

,

,

,

,

,

,

,

,

,

_ 

� 

I 21oi:r
o
o� 111 

i I G06K19/07.ipc. H02J5/00.ipc. I FPRS; I i i 
I ! B60L11/18.ipc.H02J17/00.ipc. i EPO·JPO·i I,,,, 

i

,

,

,

, 

i ' H04B5/ 00 . ) AN D I D ERWENT! I ' I @ad<"201rg719" I IBM TDB 1 ' ' '

l

ffi

B 
1771 1If�;�[�!I�1���1I[,r 1� l210;r0

081 111 
! ! i (receiv$3 or transceiv$3 or antenna$2j D ERWEN Tj ! i ! 
I I I or transponder)) I I BM_ TDB I I i I 
IS99 1305 l((coil$1 or winding$1) SAME(power odU&PGPUB;IOR ION j2015/08/11 ! 
I I I energy or current) SAME (terminal$1 I USPAT; I I i 17 :20 I 
! i ! or electrode$1 or lead$1 or ! USOCR; i i ! i
I i i "connecting land")) AN D S98 I FPRS; i i ! i
' . . ' EPO JPO . . ' . 
I I I I D ER0EN+ l I I I 
I I I I IBM_TDB I I i I 
I S100 ! 136730 I (H04B5/0037.cpc. H04B5/0081.cpc. ! U&PGPUB;! OR

!

,

'

,

,

,

,

,

,

,

,

,

_ 

ON i 2015/08/11! 
i i I H01F41/14.cpc. 307/104.ccls. i USPAT· i i 17 :23 I I i I 29/602.1.ccls. H02J7/02.ipc. I USOCR; i i i 
i i I G06K19/07.ipc. H02J5/00.ipc. I FPRS; I I,, I,,_ I ! I B60L11/18.ipc.H02J17/00.ipc. ! EPO; JPO;i
I I I H04B5/00.ipc.) AN D I D ERWEN Tj : i : 
i i i @ad<"20120719" i IBM TDB i i i i 
Is101 in1 IS100 AN D ((substrate or base or core !U&ffiPUB;ioR ioN j2015/08/11i 
I I I or "ferrite magnet layer") AN D (space I USPAT; I I i 17 :23 I 
I I I or shape or shaped) AN D ( connector I USOCR; I I i I 
i ! ! or "connecting unit") AN D (terminal ! FPRS; ! ! ! ! 
I I I or lead or "connecting land") AN D I EPO; JPO; I I i I 
! I I (receiv$3 or transceiv$3 or antenna$2I D ERWEN T; I i I 
I I I or transponder)) I I BM_ TDB I I i I 
I S102 I 305 I ((coil$1 or winding$1) SAME (power orl U&PGPUB;I OR 

i

,

,

,

'

,

,

,

,

,

,

,

,

,

,

, 

ON ! 2015/08/11 i
I I I energy or current) SAME (terminal$1 I USPAT; I i 17 :23 : 
! i ! or electrode$1 or lead$1 or ! USOCR; i i i 

I I I "connecting land")) AN D S101 I :�7
;
JPO; I 1,,,,_ 1

,

,

,

, i i i i D ERWEN Ti 
i , i i I 

i i i i IBM_TDB: , , , 
i� 
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S103 
!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

72 ! ((coil or winding or antenna or i U&PGPUB·i OR 
!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

ON 2015/08/11 i 
i resonator or "receiving element") I USPAT; '

! 17:23 
!

,

'

,

,

,

,

,

,

,

,

, 

i WITH conductive WITH (layer or i USOCR; i 

I

,

,

',

,

,

_ 

pattern)) AND S102 i FPRS; ! 
I EPO; JPO; i 
I DERWENTi 
' ' 

"""""'"' """""""""'"' """"""""""""""""""""""""""""""""""""""""""'" I ' I  BM_ TDB __ ! """"""""""""' " """'""! 
S100 AND ((substrate or base or core i U&PGPUB;: OR 

I

,

,

'

,

,

,

,

,

,

,

,

,

,

,

, 

ON I 2015/08/11: 
or "ferrite magnet layer") AND i USPAT; i I 17:29 i 
(connector or "connecting unit") AND I USOCR; : l i
(terminal or lead or "connecting ! FPRS; ! I i 
land") AND (receiv$3 or transceiv$3 ! EPO; JPO; ! I,,,_ I,,, or antenna$2 or transponder)) i DERWENT; 

I IBM TDB i
�������������- ���������������������' ���������������������������������������������������������������������������������������' � � 

-
��' �������������������������- �������������������> ��������������������������-

S105

1'

,,,,,, 

136730 

I (���i:i�::�f :J[�:

1 

�
c 

u;�rr 
I

,

,

,

,

,

,

, 

ON 

I 

2
1

oi
:
�

2
08/ 111

i B60L 11/18.ipc. H02J17/00.ipc. 
:D�E

R

R

S

W
; 
;
J
E
PO
NT

; 
,,1. 1,,,_ 1,,, 

I H04B5/00.ipc.) AND 
.............. ...................... �=========="" __ I_BM_ TDB __ i .......................... ................... , ........................... . 
S1061'

,,,

'

,,,,,,,,,, 

934 S105 AND ((substrate or base or core I U&PGPUB;! OR 

I

,

,

'

,

,

,

,

,

,

,

,

,

,

,

, 

ON i 2015/08/11: 
or "ferrite magnet layer") AND ! USPAT; ! i 17:32 ! 
(connector or "connecting unit") AND ! USOCR; ! i i 
(terminal or lead or "connecting i FPRS; i i : 
land") AND (receiv$3 or transceiv$3 ! EPO; JPO; ! I,,,_ I

,

,

, 

or antenna$2 or transponder)) i DERWENT; 
.............. ....................... .................................................................................. , .. I , I BM_ TDB _ _! .......................... ................ , .. , ........................ , ..
S1071'

,,,,,,,,,,,,,,
_ 

337 ((coil$1 or winding$1) SAME (power or: U&PGPUB;: OR

I

,

,

'

,

,

,

,

,

,

,

,

,

,

,

,

_ 

ON l 2015/08/11:
energy or current) SAME (terminal$1 i USPAT; i I 17:32 i
or electrode$1 or lead$1 or I USOCR; : l i
"connecting land")) AND S106 

I ��1 I I -------------- ---------------------- ---------------------------------------------------------------------------------------! _I_ BM_ TDB __ ! -------------------------- -------------------' ---------------------------
S108 i (U&20130249302-$ or U& i U&PGPUB;! OR 

i 20050046573-$ or U&20080122570-$ i USPAT; i 
i or U&20080154178-$ or U& I USOCR; i 
i 20100277004-$ or U&20120057322-$ i FPRS; i 
! or U&20080197957-$ or U& ! JPO; i 
i 20090058358-$ or U&20080164840-$ i DERWENT! 
! or U&20120044114-$ or U& ! ! 
! 20140167521-$ or U&20140152245-$ ! ! 

I 2°�1 ����1���ro�
6

�t2°�1 �� 06198-$1 I 
! or U&20140333253-$ or U& ! i
i 20140306656-$) .did. or (U&6008622- i i
! $ or U&5572180-$ or U&3936931-$ ! ! 
! or U&5294749-$ or U&6876287-$ or ! ! 
i U&5175525-$ or U&8922321-$).did. i i 
i or (U&3153139-$).did. or (WO- i i 
: 2013120710-$ or WO-2010133995- I i 
I$).did. or (JP-2013157917-$ or JP- I j 
: 2013138404-$ or JP-2012235630-$ or I : 
! JP-2006042519-$ or JP-2012010533- ! ! 
!$ or JP-2012191134-$).did. or (WO- i i 
! 2013065245-$ or CN-203326731-$ or ! ! 

!2015/08/11
17:35

, i JP-2010022098-$) .did. i i , , :====:1

nl

136730 I ( H0486/0037wc. H0486/0081.
�

c. USPGPUB; '

n

R

r

)N 12015/08/ 11 

: H01F41/14.cpc. 307/104.ccls. USPAT; : : j 17:35 
i 29/ 602 .1 . eels. H02J7 / 02. i pc. USOCR; i i i 
i G06K19/07.ipc. H02J5/00.ipc. FPRS; i i i
: ; ; : 

EASTSearchHistory .13663012_Accessible Version.htm[S/l 7/2015 1: 17 :20 PM] 

Ex.1002 
APPLE INC. / Page 338 of 668



EAST Search History 

S115 372 i S114 AND ( (substrate or base or core ! U&PGPUB; ! OR
i or "ferrite magnet layer") AND (space i USPAT; ! 
i or shape or shaped) AND ( connector i USOCR; i 
i or "connecting unit") AND (terminal i FPRS; i 
! or lead or "connecting land") AND ! EPO; JPO; !
i (receiv$3 or transceiv$3 or antenna$2 j DERWENTj
! or transponder)) AND ( ( coil or ! I BM_ TDB !
i winding or antenna or resonator or ! ! 
i "receiving element") WI TH (layer or i ! 

i 2 015/ 08/11j 
i 18:09 i 

____________________ _! _pattern __ or. PCB or_ printed) )__ ______________________ j ________________________ _! ------------------------·' --------------·-- 1 --------------------------' 
s1 W
,,,',,, o I ,,,,, s115 and S1 08 

I u�T

R I,,,,,,, ON 1 2

1
0;:;1 0

081 111

I ��I I i ............ , .................. ..J ...................................................................................... ..! __ I_BM_ TDB __ i ........................ , ................... , .......................... ,
S117 389 S114 AND ((substrate or base or core 

or "ferrite magnet layer") AND 
(connector or "connecting unit") AND 
(terminal or lead or "connecting 
land") AND (receiv$3 or transceiv$3 
or antenna$2 or transponder)) AND 

U&PGPUB; i OR 
USPAT· i 
USOCR; i 
FPRS; i 
EPO; JPO; i 
DERWENTj

ON ! 2 015/ 08/11
i 18: 11

I 
EASTSearchHistory .13663012_Accessible Version.htm[S/l 7/2015 1: 17 :20 PM] 

Ex.1002 
APPLE INC. / Page 339 of 668



EAST Search History 

I i resonator or "receiving element") 
i ( (coil or winding or antenna or I BM_ TDB i

,

,

'

,

,

,

_ 

I I WI TH (layer or pattern or �B or 
I , I printed)) i , , i , 
\ �������������- ���������������������� ���������������������������������������������������������������������������������������... �������������������������- �������������������������- �������������������� ��������������������������-

I 
S117 and S108 

1u1;10R I� 12
1oio/?�H

I 8119 I 1367 46 I ( �g1:; 7�1�'b'\�i;: ��
1 cpc I UJ-S'�

B

r I

,

,

, 

ON 1 2

1

0; 
:
;/

3
08/ 11 1 

I I 1 �;�

1

�
9:�rrtit i7t�;i� 1 ��, 1 I i i i i H04B5/00.ipc. S108) AND i DERWENT; , i , 

I : I @ad<"20120719" I I BM TDB: : i : 
ls12oi21 !S119 and S108 !U&PGPUB;ioR ioN 1 2015/08/11 1 
i i i I USPAT· i i i 18·14 i 

I I I l��,I I 1 · I
i i i i DERWENT; i i i 
I _____________ ! _____________________ ! _______________________________________________________________________________________ ! _I_ BM_ TDB __ ! _________________________ ! ___________________ ! __________________________!
i S121 38 (U&20130249302-$ or U& I U&PGPUB;: OR ON ! 2015/08/12 :

20050046573-$ or U&20080122570-$ i USPAT; i i 13:32 i
or U&20080154178-$ or U& i USOCR; i 

20100277004-$ or U&20120057322-$ I FPRS; i 
or U&20080197957-$ or U& ! JPO; i 

20090058358-$ or U&20080164840-$ i DERWENT! 
or U&20120044114-$ or U& ! ! 

20140167521-$ or U&20140152245-$ ! ! 
or U&20130157565-$ or U& ! ! 

20140346890-$ or U&20130106198-$ I i 
or U&20140333253-$ or U& ! i 

20140306656-$) .did. or (U&6008622- I j 
$ or U&5572180-$ or U&3936931-$ I : 
or U&5294749-$ or U&6876287-$ or ! ! 
U&5175525-$ or U&8922321-$).did. i i 
or (U&3153139-$).did. or (WO- i i 

2013120710-$ or WO-2010133995- I i 
$).did. or (JP-2013157917-$ or JP- I j 
2013138404-$ or JP-2012235630-$ or I : 
JP-2006042519-$ or JP-2012010533- ! ! 

$ or JP-2012191134-$) .did. or (WO- i i 
2013065245-$ or CN-203326731-$ or ! ! 
__ JP-201_0022098-$) .did. ________________________________ J ------------------------- i �=::::�=� ::=.===:::�===:�===:;;====::1 
i (H04B5/0037.cpc. H04B5/0081.cpc. i U&PGPUB·i OR 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

, 

ON i 2015/08/12: 
i i i H01 F41/14.cpc. 307/104.ccls. I USPAT; 'I ! 13:32 : I l i 29/602.1.ccls. H02J7/02.ipc. ! USOCR; ! ! i 

I I i :i�1;;�ripc �g::;7goipc I ��;JR); I i, i I I I �����:gg1�:-f�.�
1) AND 

.

1

pc. 

I �B
E

:���
T

1 ' , ' : �������������' �������������������� ' ����������������������������������������������������������������������������������������' ���������� - �����������' ������������������������' ������������������ ' ��������������������������' 
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I U&PGPUB; i OR 
I USPAT· i 
I USOCR; : 
I FPRS- i 
I EPO; ,JPO; : 
i DERWENT; 
t 

' 

i 2015/08/12 ! 
i 13:32 i 

I I 
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1 s124 I 1 1  

I 

8121 N OT S123 

I uti�rrJ 
I 

ON 12
1
0; �

2
081121

I I 
I l5J�I I I i I ............ 1 ...................... , ........................................................................................ 1 .. 1 .. BM_TDBI ........................ ' .................... , .......................... '

I S125: 136730 I (H04B5/0037.cpc. H04B5/0081 .cpc. i U&PGPUB·i OR 

!

'

'

,

,

,

,

,

,

,

,

,

_ 

ON l 2015/08/12:
i i I H01F41 /1 4.cpc. 307/1 04.ccls. I USPAT; ,. 

• 
I 13:46 : I • I 29/602.1 .ccls. H02J7/02.ipc. I USOCR; I I I 

I I I :g�
1
;:

1
□: ipc �gJ�Jgoipc I �

S;
JFD I I ! I I I �����:gg1�J1 �.�

D 
.

i

pc. 

I �B
E
:���

+
j , , , 

I S125 AND ((substrate or base or core I U&PGPUB;I OR 
: or "ferrite magnet layer") AND I USPAT; : 
I (connector or "connecting unit") AND I USOCR; I i i 
I (terminal or lead or "connecting I FPR S; I I I 
I land") AND (receiv$3 or transceiv$3 I ER:>; JFD; I 

I II or antenna$2 or transponder)) I DERWENT; 
• •

1 ----------·--· ------------------·--! ---------------------------------------------------------------------------------------1 _I_ BM_ TDB --1----------------------·--' --------------·-- 1 --------------------------'

I
S12

T I 
8126 and S121 I Iirr I 

ON 1
2

1o;�i5/121

I I I I ��I I I i I • ' I IBM_TDB I ' ' ' 
I S128: 136730 I (H04B5/0037.cpc. H04B5/0081 .cpc. I U&PGPUB;: OR

!

'

'

,

,

,

,

,

, 

ON l 2015/08/12!
i i I H01F41 /1 4.cpc. 307/1 04.ccls. I USPAT· : 

• 
I 13:56 I I • I 29/602.1 .ccls. H02J7/02.ipc. I USOCR; • I : 

i : I G06K1 9/07.ipc. H02J5/00.ipc. I FPR S; I 
I II ! I B 60L1 1 /1 8.ipc. H02J1 7/00.ipc. I E PO; JPO;i : • 

I I I H04B5/00.ipc.) AND I DERWENTj : j : 
I : I @ad<"2012071 9" I IBM TDB : : I : 
I S129 i 389 I S128 AND ((substrate or base or core IU&ffiPUB; i OR i ON I 2015/08/12i 
I I I or "ferrite magnet layer") AND I USPAT; I I I 13: 56 I 
i : I (connector or "connecting unit") AND I USOCR; : : I : 
I I I (terminal or lead or "connecting I FPR S; I I I I 
I I I land") AND (receiv$3 or transceiv$3 I E PO; JPO; I I I I 
I I I or antenna$2 or transponder)) AND I DERWENT; I I I 
I I l((coil or winding or antenna or IIBM_TDB I I I I 
I I I resonator or "receiving element") I I I I I 
I I I WI T H  (layer or pattern or PCB or I I I I I 
i i i printed)) i i i i i 
i S130 i 337 i ((coil$ 1 or winding$ 1 )  SAME (power ori U&PGPUB; i OR i ON i 2015/08/12i 
I I I energy or current) SAME (terminal$ 1 I USPAT; I I I 1 4:1 1 I 
i : I or electrode$ 1 or lead$ 1 or I USOCR; : : I : 
I I I "connecting land")) AND S126 I FPR S; I I I I 
I I I I E PO; JPO; I I I I 
I I I I DERWENT; I I I 
I -------------1------------------·--I ---------------------------------------------------------------------------------------1 _I_ BM_ TDB --1-------------------------1--------------·-- j --------------------------1

I
8131 

1

1 60 11:��::n1,i�;:%:�r�;fi/;, I u�TR I 
ON 121

0
; o/?

5/ 121

I I I I��! I I i I j : I IBM_TDB j : � : 
1
1
s132 'i765 ·

I
S130 and spiral I U&PGPUB;l

r
R '

I
ON 12015/05/12! 

i : I I USPAT; : : I 1 4: 13 :
I l l t l l � l 
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S1 33

1

'
,,,,,, 

1 60 I si◊�t,f �:iir�;i�i3 ◊�,·�;:,�; �r ur�
B

; I OR 
I

,

,

,

,

,

,

, 

ON 

I
2
1

od:;/
3
08/ 12

1 

��1 I I -------------· ----------------------�==========""" __ I_BM_TDB __ : -------------------------· -------------------'---------------------------·
S134 5387 "ferrite i U&PGPUB·i ADJ 2015/08/12: 

magnet layer") AND ( connector or I USPAT; '! 
"connecting unit") AND (terminal or I USOCR; : 
lead or "connecting land") AND I FPRS; : 
(receiv$3 or transceiv$3 or antenna I EPO; JPO; : 
or transponder)) AND spiral AND I DERWENTj 
( $3 h$3 d $3 i I BM TDB i 

AND (coil or winding or resonator or I 
antenna) AND (wire$1 less$2 or "wire I 
less" or inductive or contact$1 less$2 I 
or "contact less" or "non contact" or I 

pattern or etc or epos or 
, 

:,,'
,,,,,,,,,,,, 

deposit$3 or plat$3 or PCB or print$3) I 

· I ) t _____________________ , connection ess ___________________________________________________ i -------------------------- --------------------------
S135 38 (U&20130249302-$ or U& I U&PGPUB;: OR 

20050046573-$ or U&20080122570-$ I USPAT; i 
or U&20080154178-$ or U& I USOCR; : 

20100277004-$ or U&20120057322-$ I FPRS; : 
or U&20080197957-$ or U& I JPO· i 

20090058358-$ or U&20080164840-$ I 
or U&20120044114-$ or U& I 

20140167521-$ or U&20140152245-$ I 
or U&20130157565-$ or U& I 

20140346890-$ or U&20130106198-$ I 
or U&20140333253-$ or U& I 

20140306656-$) .did. or (U&6008622- I 
$ or U&5572180-$ or U&3936931-$ I 
or U&5294749-$ or U&6876287-$ or I 
U&5175525-$ or U&8922321-$).did. I 
or (U&3153139-$).did. or (WO- I 

2013120710-$ or WO-2010133995- I 
$).did. or (JP-2013157917-$ or JP- I 
2013138404-$ or JP-2012235630-$ or I 
JP-2006042519-$ or JP-2012010533- I 

$ or JP-2012191134-$) .did. or (WO- I 
2013065245-$ or CN-203326731-$ or I 

l 2015/08/12! 
I 14:36 : 

JP-2010022098-$) .did. I �=��==� ' """"""""""""""""'"' """""""""""'"' """""""'" , """""""""""""' 
S1 36

1

'
,,,,,, 

385 

I (���:��::�f :1��:

1 

�

c 
ur�

B

r 
I

,

,

,

,

,

,

, 

ON 

I
2
1

od:�6
08/ 12

1 

I B60L 11/18.ipc. H02J17/00.ipc. 
:D�E

R

R

S

W
; 
;
J
E
PO
NT

; 
,,1. 1,,,_ 1,

,

, 

I H04B5/00.ipc. S135) AND S134
-------------· ----------------------

.----
------------< __ I_BM_ TDB __ i -------------------------· -------------------' ---------------------------·

! 2015108112:S139 5387 ( ( substrate or base or core or "ferrite 
magnet layer") AND ( connector or 
"connecting unit") AND (terminal or 
lead or "connecting land") AND 
(receiv$3 or transceiv$3 or antenna 
or transponder)) AND spiral AND 
(pattern$3 or etch$3 or depos$3 or 

EASTSearchHistory .13663012_Accessible Version.htm[S/l 7/2015 1: 17 :20 PM] 

U&PGPUB; i ADJ 
USPAT; : 
USOCR; : 
FPRS; : 
EPO; JPO;: 
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I I 
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deposit$3 or plat$3 or �B or print$3) I 
AND (coil or winding or resonator or I 1,,,,,,antenna) AND (wire$1 less$2 or "wire I 
less" or inductive or contact$1 less$2 I 
or "contact less" or "non contact" or I i 
connectionless) I ! 

�������������� ����������������������- � �������������������������������������������������· - �������������������������� �������������������������� ������������������� ��������������������������� 

S140 38 (U&20130249302-$ or U& I U&PGPUB;: OR ON l 2015/08/12: 
20050046573-$ or U&20080122570-$ I USPAT; i 
or U&20080154178-$ or U& I USOCR; : 
20100277004-$ or U&20120057322-$ I FPRS; : 
or U&20080197957-$ or U& I JPO· i 
20090058358-$ or U&20080164840-$ I 
or U&20120044114-$ or U& I 
20140167521-$ or U&20140152245-$ I 
or U&20130157565-$ or U& I 
20140346890-$ or U&20130106198-$ I 
or U&20140333253-$ or U& I 
20140306656-$) .did. or (U&6008622- I 
$ or U&5572180-$ or U&3936931-$ I 
or U&5294749-$ or U&6876287-$ or I 
U&5175525-$ or U&8922321-$) .did. I 
or (U&3153139-$).did. or (WO- I 
2013120710-$ or WO-2010133995- I 
$).did. or (JP-2013157917-$ or JP- I 
2013138404-$ or JP-2012235630-$ or I 
JP-2006042519-$ or JP-2012010533- I 

$ or JP-2012191134-$) .did. or (WO- I 
2013065245-$ or CN-203326731-$ or I 
. JP-2010022098-$) .did.""""""""""""""""'" I:.:.:.==�:.,.:.:.:;==:.:.:.:: ::.:.:===::.:.;::.:===::.:.;::.:==C.:.:.::�====;I 

S

1

4

1 

I,

,

,

,

,

,

, 

385

I (���:��::�f :1��:

1 

�

c 

I ur�rr I,

,

,

,

,

,

, 

ON 
I 
2

1

0
�:�2

08/12
I 

I B60L11/18.ipc.H02J17/00.ipc. I :��
;
JP0-I 1,,,,, 1,,,,, 

I 
H04B5/00.ipc. S140) AND S139 I DERWENTj 

............ , ..................... , ...................................................................................... J __ I_BM_ TDB __ : ........................ , ................... , .......................... , 
S142 !,',,,,,,,,,,,,,_ 

253 I S141 and ((space or notch or cutout i U&PGPUB·i OR !,',,,,,,,,,,,,,_ 
ON 2015/08/12: 

I or "cut-out") I USPAT; '
! 15:22

!

,

'

,

,

,

,

,

,

,

,

, 

1

,

,

,

,

,

,

_ 

SAME( connector! connect$3))
I ��i

R; 
I 

I EPO; JPO; i 
I DERWENTi 
' ' 

"""""'"' """""""""'"' """"""""""""""""""""""""""""""""""""""""""'" I 'I BM_ TDB __ : """"""""""""' " """'"": 
S144 5387 : ((substrate or base or core or "ferrite U&PGPUB;: ADJ 

· magnet layer") AND (connector or USPAT; : 
"connecting unit") AND (terminal or USOCR; : 
lead or "connecting land") AND FPRS- i 
(receiv$3 or transceiv$3 or antenna EPO; 'JPO; j 
or transponder)) AND spiral AND DERWENT; 

deposit$3 or plat$3 or �B or print$3) I 
AND (coil or winding or resonator or I 
antenna) AND (wire$1 less$2 or "wire I 
less" or inductive or contact$1 less$2 I 

I 2015/08/12 ! 
I 16:04 : 

or "contact less" or "non contact" or I 
______________________ _connection I ess )__ __________________________________________________ I -------------------------- ___________________ , ---------------------------

S145 38 (U&20130249302-$ or U& U&PGPUB;: OR ON ! 2015/08/12:
20050046573-$ or U&20080122570-$ USPAT; : i 16:04 i 
or U&20080154178-$ or U& USOCR; : i i 
2

i
1 

C:J6iii1i:;s��
2

ii B�
57322-$ 

�:, I 1,,,, 1

,

,

,

_ 20090058358-$ or U&20080164840-$ DERWENTI
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or U&20120044114-$ or U& I 
20140167521-$ or U&20140152245-$ I 
or U&20130157565-$ or U& I 

20140346890-$ or U&20130106198-$ I 
or U&20140333253-$ or U& I 

20140306656-$) .did. or (U&6008622- I 
$ or U&5572180-$ or U&3936931-$ I 
or U&5294749-$ or U&6876287-$ or I 
U&5175525-$ or U&8922321-$) .did. I 
or (U&3153139-$).did. or (WO- I 

2013120710-$ or WO-2010133995- I 
$).did. or (JP-2013157917-$ or JP- I 
2013138404-$ or JP-2012235630-$ or I 
JP-2006042519-$ or JP-2012010533- I 

$ or JP-2012191134-$) .did. or (WO- I 
2013065245-$ or CN-203326731-$ or I 
--JP-201_0022098-$) .did. -----------------------------------1--------------------------· -------------------------· -------------------' ---------------------------· ���=� 

S146 
!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

385 I (H04B5/0037.cpc. H04B5/0081.cpc. i U&PGPUB·i OR 
!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

ON 2015/08/12: 
I H01F41/14.cpc. 307/104.ccls. I USPAT; 'I 16:04 i

,

,

,

'

,

,

,

,

,

, 

I 29/ 602 .1 . eels. H02J7 / 02. i pc. I USOCR; : 
I G06K19/07.ipc. H02J5/00.ipc. I FPRS; : 
I B60L11/18.ipc. H02J17/00.ipc. I EPO· JPO· i 

I H04B5/00.ipc. S145) AND S144 I DERWENTj 
"""""'"' """""""""'"' """"""""""""""""""""""""""""""""""""""""""'" I 'I BM_ TDB __ : """"""""""""' " """'"": 

I S146 and ((space or notch or cutout 
I or "cut-out") 

I 

SAME(connectorl connect$3)) 

S148 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

198 S147 and ((first near3 I U&PGPUB;: OR 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

ON 
!
2015/08/12j

( connector! connect$31 terminal) SAME! USPAT; : i 16:04 : 
( second near3 I USOCR; : i : 
( connector! connect$31 terminal)))) 

I 
:��;

J
P0-

I 1,,,,_
1

,

,

,

, I DERWENTj 
-------------· ---------------------· ----------------------------------------------------------------------------------------I--I_BM_ TDB-- : -------------------------· -------------------' ---------------------------·
S149 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

28 I S147 and ((first ADJ I U&PGPUB;! OR 
!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

ON 2015/08/12: 
I ( connector! connect$31 terminal) SAME! USPAT; 17:00 

!

,

'

,

,

,

,

,

,

,

,

_ 

I (second ADJ I USOCR; 
I ( connector! connect$31 terminal)))) I FPRS; : 
i i EPO; JPO; : 
I I DERWENT\

-------------- ----------------- · ------------------------------------------------------------------------------------1 _IBM_ TDB _ _: -------------------------- _ ----------- _: 
S150 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

1 S147 and ((first ADJ I U&PGPUB;: OR 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

ON i 2015/08/12! 
( connector! connect$31 terminal) SAME! USPAT; : i 17:02 : 
(second ADJ I USOCR; : i : 
( connector! connect$31 terminal)))) I FPRS; : i i 
AND@ad<"20121029" 

I ��! 
I ! """"""" """""""""'" ' """"""""""""""""""""""""""""""""""""""""""'"! _I_ BM_ TDB _ _  : """"""""""""" """""""'" l """"""""""""'" 

S151 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

2 S147 and ((first ADJ I U&PGPUB;: OR 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

_ 

ON 
!
2015/08/12j 

( connector! connect$31 terminal) SAME! USPAT; : i 17:02 : 
(second ADJ I USOCR; : i : 
( connector! connect$31 terminal)))) I FPRS; : l i

............ ' ·····················' :::

d<

:::

□ 1

:

1030

:: J .. 5'1�1 ........................ ' ................... 1 !
ni S147 and ((first NEAR2 I U&PGPUB;!

n

R i

n

N i 2015/08/12! 
! ( connector! connect$31 terminal) SAMEI USPAT; j. j. ! 17: 11 : 
i ( second NEAR2 I USOCR; : : i 
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I 5;53' 0 : (�:�:;����������

�

m

�;

:

��::

ii� ] J

�

�: ......................... , ···················: 201�0�13: 
I magnet layer") AND ( connector or i i 11 :35 I 
I "connecting unit") AND (terminal or I 
I lead or "connecting land") AND I 
I (receiv$3 or transceiv$3 or antenna I 

(pattern$3 or etch$3 or depos$3 or I 
deposit$3 or plat$3 or PCB or print$3) I 
AND (coil or winding or resonator or I 
antenna) AND (wire$1 less$2 or "wire I 
less" or inductive or contact$1 less$2 I 
or "contact less" or "non contact" or I 

---------------------' --connectionless)__------------------------------------------------J -------------------------
, 

------------------------
, 

-------------------' --------------------------
, 

11 I ( ( substrate or base or core or "ferrite i JPO ! 2015/ 08/ 131
I magnet layer") AND (receiv$3 or I i 11 :35 :
I transceiv$3 or antenna or 

I

,

,

,

,
, 

! transponder)) AND spiral AND
I (pattern$3 or etch$3 or depos$3 or 
I deposit$3 or plat$3 or PCB or print$3) I 
I AND (coil or winding or resonator or I 
I antenna) AND (wire$1 less$2 or "wire I 
! less" or inductive or contact$1 less$2 I 
: or "contact less" or "non contact" or i 
j t 

I

,

,

,

,

,
, 

S1 55

1',,,,
_ 9

1

9

4 

I 

H01 8�14 �c

I lit I 
ADJ

I

,

,

,

,

,

,

, 

ON 
1

2

1
0

/�

9

08/ 131 

I I ��I I i I I ' I IBM_TDB I ' ' ' 
I S1 56 ! 5888 I H01 P38/14.�c. and 

I 

U
�

B;

I 

ADJ 

I
ON i 

2

01 5/08/13 ! 

1 
............. 

1 
..................... 1 :

d

:::::

1

2

0

::

3

•· j ��1 ......................... , ................... 1

1

:

0

4
1 

I S157 I 164 I S156 AND ((substrate or base or core I U&PGPUB;I OR ! 2015/08/131
I or "ferrite magnet layer") AND I USPAT; I i 12: 05 I 
I (connector or "connecting unit") AND I USOCR; I i i 
I (terminal or lead or "connecting I FPRS; I i I 
I land") AND (receiv$3 or transceiv$3 I ER:>; JFO; I 

I'',,,_ I

,

,

,

,

,

,

,

,
_ 

I or antenna$2 or transponder)) AND I DERWENTj :I ( ( coil or winding or antenna or I I BM_ TDB : 
I I : 

I : I WI TH (layer or pattern or PCB or I : : i : 
I : I printed or etch$3)) I : : ! :
I S158 : 40 I S156 AND ((substrate or base or core I U&PGPUB;: OR : ON I 2015/08/13: 
I : I or "ferrite magnet layer") AND I USPAT; : : I 12: 06 : 
i I I (connector or "connecting unit") AND I USOCR; I I ! I
I : I (terminal or lead or "connecting I FPRS; : : I : 
I : I land") WITH (layer or pattern or PCB I EPO; JPO; : : I : 
I : I or printed or etch$3)) I DERWENT; : I : 
I -------------: --------------------- 1 ---------------------------------------------------------------------------------------1 _I_ BM_ TDB --: -------------------------: ----------------- j --------------------------:
Ir S1 6 1 1

.11
77 ! S156 AND (substrate "PCB" U&PGPUB;j

.n
R :

.n
N I 2015/08/13j

. I I I semiconductor silicon) AND (terminal USPAT; I I I 13:10 I 
I : I port connector connection) AND USOCR; : : I : 
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i S156 AND (substrate "PCB" 
i semiconductor silicon) AND (terminal 
i port connector connection) AND 
: (space or notch or cutout or "cut-

1 
out") 

u;�Br 

I

,

,

,

,

,

,

, 

ON 

I 

2

1

od:;
/
1

08/ 13
1

5J�I I I IBM TDB i 
������������· � ���������������������-;;;============-'=< ���������� - ���������· � �����������������������· � ������������������ ' �������������������������· � 
S164 !

,
',,,,,,,,,,,,, 
30 S156 AND ((substrate "PCB" I U&PGPUB;! OR !

,
',,,,,,,,,,,,, 
ON i 2015/08/13!

semiconductor silicon) SAME (space ! USPAT; ! i 13:18 ! 
or notch or cutout or "cut-out")) AND ! USOCR; ! i i 
(terminal port connector connection) i FPRS; i i i 
AND (notch or cutout or "cut-out") ! EPO; JPO; ! I,,,,_ 

i

,

,

,

, 
i DERWENT ; 

-------------- ----------------------· -------------------------------------------------------------------------------------1 , I BM_ TDB . .! -------------------------- ----------------·--, ------------------------·--

E51Cl!
" 8

,
092

,
251 " 

_____________________________________________________________ l[
USPAT 

__________ IE7EJ �1�d:�8�-��-�-�I
S166 49 (U&20130249302-$ or U& i U&PGPUB;: OR 

20050046573-$ or U&20080122570-$ I USPAT; i 
or U&20080154178-$ or U& i 

USOCR; i 

20100277004-$ or U&20120057322-$ i FPRS; i 

or U&20080197957-$ or U& ! JPO· i 
20090058358-$ or U&20080164840-$ ! 
or U&20120044114-$ or U& ! 

20140167521-$ or U&20140152245-$ I
or U&20130157565-$ or U& ! 

20140346890-$ or U&20130106198-$ ! 
or U&20140333253-$ or U& ! 

20140306656-$ or U&20130069445-$ ! 
or U&20140175895-$ or U& ! 

20120187767-$ or U&20110101788-$ i 
or U&20130200716-$ or U& I 

20130069444-$ or U&20090284341- !
$).did. or (U&6008622-$ or U& I 
5572180-$ or U&3936931-$ or U& I 
5294749-$ or U&6876287-$ or U& !
5175525-$ or U&8922321-$ or U& !
8653927-$ or U&7392013-$ or U& !
8092251-$).did. or (U&3153139- i 
$).did. or (WO-2013120710-$ or WO- i 
2010133995-$) .did. or (JP- i 
2013157917-$ or JP-2013138404-$ or I
JP-2012235630-$ or JP-2006042519- ! 

$ or JP-2012010533-$ or JP- ! 
2012191134-$ or JP-2011109546- i 

$) .did. or (WO-2013065245-$ or CN- i 
203326731-$ or JP-2010022098- I 

ON 2015/08/13! 

$):did."""""""""""""""""""""""""""""""""""'"I �=::;::.:.:===.:.:.:.:: �==c.:.:.:.:;::c:.:===��==c.:.:.:.:;:===c.:.:.:.:;I

s

167

1'

,,,,,, 

5888 I

,

,

,

,

,

,

, 

:::;:;�;6; ��2�
d I u{�B ; I

ADJ 

I

,

,

,

,

,

,

, 

ON 
I

2

1

od
:
�

4
08113

I 

I DERWENTj 
I :��;JP0-1 1,,,,, 1,,,,, 

, , i IBM_TDB i , , , 

nn

o I S167 AND ((substrate "PCB" U&PGPUB;l

n

R 

r

)N 12015/08/13! 
I semiconductor silicon) SAME (space USPAT; : : j 19:34 : 
i or notch or cutout or "cut-out")) AND USOCR; ! ! i ! 
i (terminal port connector connection) FPRS; ! ! i ! 
: ; ; : ; 
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i AND (notch or cutout or "cut-out") i EPO· JPO·: i 
i I DERWENT; I I ' ' ' I BM_TDB : ' ' ' 
I S169 49 (U&20130249302-$ or U& I U&PGPUB;: OR ON 2015/08/13!

20050046573-$ or U&20080122570-$ I USPAT; : 
or U&20080154178-$ or U& I USOCR; : 

20100277004-$ or U&20120057322-$ I FPRS; i 
or U&20080197957-$ or U& I JPO; : 

20090058358-$ or U&20080164840-$ I 
or U&20120044114-$ or U& I 

20140167521-$ or U&20140152245-$ I 
or U&20130157565-$ or U& I 

20140346890-$ or U&20130106198-$ I 
or U&20140333253-$ or U& I 

20140306656-$ or U&20130069445-$ I 
or U&20140175895-$ or U& I 

20120187767-$ or U&20110101788-$ I 
or U&20130200716-$ or U& I 

20130069444-$ or U&20090284341- I 
$).did. or (U&6008622-$ or U& I 
5572180-$ or U&3936931-$ or U& I 
5294749-$ or U&6876287-$ or U& I 
5175525-$ or U&8922321-$ or U& I 
8653927-$ or U&7392013-$ or U& I 
8092251-$).did. or (U&3153139- I 
$).did. or (WO-2013120710-$ or WO- I 
2010133995-$) .did. or (JP- I 
2013157917-$ or JP-2013138404-$ or I 
JP-2012235630-$ or JP-2006042519- I 

$ or JP-2012010533-$ or JP- I 
2012191134-$ or JP-2011109546- I 
$) .did. or (WO-2013065245-$ or CN- I 
203326731-$ or JP-2010022098- I 
$).did. _________________________________________________________________________ ! ���=="', �===::�===:�===:;;====:! 
I S169 AND ((substrate "PCB" I U&PGPUB;: OR 

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

, 

ON i 2015/08/13! 

I semiconductor silicon) SAME (space I USPAT; i 19:35 i 
i or notch or cutout or "cut-out")) AND I USOCR; i i 

I t�m;��:!0

�, �u����i: ·�u��i�1r I ��I 
I I 

i[S171 :[21496 if713/3??.ccls. I U&PGPUB;:�foN7 2015/08/13:
I i i [ I USPAT t"""""""""""l"""""""J 19: 52 : 
I S172 : 10 i S171 AND ((substrate "PCB" I U&PGPUB;: ON i 2015/08/13:
I : i semiconductor silicon) SAME (space I USPAT; : i 19:53 : 
i : ! or notch or cutout or "cut-out")) AND I USOCR; : ! :
I : ! (terminal port connector connection) I FPRS; : ! :
I : i AND (notch or cutout or "cut-out") I EPO; JPO;: i : 
I i i I DERWENT;

i i 
I ____________ _! ___________________ __I _____________________________________________________________________________________ __I _I_BM_ TDB _ _: _________________ j _ _ __ ________ __!
8/17/2015 1 :17:16 PM 
C:\ Users\ jevans2\ Documents\ EAST\ Workspaces\ 13663012.wsp 

EASTSearchHistory .13663012_Accessible Version.htm[S/l 7/2015 1: 17 :20 PM] 
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I hereby certify that this correspondence is being 

electronically transmitted via EFS to the United States 

Patent and Trademark Office on May 11, 2015. 

AMENDMENT UNDER 37 C.F.R. §1.111 

Examining Group 2836 

Patent Application 

Docket No. SUN.LGI.420 

Serial No. 13/663,012 

Examiner 

Art Unit 

Applicants 

Serial No. 

Filed 

Confirm. No. 

For 

IN THE UNITED ST A TES PA TENT AND TRADEMARK OFFICE 

James P. Evans 

2836 

Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim 

13/663,012 

October 29, 2012 

3575 

Wireless Power Receiver and Method of Manufacturing the Same 

Mail Stop Amendment

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

AMENDMENT UNDER 37 C.F.R. §1.11 

Sir: 

In response to the Office Action dated February 13, 2015, please amend the application 

identified above as follows: 

J :\S UN\LGI\420\Amd-Resp\Responsc l .doc/kh/lcf 
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2 

In the Specification 

Please amend the paragraph at page 4, lines 25-26, as follows: 

Docket No. SUN.LGI.420 

Serial No. 13/663,012 

FIG. 15 is a plan view illustrating a wireless power receiver 1000 according to the ffil±l'tR 

fifth embodiment; 

Please amend the Abstract as shown on the attached sheet 

J :\S UN\LGI\420\Amd-Resp\Response l .doc/kh/lcf 
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3 

In the Claims 

Docket No. SUN.LGI.420 

Serial No. 13/663,012 

This listing of claims will replace all prior versions and listings of claims in the application. 

1. (Currently Amended) A wireless power receiver comprising:

a substrate having a receiving space of a predetermined shaped shape formed therein for a 

connecting unit configured to connect to a wireless power receiving circuit; 

a coil unit including a first connection terminal, a second connection terminal, and a coil, 

wherein the coil is configured to wirelessly receive power, wherein the coil is formed as a conductive 

pattern on or within the substrate, wherein the first connection terminal is located at one end of the 

coil and the second connection terminal is provided at the other end of the coil, and 

wherein the connecting unit is disposed in the receiving space and connected to the first and 

second terminals coil unit, 

wherein the connecting unit includes: 

a third connection terminal connected to the first connection terminal of the coil unit; 

and 

a fourth connection terminal connected to the second connection terminal of the coil 

unit, and 

wherein the conductive pattern includes a conductive line wound at least two times and the 

conductive pattern has a spiral shape. 

2. (Canceled)

3. (Previously Presented) The wireless power receiver of claim 1, wherein the shape of the

receiving space corresponds to a shape of the connecting unit. 

4-5. (Canceled)

6. (Previously Presented) The wireless power receiver of claim 1, further comprising a

short-range communication antenna formed on the substrate and surrounding the coil. 

J IS UNILGl\420\Amd-Resp\Response l .doc/kh/lcf 
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4 Docket No. SUN.LGl.420 

Serial No. 13/663,012 

7. (Previously Presented) The wireless power receiver of claim 6, wherein the short-range

communication antenna has a rectangular configuration formed by winding one conductive line 

several times. 

8. (Canceled)

9. (Previously Presented) The wireless power receiver of claim 6, wherein the connecting

unit is connected to the short-range communication signal antenna. 

10. (Canceled)

11. (Previously Presented) The wireless power receiver of claim 1, wherein the conductive

pattern is a conductive layer. 

12. (Previously Presented) The wireless power receiver of claim 1, wherein the substrate

comprises a pattern groove for receiving a part of the coil and wherein the part of the coil is disposed 

in the pattern groove. 

13. (Currently Amended) The wireless power receiver ofclaim 12 of claim 12, wherein the

coil has a thickness smaller than a thickness of the substrate and wherein an upper portion of the coil 

is exposed out of the substrate. 

14-18. (Canceled)

19. (Previously Presented) A wireless portable terminal, comprising the wireless power

receiver of claim 1 . 

20. (Canceled)

J :\S UN\LGl\420\Aind-Resp\Response 1.doc/kh/lcf 

Ex.1002 
APPLE INC. / Page 354 of 668



5 Docket No. SUN.LGI.420 
Serial No. 13/663,012 

21. (Previously Presented) The wireless power receiver of claim 1, wherein the substrate

comprises magnetic material. 

22. (Previously Presented) The wireless power receiver of claim 1, further comprising a

wireless power receiving circuit connected to the connecting unit. 

23. (Previously Presented) The wireless power receiver of claim 1, wherein the coil unit is

disposed on a top surface of the substrate and the connecting unit. 

24. (Currently Amended) The wireless power receiver of claim 8 claim 6, wherein the coil

unit is disposed at an inner portion of the substrate, and wherein the short-range communication 

antenna is arranged at an outer peripheral portion of the substrate. 

25. (Previously Presented) The wireless power receiver of claim 1, wherein the substrate is

flexible. 

26. (Previously Presented) The wireless power receiver of claim 6, wherein the short-range

communication antenna is arranged at an outer peripheral portion of the coil. 

27. (Previously Presented) A wireless portable terminal, comprising the wireless power

receiver of claim 3. 

28. (Previously Presented) The wireless portable terminal of claim 19, which is a smartphone.

29. (Previously Presented) The wireless portable terminal of claim 27, which is a smartphone.

30. (New) The wireless power receiver of claim 1, wherein the one end of the coil is at an

inside portion of the conductive pattern and the other end of the coil is at an outside portion of the 

conductive pattern. 

J :\SUN\LGJ\420\i\md-Resp\Rcsponse l .doc/kh/lcf 
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6 Docket No. SUN.LGI.420 

Serial No. 13/663,012 

31. (New) The wireless power receiver of claim 31, the conductive line of the conductive

pattern crosses over the receiving space. 

32. (New) The wireless power receiver of claim 1, wherein the connection unit is configured

such that it is separable from the receiving space. 

J \SUN\LGl\420\Amd-Resp\Response 1.doc/kh/lcf 
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7 

Remarks 

Docket No. SUN.LGI.420 

Serial No. 13/663,012 

Claims 1, 3, 6, 7, 9, 11-13, 19, and 21-29 are pending in the subject application. By this 

Amendment, claims 1, 13, and 24 arc amended, and new claims 30-32 are added. In addition, the 

specification is amended to correct a typographical error and the Abstract is amended to be at least 

50 words. No new matter is introduced. Support for the amendments and new claims can be found 

throughout the original specification (see, for example, page 7, lines 5-7 and 18-23, and Figure 11 ). 

Upon entry of these amendments, claims 1, 3, 6, 7, 9, 11-13, 19, and 21-32 will be before the 

Examiner for further consideration. 

The amendments set forth herein should not be interpreted to indicate that Applicants have 

agreed with or acquiesced to the rejections set forth in the outstanding Office Action. The 

amendments to the claims have been made in an effort to lend greater clarity to the claimed subject 

matter and to expedite prosecution. Favorable consideration of the claims now presented, in view of 

the remarks and amendments set forth herein, is respectfully requested. 

Objection to Specification 

The specification has been objected to for informalities. In view of the amendment to the 

specification presented herein, Applicants respectfully request withdrawal of this objection. 

Objection to claims 1 and 24 

Claims 1 and 24 have been objected to for informalities. In view of the amendments to 

claims 1 and 24 presented herein, Applicants respectfully request withdrawal of this objection. 

Rejection of claims 1, 3, 11-13, 21, 23, and 25 under 35 U.S.C. §102(b) 

Claims 1, 3, 11-13, 21, 23, and 25 have been rejected under 35 U.S.C. §102(b) as being 

anticipated by JP H-04-5115-U (hereinafter after referred to as "JP' 115"). Applicants respectfully 

request reconsideration. 

Claim 1 has been amended to recite that the connecting unit includes a third connection 

terminal connected to the first connection terminal of the coil unit and a fourth connection terminal 

connected to the second connection terminal of the coil unit, wherein the conductive pattern includes 

J :\SUN\LGI\420\Amd-Resp\Response J .doc/kh/lcf 

Ex.1002 
APPLE INC. / Page 357 of 668



8 Docket No. SUN.LGI.420 
Serial No. 13/663,012 

a conductive line wound at least two times and the conductive pattern has a spiral shape. These 

advantageous features of the subject invention are discussed throughout the original specification and 

can be seen in at least Figure 11, in which the connecting unit includes a third connection terminal 

310 connected to the first connection terminal 210 of the coil unit 200 and a fourth connection 

terminal 320 connected to the second connection terminal 220 of the coil unit 200, wherein the 

conductive pattern 230 includes a conductive line wound at least two times and the conductive 

pattern 230 has a spiral shape (see also, e.g., page 7, lines 5-7 and 18-23). 

On the other hand, Applicants submit that JP '115 fails to teach, or even suggest, a wireless 

power receiver as claimed. Applicants submit that the JP '115 device does not include a connecting 

unit having the claimed features and a coil formed as a conductive pattern that includes a conductive 

line wound at least two times and that has a spiral shape. Because JP '115 fails to disclose each and 

every element of the claimed invention, Applicants respectfully request reconsideration and 

withdrawal of the rejection of claims 1, 3, 11-13, 21, 23, and 25 under 35 U.S.C. §102(b). 

Rejection of claims 6, 7, 9, 22, 24, and 26 under 35 U.S.C. §103(a) 

Claims 6, 7, 9, 22, 24, and 26 have been rejected under 35 U.S.C. §103(a) as being 

anticipated by JP '115 in view of JP 2008-027015 (hereinafter referred to as "JP 'O 15"). Applicants 

respectfully request reconsideration. 

The deficiencies of the JP ' 115 have been discussed above. JP '015 does not these 

deficiencies. Accordingly, Applicants respectfully request reconsideration and withdrawal of the 

rejection of claims 6, 7, 9, 22, 24, and 26 under 35 U.S.C. §103(a). 

Rejection of claims 19, 27, 28, and 29 under 35 U.S.C. §103(a) 

Claims 19, 27, 28, and 29 have been rejected under 35 U.S.C. § 103(a) as being anticipated by 

JP '115 in view of JP 2006-042519 (hereinafter referred to as "JP '519"). Applicants respectfully 

request reconsideration. 

The deficiencies of the JP '115 have been discussed above. JP '519 does not these 

deficiencies. Accordingly, Applicants respectfully request reconsideration and withdrawal of the 

rejection of claims 19, 27, 28, and 29 under 35 U.S.C. § 103(a). 

J :\S UN\LGI\420\Amd-Resp\Responsc I .doc/kh/lcf 
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9 Docket No. SUN.LGI.420 

Serial No. 13/663,012 

In view of the foregoing remarks and amendments to the claims, Applicants believe that the 

claims as currently pending are in condition for allowance, and such action is respectfully requested. 

Applicants invite the Examiner to call the undersigned if clarification is needed on any of this 

response, or if the Examiner believes a telephonic interview would expedite the prosecution of the 

subject application to completion. 

The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or 1.17 as 

required by this paper to Deposit Account 1 9-0065. 

JL/kh/lcf 

Attachment: Replacement Abstract 
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ectfu?��d, 

d u 
Patent Attorney 

Registration No. 35,589 

Phone No.: 352-375-8100
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ABSTRACT 

A wireless power receiver according to one embodiment includes can include a magnetic 

substrate and a coil configured to wirelessly receive power_. , vmerein the The coil is-can be 

formed as a conductive layer on the magnetic substrate. A connecting unit can be disposed in a 

receiving space of the magnetic substrate and can be connected to the coil unit. 
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Application/Control Number: 13/663,012 

Art Unit: 4186 

1. The present application is being examined under the pre-AIA first to invent

provisions. 

Specification 

Page 2 

2. The abstract of the disclosure is objected to because it is too short (only 33

words vs 50). Correction is required. See MPEP § 608.01 (b). 

3. The disclosure is objected to because of the following informalities:

• "[0035] FIG. 15 is a plan view illustrating the wireless power receiver 1000

according to the fourth embodiment" 

Should be 

• "[0035] FIG. 15 is a plan view illustrating the wireless power receiver 1000

according to the fifth embodiment". 

Appropriate correction is required. 

Claim Objections 

4. The claims filed on 4/29/2014 are objected to for the following informalities:

5. Claim 24 depends on Claim 8, which has been cancelled. Note: since claim 8

was dependent upon claim 6 in the original application, the examiner is assuming that 

Claim 24 is dependent directly on Claim 6. 

6. Claim 1: (minor informality) - "predetermined shaped" should be "predetermined

shape". Correction is required. 
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Application/Control Number: 13/663,012 

Art Unit: 4186 

Claim Rejections - 35 USC § 102

Page 3 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

(e) the invention was described in a patent granted on an application for patent by another
filed in the United States before the invention thereof by the applicant for patent, or on an
international application by another who has fulfilled the requirements of paragraphs (1 ), (2),
and (4) of section 371 (c) of this title before the invention thereof by the applicant for patent.

6. Claims 1, 3, 11-13, 21, 23 and 25 are rejected under 35 U.S.C. 102(b) as

being anticipated by Hitachi Ferrite, Ltd (JPH-04-51115-U). 

7. Regarding claim 1, Hitachi Ferrite teaches a wireless power receiver

(transformer) comprising: 

a substrate having a receiving space of a predetermined shaped formed therein 

for a connecting unit (Figure 2 discloses a space between the ferrite core (1) and the 

substrate mounting groove (5) to accommodate the "flexible substrate" which forms the 

connector unit) configured to connect to a wireless power receiving circuit (the receiving 

side of a transformer is inherently configured to connect to a power receiving circuit; the 

means of power transfer is also wireless); 
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Application/Control Number: 13/663,012 

Art Unit: 4186 

Page 4 

a coil unit including a first connection terminal, a second connection terminal, and 

a coil, wherein the coil is configured to wirelessly receive power, wherein the coil is 

formed as a conductive layer-pattern (Embodiments: coils are obtained by winding a 

conductive wire material) on (Figure 1) or within the substrate , wherein the first 

connection terminal is located at one end of the coil and the second connection terminal 

is provided at the other end of the coil (Embodiments: Leads (3) of the coils are 

soldered to a connecting land on the flexible substrate (4); Figure 1; What is Claimed Is: 

terminals of coils are connected to the substrate), and 

wherein the connecting unit (flexible substrate (4) and associated solder 

connections as shown in Figure 1) is disposed in the receiving space (Figure 2 

discloses a space between the ferrite core (1) and the substrate mounting groove (5) to 

accommodate this connector unit) and connected to the first and second terminals 

(Embodiments: Leads (3) of the coils are soldered to a connecting land on the flexible 

substrate (4); Figure 1 ). 

8. Regarding claim 3, Hitachi Ferrite teaches the wireless power receiver of claim

1, wherein the shape of the receiving space corresponds to a shape of the connecting 

unit (Figure 2 discloses a space between the ferrite core (1) and the substrate 

mounting groove (5) to accommodate this connector unit). 

9. Regarding claim 11, Hitachi Ferrite teaches the wireless power receiver of

claim 1, wherein the conductive coil pattern is a conductive layer (Embodiments: The 

coils are obtained by winding a conductive wire material into a spiral shape). 
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Application/Control Number: 13/663,012 

Art Unit: 4186 

Page 5 

10. Regarding claim 12, Hitachi Ferrite teaches the wireless power receiver of

claim 1, wherein the substrate comprises a pattern groove (Embodiments: coil

arranging grooves (2) are formed on a main plate of a disk-shaped ferrite core (1) and 

coils are arranged in the coil-arranging grooves (2); Figure 2) for receiving a part of the 

coil and wherein the part of the coil (Embodiments: The depth of the substrate 

mounting groove may be determined based on the thickness of the substrate and the 

thickness for connecting and fixing the leads of the coils) is disposed in the pattern 

groove (Embodiments: coils are arranged in the coil-arranging grooves (2); Figure 2) . 

11. Regarding claim 13, Hitachi Ferrite teaches the wireless power receiver of

claim 12, wherein the coil has a thickness smaller than a thickness of the substrate and 

wherein an upper portion of the coil is exposed out of the substrate (Embodiments: The 

depth of the substrate mounting groove may be determined based on the thickness of 

the substrate and the thickness for connecting and fixing the leads of the coils; 

therefore if the groove depth is chosen appropriately, the upper portion of the coil will 

be exposed). 

12. Regarding claim 21, Hitachi Ferrite teaches the wireless power receiver of

claim 1, wherein the substrate comprises magnetic material (ferrite core (1 ); Figure 1 ). 

13. Regarding claim 23, Hitachi Ferrite teaches the wireless power receiver of

claim 1, wherein the coil unit (coil) is disposed on a top surface of the substrate (ferrite 

core (1 )) and the connecting unit (flexible substrate (4)); configuration as shown in 

Figure 2). 
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14. Regarding claim 25, Hitachi Ferrite teaches the wireless power receiver of

claim 1, wherein the substrate is flexible (Embodiments- the flexible substrate (4)). 

Claim Rejections - 35 USC § 103

15. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 

that are applied for establishing a background for determining obviousness under pre-AIA 35 

U.S.C. 103(a) are summarized as follows: 

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

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

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

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

nonobviousness. 

16. Claims 6, 7, 9, 22, 24 and 26 are rejected under 35 U.S.C. 103(a) as being

anticipated by Hitachi Ferrite, Ltd (JPH-04-51115-U) in view of Dainippon Printing 

Co. Ltd. (JP 2008-027015). 
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17. Regarding claim 6, Hitachi discloses the wireless power receiver of claim 1;

Hitachi does not disclose further comprising a short-range communication antenna 

formed on the surround substrate and surrounding the coil. 

Dainippon teaches further comprising a short-range communication antenna 

(communications aerial 11) formed on the surround substrate (base material) and 

surrounding the coil (antenna 17; as shown in Fig.2 (b)). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify Hitachi with the teaching of Dainippon further 

comprising a short-range communication antenna, in order to deliver and receive 

information along with power to energize any display devices on the receiver (as 

disclosed in Dainippon Paragraphs [0001 ]-[0002]). 

18. Regarding claim 7, Hitachi in view of Dainippon discloses the wireless power

receiver of claim 6. Hitachi does not further disclose wherein the short-range 

communication antenna comprises a near field communication (NFC) antenna which 

has a rectangular configuration formed by winding one conductive line several times. 

Dainippon further teaches wherein the short-range communication antenna comprises 

a near field communication (NFC) antenna (antenna 17) that has a rectangular 

configuration formed by winding. 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify Hitachi with the further teaching of Dainippon wherein the 

short-range communication antenna comprises a near field communication antenna 

having a rectangular configuration formed by winding one conductive line several times 
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in order to deliver and receive information (as addressed earlier) shaped in order to 

improve the efficiency (Takaishi (US 2008/0122570) [0016] is a coil with a rectangular 

(square) shape which is larger than the circular coil and which has improved efficiency). 

19. Regarding claim 9, Hitachi in view of Dainippon discloses the wireless power

receiver of claim 6. Hitachi does not further disclose wherein the connecting unit is 

connected to the short-range communication signal antenna. Dainippon further teaches 

wherein the connecting unit is connected to the short-range communication signal 

antenna (Paragraph [0015] As shown in Fig.2 (b), ... the communications aerial 11 ... , 

and arranging it on the card base material. All interconnections must be made on the 

base material to form a connecting unit to enable the connections between the 

elements shown in figure 1 ). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify Hitachi with the further teaching of Dainippon 

wherein the connecting unit is connected to the short-range communication signal 

antenna, in order to in order to deliver and receive information along with power to 

energize any display devices on the receiver (as disclosed in Dainippon Paragraphs 

[0001 ]-[0002]). 

20. Regarding claim 22, Hitachi discloses the wireless power receiver of claim 1.

Hitachi does not clearly disclose further comprising a wireless power receiving circuit 

connected to the connecting unit. Dainippon teaches further comprising a wireless 

power receiving circuit (rectifier circuit 18, capacitor 19) connected to the connecting 
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unit (All interconnections are made on the base material to form a connecting unit to 

enable the connections between the elements shown in figure 1 ). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify Hitachi with the teaching of Dainippon further 

comprising a wireless power receiving circuit connected to the connecting unit, in order 

to deliver and receive information along with power to energize any display devices on 

the receiver (as disclosed in Dainippon Paragraphs [0001 ]-[0002]). 

21. Regarding claim 24, Hitachi in view of Dainippon discloses the wireless power

receiver of claim 8 (really claim 6, per objection). Hitachi does not further teach wherein 

the coil unit is disposed at an inner portion of the substrate, and wherein the short

range communication antenna is arranged at an outer peripheral portion of the 

substrate. Dainippon further teaches wherein the coil unit (antenna 17) is disposed at 

an inner portion of the substrate ([0015] As shown in Fig.2 (b), .. . arranging it to the 

inner circumference side), and wherein the short-range communication antenna 

(communications aerial 11) is arranged at an outer peripheral portion of the substrate 

([0015] As shown in Fig.2 (b), .. . the communications aerial 11 .. arranging it on the 

card base material ... at the outer circumference side). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to modify Hitachi with the teaching of Dainippon wherein 

the coil unit is disposed at an inner portion of the substrate, and wherein the short-range 

communication antenna is arranged at an outer peripheral portion of the substrate, in 

order to ([0015] minimize the portions of the two coils that overlap in a plane direction). 
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22. Regarding claim 26, Hitachi in view of Dainippon discloses the wireless power

receiver of claim 6. Hitachi does not further teach wherein the short-range 

communication antenna is arranged at an outer peripheral portion of the coil. 

Dainippon further teaches wherein the short-range communication antenna 

(communications aerial 11) is arranged at an outer peripheral portion of the coil 

(Paragraph [0015] As shown in Fig.2 (b), .. . the communications aerial 11 ... at the outer 

circumference side). Therefore, it would have been obvious to one of ordinary skill in 

the art at the time the invention was made to modify Hitachi with the further teaching of 

Dainippon wherein the short-range communication antenna is arranged at an outer 

peripheral portion of the coil, in order to minimize the portions of the two coils that 

overlap in a plane direction (Paragraph [0015]). 

23. Claims 19, 27, 28 and 29 are rejected under 35 U.S.C. 103(a) as being

anticipated by Hitachi Ferrite, Ltd (JPH-04-51115-U) in view of Seiko (JP 2006-

042519). 

24. Regarding claim 19, Hitachi discloses the wireless power receiver of claim 1;

Hitachi does not disclose wherein a wireless portable terminal comprises the wireless 

power receiver of claim 1. Seiko teaches a wireless portable terminal comprising a 

wireless power receiver (Seiko Paragraph [0008]: ... power receiving equipment mounts 

on a cellular phone (a wireless portable terminal)). Therefore, it would have been 

obvious to one of ordinary skill in the art at the time the invention was made to modify 

Hitachi with the teaching of Seiko wherein a wireless portable terminal comprises the 
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wireless power receiver, in order to provide non-contact transfer of power to the 

receiving device (Seiko Paragraph [0001 ]). 

25. Regarding claim 27, Hitachi discloses the wireless power receiver of Claim 3;

Hitachi does not disclose wherein a wireless portable terminal comprises the wireless 

power receiver of claim 3. Seiko teaches a wireless portable terminal comprising the 

wireless power receiver (Seiko Paragraph [0008]: ... power receiving equipment mounts 

on a cellular phone (a wireless portable terminal). It would have been obvious to one of 

ordinary skill in the art at the time the invention was made to modify Hitachi with the 

teaching of Seiko wherein a wireless portable terminal comprises the wireless power 

receiver, in order to provide non-contact transfer of power to the receiver (Seiko 

Paragraph [0001 ]). 

26. Regarding claim 28, Hitachi in view of Seiko discloses a wireless portable

terminal comprising the wireless power receiver of claim 1 as discussed in Claim 19. 

Hitachi does not teach wherein the wireless portable terminal comprises a smartphone. 

Seiko further discloses wherein the wireless portable terminal comprises a smartphone 

(Seiko Paragraph [0008]: ... power receiving equipment mounts on a cellular phone 

(smartphone)). It would have been obvious to one of ordinary skill in the art at the time 

the invention was made to modify Hitachi with the further teaching of Seiko wherein the 

wireless portable terminal comprises a smartphone, in order to provide non-contact 

transfer of power to the smartphone (Seiko Paragraph [0001 ]). 

27. Regarding claim 29, Hitachi in view of Seiko discloses a wireless portable

terminal comprising the wireless power receiver of claim 1 as discussed in Claim 27 

Ex.1002 
APPLE INC. / Page 374 of 668



Application/Control Number: 13/663,012 

Art Unit: 4186 

Page 12 

earlier. Hitachi does not teach wherein the wireless portable terminal comprises a 

smartphone. Seiko further discloses wherein the wireless portable terminal comprises 

a smartphone (Seiko Paragraph [0008]: ... power receiving equipment mounts on a 

cellular phone (smartphone)). It would have been obvious to one of ordinary skill in the 

art at the time the invention was made to modify Hitachi with the further teaching of 

Seiko wherein the wireless portable terminal comprises a smartphone, in order to 

provide non-contact transfer of power to the smartphone (Seiko Paragraph [0001 ]). 

Examiner Note 

28. The examiner cites particular columns and lines numbers in the references as

applied to the claims above for the convenience of the applicant. Although the specified 

citations are representative of the teachings in the art and are applied to the specific 

limitations within the individual claim, other passages and figures may apply as well. It is 

respectfully requested that, in preparing responses, the applicant fully consider the 

references in their entirety as potentially teaching all or part of the claimed invention, as 

well as the context of the passage as taught by the prior art or disclosed by the 

examiner. 
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29. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Murata (JP 2012-191134) also teaches the wireless power 

receiver of claims 1, 3, 11, and 12. Murata (JP 2012-191134) discloses a wireless 

power receiver with a coil unit of conductors formed as a conductive layer-pattern in 

recessed grooves within a substrate, and a connector disposed in a receiving space of 

the same size within the substrate, connected to a wireless power receiving circuit. 

TDK (JPH 07-074038) of the applicant admitted prior art teaches a wireless power 

receiver (a rotary transformer) with a coil unit formed of coil conductors within recessed 

grooves on a magnetic substrate. Omron (JPS-56-78415) of the applicant admitted 

prior art teaches a coil formed as a conductive layer-pattern on or buried in a substrate 

with a power connector on a flexible printed circuit board. Murata (JP 06-267746) of the 

applicant admitted prior art teaches a noise eliminating element comprising a 

rectangular conductor in recessed grooves on a substrate (core), wherein the coil 

includes a first and second connection terminal. Murata (JP 2012-010533) of the 

applicant admitted prior art teaches a wireless power receiver in a cell phone with a coil 

unit formed of coil conductors on or within a magnetic substrate, a connector unit 

(terminals and electrodes) and a wireless power receiving circuit. 

Ex.1002 
APPLE INC. / Page 376 of 668



Application/Control Number: 13/663,012 

Art Unit: 4186 

Page 14 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JAMES P. EVANS whose telephone number is (571) 

270-0639. The examiner can normally be reached on Monday-Friday 7:30AM-5pm ET.

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

supervisor, Jared Fureman can be reached on 571-272-2391. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-directuspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

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

/JAMES P EVANS/ 
Examiner, Art Unit 2836 

/JARED FUREMAN/ 

Supervisory Patent Examiner, Art Unit 2836 
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I S15 I 22 j ((substrate or base or core or "ferrite I U&PGPUB;: OR : ON j 2015/01/20: 
I I j magnet layer")(space or shape or I USPAT; : : j 15:01 : 
I I j shaped) (connector or "connecting I USOCR; : : j : 
I I ! unit") (terminal or lead or "connecting I FPRS; : : j : 
I I i land")or (coil or winding) or power or I EPO; JPO; : : j : 
I I ! energy or current or terminal or I DERWENT;: : j : 
I I j relectrode) AND S14 I I BM_ TDB : : ! :
'� ...................... .......................................................................................... , ........................... .......................... .................... ........................... 

.

I S16 I 2 ! "20080164840" I U&PGPUB;: OR : ON i 2015/01/20! 
I I ! IUSPAT· i i !17-13 i 
I I I I USOCR; : : I . : 
I I ; I FPRS; : : ; : 
I I ; I EPO; JPO; : : ; : 
, i , i DERWENT·, , ' , 
! ........ 1 .................. .J ........................................................................................ 11.BM_ TDs .. 'j ........................ J ................... ! ......................... J

ltlLlt::=_1�:ILILI:�! 
IIs18 I

LJ
!l"20120044114" I u&PGPUB;:�ION7 2015101120: 

i i i i USPAT l ...................... J .................. J 17·26 i 
i

[

s19 i□i (("Jeong Wook") near2 (AN)).INV. I U&PGPUB;i□R i
lrn 

i 201 5/01121 i 
i i i i USPAT· i i i 08·52 i 
! __________ ! -------------------) ------------------------------------------------------------------------------------------ ! USOCR ______ ) ______________________ ) __________________ � ______ 

· 
_________________ )

!IS20 !
Di(("Jeong Wook") near2 (AN)).INV. !EPO; JPO; :�f6N72015/01/21j

I I ! I DERWENT l ...................... J .................. J 08:54 i 
i
l
S21 i□i(("Jung Oh") near2 (LEE)).INV. !U&PGPUB;i□R i

LJ

N j2015/01/21i 
i i i i USPAT· i i i 08·55 i 
! __________ ! -------------------) ------------------------------------------------------------------------------------------ ! USOCR ______ ) ______________________ ) __________________ � ______ 

· 
_________________ )

!IS22 !
Dil(("Jung Oh") near2 (LEE)).INV. I EPO; JPO; :�f6N72015/01/21j 

I I ! I DERWENT l ...................... J .................. J 08:57 i r i□i(("Sung Hyun") near2 (LEEM)).INV. I U&PGPUB;i□R i

LJ

N j2015/01/21i 
i i i i USPAT· i i i 08·58 i
! """"" I """""""""'J """"""""""""""""""""""""""""""""""""""""""""" I USOCR ______ _J """""""""""_J """"""""" I """."""""""""_:
I
1S2

4 ]ro--7 (("Sung Hyun") near2 (LEEM)).INV. I EPO; JPO; :�f6N72015/01/21: 
I !L. ................... I I DERWENT l ...................... J .................. J 09:04 i ri□!(("Yang Hyun") near2 (KIM)).INV. !U&PGPUB;i□R i

LJ

N j2015/01/21i 
i i i i USPAT· i i i 09·05 i 
I __________ I """""""""'J """"""""""""""""""""""""""""""""""""""""""""" I USOCR ______ _J """""""""""_J """"""""" I """."""""""""_:
l[S26 ]I3 W(''Yang Hyun") near2 (KIM)).INV. 

II
EPO; JPO; ilOR ilON II2015/01/21j
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L.....IL ................... iL.....................................................................................I1 DERWENT 1L ..................... J! ................. ![o9: 19 .......... J□
r ll

"
47598569

"
.FMI

.

D. 

1��::,ieii:i��,�:
1 /23

1 
S28 24 !(U&20130249302-$ or US- I U&PG PUB;: OR : ON I 2015/01/26:

i 20050046573-$ or US-20080122570-$ I USPAT; : : i 13:45 : 
I or US-20080154178-$ or U& I FPRS; JPO;: : I : 
I 20100277004-$ or US-20120057322-$ I DERWENT j j I j 
i or US-20080197957-$ or U& i : : i : 
I 20090058358-$ or US-20080164840-$ I : : I : 
l or US-20120044114-$ or U& I : : I : 
I20140167521-$).did. or (U&6008622-$I j j I j 
I or US-5572180-$ or US-3936931-$ or I : : i : 
I US-5294749-$ or US-6876287-$ or us- I : : I : 
I 5175525-$).did. or (WO-2013120710- I : : I : 
l$).did. or (JP-2013157917-$ or JP- I : : I : 
i 2013138404-$ or JP-2012235630- I : : i : 
I$) .did. or (WO-2013065245-$ or CN- I j j I j 

,.......... i 203326731-$) .did. I : : i : 
S29 I 2993903 I (wire$1Iess$2 or wire less or inductive I U&PG PUB;: ADJ : ON I 2015/01/26:

I i or contact$1 less$2 or contact less or I USPAT; : : i 14:02 : 
I I non contact$3 or remote$2 or ((free or I USOCR j j I j 
I i without or lack$3 or no or less) near2 I : : i : 
I I (contact$3 or connect$3)) or (RF or R Fl : : I : 
I I or radio$1 frequenc$3 or radio I : : I : 
I I frequency) near3 (transmission or I : : I : 
I I network$3 or LAN or control$3) or I : : I : 

........1 .................. J !?.�.':!!:1.�.�!.i.�.�!.��.�L....................................................1 ......................... : ......................... : .................1 .......................... : DO 1□440492 I (receiv$3 or accept$3 or obtain$3 or I U&PG PUB;:

D

DJ :□N 12015/01/26: 
I I recover$3 or receipt or retriev$3 or I USPAT; : : I 14:07 : 
I i acquir$3 or acquisition) near3 (spac$3 I USOCR : : I : 

I i or hole or opening or slot or gap or I : : i : 
l l  notch. or.port) ........................................................ ...1 ......................... : ........................ : ................. J . .. ........... : 

r----< ' ' 

S31 I 3326212 i (predetermin$5 or predefined or set or I U&PG PUB;! ON i 2015/01/26! 
prescribed or fixed or preselect$3 or I USPAT· i 
establish$3 or prestablish$3 or I 
standard or desired or reference or I 
known or specific$4 or select$4 or fixed I 
or defin$4 or precis$3 or certain or I 
preset or particular) near3 (size or I 
shape or dimension or design or I 
pattern or cutout or configuration or I 
layout) ........................................................................... ! □2 i□674608 i (coil or transmit$4 or transmission or !

r'-'-
u""&""'PG=P=U=B

"'""
;:□DJ :□N !2015/01/26!

I I receiv$3 or transceiv$3 or antenna$2 I USPAT; : : I 14: 19 :

II�� .��;u����
d

:;�e:��
3 

0
(
r
u

��v��e)
odule 

..
J USOCR 

...... ..
J 
...................... ...1 ................ J .......... ..JLJ3 I

LJ

115289 I ( connect$3 or link$3 or coupl$3 or I U& PG PUB; :□DJ :
LJ

N I 2015/ 01 /26!
I ljoin$3) near3 (terminal or node or lead I USPAT; : : I 14:22 : 
II or .electrode.or. contact) .................................. ...! USOCR ........ .i ........................ .! ................. j ............ .! LJ4 I

LJ

0414 1

1

829 SA.ME S30 I U&PG PUB;:
LJ

DJ :
LJ

N I 2015/01/26:
i t i USPAT· i i i 14·28 i 

I I I USOCR : : I 
. 

:
' �� � ���������������������������������������������������������' �������������������������' �������������������������' �������������������> �������������' LJ5I

LJ

254 i

l

S34SA.ME S31 !U&PG PUB;!
LJ

DJ !

LJ

N !2015/01/26!
I i I USPAT· i i i 14·29 i 
I I I USOCR : : I 

. 
:

' , , HHHHHHHHHHHHHHHHHHHHHHHHHHHHH ' HH,HH

,
HHHHHHHHHHH,H

,
HHHHHHHH,H , HHHHH•H ' 

UL 11

S3

S.
SA

ME S32

�

PUB;

ILJLJ 
�
�1ib01 /26

1 

IS37II52 !IS36
SA

ME S33 IIus-PG PUB;:IADJ :ION 112015101126: 
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ll .......... 11 ..................... ll. ......................................................................................... 11 ���� ........ 11 ........................ 11 ................... 11.�.� :.�.� ............. 1 

ll:
8 111:

30
:

7 11:::�::1 1 ���c:, 11:J 11:1.��1!i011:6 1 
ll:

9 11::54 

ll:::�::
0 1 �EC' 11:J 11:1 ��1�

011:6 1 
ltlLJt::___l��:I□□�

1

�1 
loo 27 !jp and "2006042519" i U&PGPUB;: OR i ON i 2015/01/27: 
I I I USPAT; i i 

l
12:52 i 

i i I USOCR· i i i i 

I I I :�7;J�; I I I I i i i DERWENT·, , , ,I I I I BM_ TDB , : : I : .� ...................... ........................................................................................... , ........................ , ........................ , ................... , ........................ ,

IS44I0 !jpand"04-51115" !U&PGPUB;:OR :ON !2015/01/27:
i i i iUSPAT· i i i 14·35 i 
I I I I USOCR; : : I . : 

I I i I FPRS; : : i : 
I I i I EPO; JPO; : : i : , i , i DERWENT·, , ' , 
1 .......... 1 .................. .J .......................................................................................... 11.BM_ TDs .. 'J ....................... ..! ................... ! ........................ ..!
1845 4911 lip and "rotary transformer" 

I ��PUB;I OR 
I

,

,

,

,

,

,

, 

ON I ���i�01/27I

I 

I l�+,I I i1 .......... ................ 1 ....................................................................................... .J 1.BM_TDB ... i ........................ ' ···················'··························' 
1846 0 !jp and "rotary transformer" and I U&PGPUB;: OR

!

,

'

,

,

,

,

,

,

,

,

,

,

,

,

,

. 

ON 
! 
2015/01/27:i ! "flexible substrate (35)" I USPAT; : i 14:37 : I ' I USOCR; : i : I

I l�+,I I I ! ........... _, _11.BM_TDB_I _, _ , _,
I S47 I 20 liP and "rotary transformer" and

I ��PUB;I OR 

I 

ON I ��1ii01i27I

I_I [

le

:

i

:

l

:

sub

:

r

:

te

:: J�+J ; J I 
1S5

t 

2 1"4-51115" 
l
��PUB;I OR 

l

,,,,,,,

ON 1���;�01/271

I I l�+

I 

I i ! ................ 1 j 1. BM TDB : 1 ........................ , , .......................... , 
I S52 I 61 I "hitachi ferrite" and "rotary 

I ��PUB;I OR 

I

,

,

,

,

,

,

, 

ON l
2015/01/27: 

I I I 

transformer" 

I �+ I I 
t 

4

4

9

Il_l_, _11.BM_TDB�I _, _ , _,
!r---71 >I <I 'I 'I :I 
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ll .......... 11 ..................... 1l .......................................................................................... ll�s�1��
T

; 11 ........................ 1[ ................... 11 .......................... I 
I S70 I 1439 I H04B5/0081 I U&PGPUB;: OR i ON l 2015/01/29!
I i i i USPAT· i i i 08·29 i 
I I I I USOCR; i i I . i 

I I I I :�7
;
JPO; I I I I , i , i DERWENT·, , ' , 

!�I .................. .J ........................................................................................ I1.BM_ TDs .. 'j ........................ J ................... ! ......................... J

1 

S71 21 809 

I 

S70 OR ffi9 

1 �AJ

B

r I
� 

1 
��

1

;�
01129

1 

l _,_l���!_,_I_! 
1872 394 I S71 and ("rectang$4" OR "square") I U&PGPUB;: OR : ON j 2015/01/29: 
I i I USPAT; i i i 08:38 i 
i i I USOCR· i i i i 
I ; I FPRS· , : : ; : ' 

,
,
,
,
,
,
,
,
,
,

''� 

' ' ' ' � ' 

I I EPO; JPO; : : ! :i i DERWENT·! i i i 
I .................... J ......................................................................................... I 1_BM_ TDB .. ' j ........................ 1 .................. I ........................ j
1/29/2015 8:40:26 AM 
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Receipt date: 12/29/2014 13663012 - GAU: 2836 

PTOiSB/08A (08-03) 
Approved for use througl, 07/31/2006. 0MB 0651-003·1 

U S. Patent and Trademark Office: U S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of i 995, no persons are required to respond to a collection of information unless it contains a valid 0MB 
control PL'mber . . .  -' • <

I' Suostitute for fonn 1449ll/PTO 

INFORMATION DISCLOSURE 

STATEMENT BY APPUCANT 

(use as many sheets as necessary) 

\. Sheet I 1 I of I 

Examiner 
initials' 

Cite 
No. 1 

Document Number 
Number~ Klnd Code� (if 

known\ 

Complete if Known 

Application Number 13i663.012 
---------

Fmng Date October 29, 2012 

First Named Inventor Jeong Wook An 
---

Art Unit 2681 

Examiner Name 

2 Attorney Docket Number SUN.LGl.420 

U.S. PATENT DOCUMENTS 

Publ;cation Date 
MM-DD-YYYY 

Name of Patentee or Applicant 
of Cited Document 

Pages, Coiw1111s, Lines, Where 
f�e1eva;;t Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner 
inlt!a!s ... .  

Examiner 
Si nature 

Cite 
No. 1 

F1 

F2 

;w,� 

r.:, 

Foreiqn Patent Docun1ent 
Publication Date 
MM-DD-YYYV 

C,:iuntry Cc,de " - Number 4 - Kind Coar::? :;f known) 

,IPH-04--51 ·J 15--U 04-30-1992

JPH-07-74038-A 03-17-1995

,iPS--56--78415-U 06-25-1981

/James P. Evans/ 

Name of Patentee or 
Applicant of Cited Document 

HITACHI FERRITE, 
LTD. 

TDK CORP 

OMRON 
CORPORATION 

Date 
Considered 

Pages, Columns. Unes, 
VVhere RelevB.nt Passages 
or Relevant Figures Appear 

ALL 

ALL 

ALL 

01 /28/20i 5 

" 

_.) 

T" 

'EX,'\MiNEf�: Initial if reference cons;dered, whether or not citation is in conformance witll MPEP 609. Draw iine through citation if not in conformance and not 
considered Include copy of this form with next communication if applicant: 

1 Appticant's unique dtatlon des!gnat1on numbt:r (optional}. 2 See Kind Codes of
USPTO Patent Documents at Yi�!L�-�.Q.tQ

0
QQ_\i: or MPEP901.04. " Enter Office that issued the document, by the two-letter code (WiPO Standard T.3). 4 For

.Japanese-: patent documents. the lndlcatlon of the year of t!1e relgn of the Emperor rnust precede tt1e_ seria! number of the patent document. 5 Kind of cloct;!Tient by 
!r1e appropriate symbols as indicated on the document under WiPO Standard ST. 16 if poss;ble. "Applicant is to place a check mark here if Eng!is,1 language 
Translation is attached. 
This coi!ectlon of inforrnat!on ls requ!rerJ by 37 CFR : .97 and 1,98. Tfie information is required to ontam or retain a benefit by the public which ls to file (and by the 
USPTO to process) a;; appiication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.'14. This co!iaction is estimated to take 2 11ours to complete, 
;;;eluding gathering, preparing, and sut-,m!tting the completed application form to tile USPTO. Time wil! vary depending upon the individual case Any comments 
on the amount of time you require to complete this form arK1/or suggestions for reclLlcing tt;is burden, should be sent to the Chief Information Officer, U.S. Patent 
and TradernarK Office, P.O. Box 1450, Alexandria, VA 22313-1460. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ,t1DDRESS. SEND ro:

Commissioner for Patents_, P.O. Box i450, Alexandria, VA 22313-i450. 
ff you need asslstance in completing the form, ca!i 1-B00-P"fO-9199 (1-800-786-9199) and select option 2. 
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Receipt date: 12/29/2014 13663012 - GAU: 2836 

PTOISB/086 (08-03) 
Approved for use througt1 07/3112005. 0MB 0651-003·1 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paper.ivork Reduction Act of 1995, r.o persons are required to respond to a ccl!ection of information unless it contains a valid 0MB 
control number. 

r Substitute for form 14498/PTO 
1,.,ompiere sr r.nown " 

Application Number 13/663,012 
INFORMATION DISCLOSURE Filing Date October 29, 2012 
STATEMENT BY APPLICANT First Named Inventor jeonq Wook An 

-----

Group Art Unit 268'1 
(use as many sheets as necessary) Examiner Name 

Sheet I 2 I or I 2 Attorney Docket Number SUN.LGl.420 
'I.. .,J 

NON PATENT UTERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS), title of the anic!e, (when appropriate), titie oi the 
Examiner C!te 
initials' No. 

1 item (book, ma�1azine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2 

Examiner 
Si nature 

R1 

number(s), publist,er, cily and/or country where published. 

Office Action dated October 7, 2014 in Japanese Application No. 2012-238615. 

/James P. Evans/ 
Date 
Considered 01/28/2015 

t;EXAM!NER: lnitia! if reference conslcJt'3red, whether or not citation is ln conformance with MPEP 609. Dra�v line through dtatlon if not in 
and not considered. lnc!ude copy of rn,s form witt, next communication lO applicant. 
'Applicant's unique citation designation number (optional). 2 Appl,cant is to place a check mark here ;f English language Translation is attached. 
This coilect;on of information is required by 37 CFR 1 98 The information is required to obtain or retain a benefit by tr1e public w>1ictl is to file (and by tt;e USPTO 
to process) on application Conf;dent;a!ity is governed by 35 U.S.C. 122 and 37 CFH 1.14. This col!ection is estimated to take 2 hours to complete, including 
ga!l1ering, preparing, and submitting tl1e completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on ttle 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Traden1ark Office, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FOHMS TO THIS ADDRESS SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If vou need assistance in completing the form, caU "t-B0O-PT0 .. 9199 (1-800-786--9199) and select option 2. 
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Receipt date: 12/19/2013 13663012 - GAU: 2836 

PTO/SB/08A 

r Substitute for form 1449A/PTO Complete if Known 

Application Number 13/663,012 
INFORMATION DISCLOSURE 

Filing Date October 29, 2012 
STATEMENT BY APPLICANT 

First Named Inventor Jeonq Wook An 
(use as many sheets as necessary) Art Unit 2836 

Examiner Name Rexford N. Barnie 

\.. Sheet I 1 I of I 1 Attorney Docket Number SUN.LGl.420 

U.S. PATENT DOCUMENiS 

Examiner Cite Document Number Publication Date Name of Patentee or Applicant Pages, Columns, Lines, Where 
Initials* No. 1 Number - Kind Code' (if MM-DD-YYYY of Cited Document Relevant Passages or Relevant 

known) Figures Appear 

U1 U S-2008/0164840 07-10-2008 Kato et al. ALL 

U2 US-2012/0044114 02-23-2012 Earn et al. ALL 

U3 US-

U4 US-

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Pages, Columns, Lines, Publication Date Name of Patentee or Examiner Cite 
MM-DD-YYYY Applicant of Cited Document Where Relevant Passages 

Initials* No. 1 Country Code 3 - Number 4 - Kind Code5 (if known) or Relevant Figures Appear 

F1 JP 2002-299138 10-11-2002 Kawasaki Steel Corp. ALL 

Sony Ericsson Mobile 
F2 JP 2008-172872 07-24-2008 Comm. JP ALL 

F3 JP 2008-205215 09-04-2008 Seiko Epson Corp. ALL 

F4 JP 2008-210861 09-11-2008 Yonezawa Densen KK ALL 

Dainippon Printing Co. 
ALL F5 JP 2008-27015 02-07-2008 Ltd. 

Fuji Denki Kagaku 
F6 JP 61-69811 05-13-1986 Kabushik1 Kaisha ALL 

F7 JP 6-267746 09-22-1994 Murata Mf\1. Co. Ltd. ALL 

F8 KR 10-2008-007 4640 08-13-2008 Anyquitous Co. Ltd. ALL 

F9 KR 10-2012-0016778 02-27-2012 Samsung Elec. Co. Ltd. ALL 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the 

Initials* No. 1 item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 
number(s), publisher, city and/or country where published. 

Office Action dated November 11, 2013 in Korean Application No. 10-2012-0123375. 
R1 

Office Action dated November 12, 2013 in Japanese Application No. 2012-238616. 
R2 

R3 

R4 

Examiner 
Si nature /James P. Evans/ 

Date 
Considered 0i/28/2015 

"" 

� 

T
'' 

T2 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance 
and not considered. Include copy of this form with next communication to applicant 
'Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached. 

J\SUN\L��JaEEifi�6�Q5SoGONSIDERED EXCEPT WHERE LINED THROUGH. /J.P.E. 
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Receipt date: 07/15/2014 13663012 - GAU: 2836 

PTO/SB/OBA (08-03) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB 
control number 

r Substitute for form 1449A/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 13/663,012 

Filing Date October 29, 2014 
STATEMENT BY APPLICANT 

First Named Inventor Jeong Wook An 

(use as many sheets as necessary) Art Unit 2681 

Examiner Name 

� 
Sheet I 1 I of I 2 Attorney Docket Number SUN.LGl.420 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number 

Publication Date Name of Patentee or Applicant Pages, Columns, Lines, Where 

Initials* No. 1 Number - Kind Code' (if MM-DD-YYYY of Cited Document Relevant Passages or Relevant 
known) Figures Appear 

U1 2010/0277004-A 1 11-04-2010 Suzuki et al. ALL 

U2 2005/0046573-A 1 03-03-2005 Velasco et al. ALL 

U3 2008/0197957-A 1 08-21-2008 Kondo et al. ALL 

U4 2009/0058358-A 1 03-05-2009 Inoue et al. ALL 

U5 2012/0057322-A1 03-08-2012 Eberhard Waffenschmidt ALL 

U6 2008/0154178-A 1 06-26-2008 Carter et al. ALL 

U7 2008/0122570-A 1 05-29-2008 Konomu Takaishi ALL 

us 6,008,622 12-28-1999 Norio Nakawatase ALL 

FOREIGN PATENT DOCUMENTS 

Examiner 
Initials* 

Examiner 
Si nature 

Cite 
No. 1 

F1 

F2 

F3 

Foreian Patent Document 

Country Code 3 - Number 4 
- Kind Code5 (if known) 

JP-2006-042519-A 

JP-2012-010533-A 

JP-H0S-79976-A 

/James P. Evans/ 

Publication Date 
MM-DD-YYYY 

02-09-2006

01-12-2012

03-22-1996

Name of Patentee or 
Applicant of Cited Document 

Seiko Epson Corp. 

Murata MFG Co., Ltd. 

TDK Corp. 

Date 
Considered 

Pages, Columns, Lines, 
Where Relevant Passages 
or Relevant Figures Appear 

ALL 

ALL 

ALL 

"' 

,,) 

T' 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kind Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by 
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6 Applicant is to place a check mark here if English language 
Translation is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 

Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

J:\SUN\L��ER&�GQNSIDERED EXCEPT WHERE LINED THROUGH. /J.P.E. 

Ex.1002 
APPLE INC. / Page 390 of 668



Receipt date: 07/15/2014 13663012 - GAU: 2836 

r 

'-

PTO/SB/08B (08-03) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB 
control number 

comolete It Known 
Substitute for form 1449B/PTO 

Application Number 13/663,012 
INFORMATION DISCLOSURE Filing Date October 29, 2014 
STATEMENT BY APPLICANT First Named Inventor Jeonq Wook An 

Group Art Unit 2681 
(use as many sheets as necessary) Examiner Name 

Sheet I 2 I of I 2 Attorney Docket Number SUN.LGl.420 

NON PATENT LITERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the 

"I 

� 

Examiner Cite 
Initials* No. 

1 item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2 

Examiner 
Si nature 

R1 

number(s), publisher, citv and/or countrv where published. 

European Search Report dated July 1, 2014 in European Application No. 12190583.0. 

/James P. Evans/ 
Date 
Considered 

Oi/28i2015 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance 
and not considered. Include copy of this form with next communication to applicant. 
1 Applicant's unique citation designation number (optional). 

2 
Applicant is to place a check mark here if English language Translation is attached. 

This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collecf

1

on is estimated to take 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 

Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2. 
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BIB DATA SHEET 

SERIAL NUMBER FILING or 371 (c) 
DATE 

CLASS 

13/663,012 10/29/2012 307 

RULE 

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

INVENTORS 
Jeong Wook AN, Seoul, KOREA, REPUBLIC OF; 
Jung Oh LEE, Seoul, KOREA, REPUBLIC OF; 
Sung Hyun LEEM, Seoul, KOREA, REPUBLIC OF; 
Yang Hyun KIM, Seoul, KOREA, REPUBLIC OF; 

** CONTINUING DATA *************************

** FOREIGN APPLICATIONS *************************

REPUBLIC OF KOREA 10-2012-0029987 03/23/2012 
REPUBLIC OF KOREA 10-2012-0079004 07/19/2012 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

11/16/2012 

Foreign Priority claimed llves D No STATE OR 
35 USC 119(a-d) conditions met llves D No O Met after 

Allowance COUNTRY 
Verified and /JAMES P EVANS/ 

KOREA, Acknowledged Examiner's Signature Initials 

REPUBLIC OF 

ADDRESS 

SALIWANCHIK, LLOYD & EISENSCHENK 
A PROFESSIONAL ASSOCIATION 
PO Box 142950 
GAINESVILLE, FL 32614 
UNITED STATES 

TITLE 

Page 1 of 1 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

CONFIRMATION NO. 3575 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

2836 SUN.LGl.420 

SHEETS TOTAL INDEPENDENT 
DRAWINGS CLAIMS CLAIMS 

21 20 3 

WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

0 All Fees 

FEES: Authority has been given in Paper 
□ 1.16 Fees (Filing)

FILING FEE □ 1.17 Fees (Processing Ext. of time)
RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

1260 No. for following: □ 1.18 Fees (Issue)

□ Other

□ Credit

BIB (Rev. 05/07). 
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Application/Control No. 

Search Notes 13663012 

Examiner 

JAMES P EVANS 

CPC-SEARCHED 

Symbol 
H04B5/0037 

H04B5/0081 

H01F41/14 

Applicant( s )/Patent Under 
Reexamination 

AN ET AL. 

Art Unit 

2836 

Date 
1/29/2015 

1/29/2015 

1/29/2015 

Examiner 
JPE 

JPE 

JPE 

CPC COMBINATION SETS -SEARCHED 

Symbol I 
I 

US CLASSIFICATION SEARCHED 

Class I Subclass 
307 I 104

SEARCH NOTES 

Search Notes 
Inventor Search 

Keyword search 

IP.com search 

and all docs cited in European search report 

Search with SSE (Michael Obinna) 

Consulted Hared Fureman (SPE) 

INTERFERENCE SEARCH 

US Class/ US Subclass / CPC Group 
CPC Symbol 

I 

/JAMES p EVANS, 

E,am;aec.Art UM 2836 

U.S. Patent and Trademark Office 

I 
I 

Date I Examiner 

I 

Date I Examiner 
1/29/2015 I JPE 

Date Examiner 
1/21/2015 JPE 

1/20/2015 JPE 

1/20/2015 JPE 

1/20/2015 JPE 

1/26/2015 JPE 

1/29/2015 JPE 

Date Examiner 

Part of Paper No.: 20141201 
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PTOiSB/08A (08-03) 
Approved for use througl, 07/31/2006. 0MB 0651-003·1 

U S. Patent and Trademark Office: U S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of i 995, no persons are required to respond to a collection of information unless it contains a valid 0MB 
control PL'mber . . .  -' • <

I' Suostitute for fonn 1449ll/PTO 

INFORMATION DISCLOSURE 

STATEMENT BY APPUCANT 

(use as many sheets as necessary) 

\. Sheet I 1 I of I 

Examiner 
initials' 

Cite 
No. 1 

Document Number 
Number~ Klnd Code� (if 

known\ 

Complete if Known 

Application Number 13i663.012 
---------

Fmng Date October 29, 2012 

First Named Inventor Jeong Wook An 
---

Art Unit 2681 

Examiner Name 

2 Attorney Docket Number SUN.LGl.420 

U.S. PATENT DOCUMENTS 

Publ;cation Date 
MM-DD-YYYY 

Name of Patentee or Applicant 
of Cited Document 

Pages, Coiw1111s, Lines, Where 
f�e1eva;;t Passages or Relevant 

Figures Appear 

FOREIGN PATENT DOCUMENTS 

Examiner 
inlt!a!s ... .  

Examiner 
Si nature 

Cite 
No. 1 

F1 

F2 

;w,� 

r.:, 

Foreiqn Patent Docun1ent 
Publication Date 
MM-DD-YYYV 

C,:iuntry Cc,de " - Number 
4 

- Kind Coar::? :;f known) 

,IPH-04--51 ·J 15--U 04-30-1992

JPH-07-74038-A 03-17-1995

,iPS--56--78415-U 06-25-1981

Name of Patentee or 
Applicant of Cited Document 

HITACHI FERRITE, 
LTD. 

TDK CORP 

OMRON 
CORPORATION 

Date 
Considered 

Pages, Columns. Unes, 
VVhere Relevant Passages 
or Relevant Figures Appear 

ALL 

ALL 

ALL 

" 

_.) 

T" 

'EX,'\MiNEf�: Initial if reference cons;dered. whether or not citation is in conformance witll MPEP 609. Draw iine through citation if not in conformance and not 
considered Include copy of this form with next communication if applicant: 

1 Appticant's unique dtatlon des!gnat1on numbt:r (optional}. 2 See Kind Codes of
USPTO Patent Documents at Yi�!L�-�.Q.tQ

0
QQ_\i: or MPEP901.04. " Enter Office that issued the document, by the two-letter code (WiPO Standard T.3). 4 For 

.Japanest: patent documents. the lndlcatlon of the year of t!1e relgn of the Emperor rnust precede tt1e_ seria! number of the patent document. 5 Kind of cloct;!Tient by 
!r1e appropriate symbols as indicated on the document under WiPO Standard ST. 16 if poss;ble. "Applicant is to place a check mark here if Eng!is,1 language
Translation is attached. 
This coi!ectlon of inforrnat!on ls requ!rerJ by 37 CFR : .97 and 1,98. Tfie information is required to obtam or retain a benefit by the public which ls to file (and by the 
USPTO to process) a;; appiication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.'14. This co!iection is estimated to take 2 11ours to complete, 
;;;eluding gathering, preparing, and sut-,m!tting the completed application form to tile USPTO. Time wil! vary depending upon the individual case Any comments 
on the amount of time you require to complete this form arK1/or suggestions for reclLlcing tt;is burden, should be sent to the Chief Information Officer, U.S. Patent 
and TradernarK Office, P.O. Box 1450, Alexandria, VA 22313-1460. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ,t1DDRESS. SEND ro:

Commissioner for Patents_, P.O. Box i450, Alexandria, VA 22313-i450. 
ff you need asslstance in completing the form, ca!i 1-B00-P"fO-9199 (1-800-786-9199) and select option 2. 
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PTOISB/086 (08-03) 
Approved for use througt1 07/3112005. 0MB 0651-003·1 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paper.ivork Reduction Act of 1995, r.o persons are required to respond to a ccl!ection of information unless it contains a valid 0MB 
control number. 

r Substitute for form 14498/PTO 
1...-ompiere sr r.nown " 

Application Number 13/663,012 
INFORMATION DISCLOSURE Filing Date October 29, 2012 
STATEMENT BY APPLICANT First Named Inventor jeonq Wook An 

-----

Group Art Unit 268'1 
(use as many sheets as necessary) Examiner Name 

Sheet I 2 I or I 2 Attorney Docket Number SUN.LGl.420 
'I.. .,J 

NON PATENT UTERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS), title of the anic!e, (when appropriate), titie oi the 
Examiner C!te 
initials' No. 

1 item (book, ma�1azine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2 
number(s), publist,er, cily and/or country where published. 

R1 Office Action dated October 7, 2014 in Japanese Application No. 2012-238615. 

[ ��;������ ::::::::::[::::::::=::::::�:::��:··.. ·::::::�: ............ ::�::::::::== f g��;�:���:�:I::::::�::::::::::::::::�::: ::J 
t;EXAM!NER: lnitia! if reference conslcJt'3red, whether or not citation is ln conformance with MPEP 609. Dra�v line through dtatlon if not in conformance 
and not considered. lnc!ude copy of rn,s form witt, next communication lO applicant. 
'Applicant's unique citation designation number (optional). 2 Appl,cant is to place a check mark here ;f English language Translation is attached. 
This coilect;on of information is required by 37 CFR 1 98 The information is required to obtain or retain a benefit by tr1e public w>1ictl is to file (and by tt;e USPTO 
to process) on application Conf;dent;a!ity is governed by 35 U.S.C. 122 and 37 CFH 1.14. This col!ection is estimated to take 2 hours to complete, including 
ga!l1ering, preparing, and submitting tl1e completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on ttle 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Traden1ark Office, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FOHMS TO THIS ADDRESS SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If vou need assistance in completing the form, caU "t-B0O-PT0 .. 9199 (1-800-786--9199) and select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 21076375 

Application Number: 13663012 

International Application Number: 

Confirmation Number: 3575 

Title of Invention: WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

First Named Inventor/Applicant Name: Jeong Wook AN 

Customer Number: 23557 

Filer: Jeff Lloyd/KENDRA MCKENZIE 

Filer Authorized By: Jeff Lloyd 

Attorney Docket Number: SUN.LGl.420 

Receipt Date: 29-DEC-2014

Filing Date: 29-OCT-2012

Time Stamp: 15:21:26 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

4455462 

1 SIDS2-AF.pdf yes 4 
870d949d91846f535863d5e9dc4863b01 cd 

ed0a4 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 2 

Information Disclosure Statement (IDS) Form (SB0S) 3 4 

Warnings: 

Information: 

2090080 

2 Foreign Reference Fl .pdf no 12 

a9e4da973684e463ded5cd 1 ac929801156( 

50404 

Warnings: 

Information: 

6377316 

3 Foreign Reference F2.pdf no 11 

a3 d ea408e8d O 13 bc79b3 aebd4 fd 1 d 23 Od b 

8a3df1 

Warnings: 

Information: 

3670337 

4 Foreign Reference F3.pdf no 14 

f09b71 fda539c20578a66a52018459b7 cl f4 

8e5f 

Warnings: 

Information: 

2929254 

5 
Other Reference-Patent/ App/Search 

Rl.pdf no 5 
documents 

7 5 fbe 1 ffee 31 03 e28228efa0d e965 e085 be 2 

8263 

Warnings: 

Information: 

Total Files Size (in bytes) 19522449 
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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 application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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I herebv certifv that this corresnondence is being. 
-,I .; .t ... 

electronically filed in the United States Patent 
and Trademark Office on December 29, 2014. 

Jeff Lloyd, 

SUPPLEMENTAL INFORMATION 
DISCLOSURE STATEMENT 
UNDER 37 C.F.R §§ 1.97 AND 1.98 
Examining Group 2681 
Patent Application 
Docket No. SUN.LGI.420 
Serial No. 13/663,012 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Art Unit 

Applicants 

Serial No. 

Filed 

Conf. No. 

For 

2681 

Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim 

13/663,012 

October 29, 2012 

Wireless Pmver Receiver and Method of Manufacturing the Same 

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

Sir: 

SUPPLEMENTAL INFOR.J.vIATION DISCLOSURE STATEMENT 
UNDER 37 C.F.R. §� 1.97 ANJ;? 1.98 

In accordance with 37 C.F.R. § 1.56, the references listed below and on the attached fom1 

PTO/SB/08 are being brought to the attention of the Examiner for consideration in connection 

with the examination of the patent application identified above. Copies of the cited references 

are attached. 

Applicants note that Japanese Publication Nos. 04-5111 5, 07-74038, 56-78415 cited as 

F l  through F3, respectively, on the attached form PTO/SB/08, were written in a foreign 

language; however, English language Abstracts are provided herewith. A .. pplicants respectfully 

request that the references be made of record and considered in the examination of the subject 

application. 

The undersir,ned herebv certifies that each itern of infonnation contained m this 
0 • 

Supplemental Information Disclosure Statement was first cited in a communication from a 

J :\SUN\LGl\420\lDS-Rds\ l 2•-29-14\SJDS(2).doc/bdi 
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2 Docket No. SUN.LGI.420 
Serial No. 13/663,012 

foreign patent office in a counterpart foreign application not more than three months prior to the 

filing of this Supplemental Information Disclosure Statement Applicants are attaching a copy of 

the Japanese Office Action, 

It is respectfully requested that the Examiner indicate consideration of the cited 

references by returning a copy of the attached form PTO/SB/08 with initials or other appropriate 

rnarks. 

Applicants respectfully assert that the substantive provisions of 37 C.F.R. §§ 1.56, 1.97, 

and 1. 98 are met by the foregoing statements. 

The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or 

1.17 as required by this paper to Deposit Account 19-0065. 

JL/bdt 

Patent 
Registration No. 35,589 
Phone No.: 352-375-8100
Fax No.: 352 .. 372--5800 
Address: Saliwanchik, Lloyd & Eisenschenk 

A Professional Association 
P.O. Box 142950

Gainesville, FL 32614-2950 

Attachments: Form PTO/SB/08; copies ofreferences cited. 

J•\SFN\LGJ\420\JDS-Rels\12-29-i4\SJDS(2).docibdt 
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PTO/SB/OBA (08-03) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB 
control number 

r Substitute for form 1449A/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 13/663,012
Filing Date October 29, 2014

STATEMENT BY APPLICANT 
First Named Inventor Jeong Wook An

(use as many sheets as necessary) Art Unit 2681
Examiner Name 

� 
Sheet I 1 I of I 2 Attorney Docket Number SUN.LGl.420

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number 

Publication Date Name of Patentee or Applicant Pages, Columns, Lines, Where 

Initials* No. 1 Number - Kind Code' (if MM-DD-YYYY of Cited Document Relevant Passages or Relevant 
known) Figures Appear 

U1 2010/0277004-A 1 11-04-2010 Suzuki et al. ALL
U2 2005/0046573-A 1 03-03-2005 Velasco et al. ALL
U3 2008/0197957-A 1 08-21-2008 Kondo et al. ALL
U4 2009/0058358-A 1 03-05-2009 Inoue et al. ALL
U5 2012/0057322-A1 03-08-2012 Eberhard Waffenschmidt ALL
U6 2008/0154178-A 1 06-26-2008 Carter et al. ALL
U7 2008/0122570-A 1 05-29-2008 Konomu Takaishi ALL
us 6,008,622 12-28-1999 Norio Nakawatase ALL

FOREIGN PATENT DOCUMENTS 

Examiner 
Initials* 

[ Examiner
Signature

Cite 
No. 1 

F1 

F2 

F3 

Foreian Patent Document 

Country Code 3 - Number 4 
- Kind Code5 (if known) 

JP-2006-042519-A 

JP-2012-010533-A 

JP-H0S-79976-A 

Publication Date 
MM-DD-YYYY 

02-09-2006

01-12-2012

03-22-1996

Name of Patentee or 
Applicant of Cited Document 

Seiko Epson Corp. 

Murata MFG Co., Ltd. 

TDK Corp. 

Date
Considered

Pages, Columns, Lines, 
Where Relevant Passages 
or Relevant Figures Appear 

ALL 

ALL 

ALL 

"' 

,,) 

T' 

] 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kind Codes of 
USPTO Patent Documents at www.uspto.gov or MPEP901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). 4 For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by 
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6 Applicant is to place a check mark here if English language 
Translation is attached. 
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 

Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance in completing the form, ca/11-800-PTO-9199 (1-800-786-9199) and select option 2. 

J :\SUN\LG 1\420\IDS-Refs\ 7-15-14\PTO-SB-08.doc/sma 
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PTO/SB/08B (08-03) 
Approved for use through 07/31/2006. 0MB 0651-0031 
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[£ 22] 

FreQ[kHz] 
Inductance Resistance Q 

Setup1 : Sweep Setup1 : Sweep Set up 1 : Sweep 

130.000000 10023.448082 0.809633 10.012480 

131.000000 10021.543951 0.814464 10.028048 

132.000000 10019. 649417 0.819320 10.043115 

133.000000 10017 .764376 0.824199 10.057691 

134.000000 10015. 888496 0.829101 10.071784 

135.000000 10014.021426 0.834027 10.085405 

136.000000 10012.163025 0.838976 10.098561 

137.000000 10010.312867 0.843948 10.111262 

138.000000 10008 .470902 0.848942 10. 123517 

139.000000 10006.636764 0.853960 10. 135333 

140.000000 10004. B 10399 0.859000 10. 146721 

141.000000 10002.991358 0.864062 10.157687 

142.000000 10001. 179585 0.869147 10. 168241

143.000000 9999.374809 0.874254 10.178391 

144.000000 9997.577015 0.879383 10. 188142

145.000000 9995.785687 0.884534 10.197506

146.000000 9994.000944 0.889706 10.206488 

147.000000 9992.222542 0.894900 10.215097 

148.000000 9990.450319 0. 900116 10.223339 

149.000000 9988.684063 0.905352 10.231223 

150.000000 9986.923648 0. 910610 10.238756 

151.000000 9985. 169040 0.915889 10.245944 

152.000000 9983.419964 0.921189 10.252794 

153.000000 9981. 676290 0.926509 10.259313 

154.000000 9979.937950 0.931850 10.265510 

155.000000 9978.204783 0.937212 10.271388 

156.000000 9976.476722 0. 942594 10.276956 

157.000000 9974.753596 0.947996 10.282220 

158.000000 9973.035485 0. 953418 10.287185 

159.000000 9971. 321833 0.958860 10.291859 

160.000000 9969.613051 0.964321 10.296247 
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[£ 23] 

Freq[kHz] 
Inductance Resistance Q 

Setup 1 : Sweep Setup1 : Sweep Setup1 : Sweep 

130.000000 10375.469101 0.760491 11.053420 

131.000000 10373. 611592 0.764922 11.072242 

132.000000 10371. 760893 0.769376 11.090493 

133.000000 10369.916781 0.773853 11. 108182 

134.000000 1036B.07B89B 0.778351 11. 125322

135.000000 10366. 247102 0.782872 11.141920 

136.000000 10364 . 421100 0.787415 11. 157989

137.000000 10362.600644 0.791979 11.173537 

138.000000 10360.785303 0.796565 11. 188574

139.000000 1035B.975165 0.801173 11.203109 

140.000000 10357 . 169752 0.805802 11.217153 

141.000000 10355.369156 0.810452 11.230713 

142.000000 10353.572957 0.815124 11.243801 

143.000000 10351. 7B0892 0.819816 11.256422 

144.000000 10349.993078 0.824529 11.268591 

145.000000 1034B.209063 0.829263 11.280309 

146.000000 10346 . 428853 0. 834018 11. 291589

147.000000 10344.652133 0.838792 11.302441 

148.000000 10342.878918 0.843..l,87 11.312871 

149.000000 10341. 108850 0.848402 11.322886 

I 150.000000 10339.342085 0.853237 11.332499 

151.000000 10337.578231 0.858092 11.341712 

152.000000 10335.817245 0.862967 11.350536 

153.000000 10334.058946 0.867867 11.358980 

154.000000 10332 . 303299 0.872774 11.367050 

155.000000 10330.550019 0.877706 11.374754 

156.000000 1032B.799305 0.88265B 11.382099 

157.000000 10327.050748 0.887629 11.389091 

158.000000 I 0325 . 3D4351 0.892618 11.395741 

159.000000 10323.560143 0.897626 11.402053 

160.000000 10321.817935 0.902653 11.408035 
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I hereby certify that this correspondence is being 
electronically transmitted via EFS to the United States 
Patent and Trademark Office on April 29, 2014. 

PRELIMINARY AMENDMENT 
Examining Group 2681 
Patent Application 

Docket No. SUN.LGI.420 
Serial No. 13/663,012 

Art Unit 

Applicants 

Serial No. 

Filed 

Confirm. No. 

For 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

2681 

Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim 

13/663,012 

October 29, 2012 

3575 

Wireless Power Receiver and Method of Manufacturing the Same 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313 

PRELIMINARY AMENDMENT 

Sir: 

Please amend the subject application as follows: 

J:\SUN\LGI\420\Amd-Resp\Responsel .doc/sma 

Ex.1002 
APPLE INC. / Page 463 of 668



2 

In the Claims 

Docket No. SUN.LGl.420 
Serial No. 13/663,012 

This listing of claims will replace all prior versions, and listings, of claims in the application. 

I. (Currently Amended) A wireless power receiver comprising:

a magnetic substrate having a receiving space of a predetermined shaped formed therein for a 

connecting unit configured to connect to a wireless power receiving circuit;--and 

a coil unit including a first connection terminal, a second connection terminal, and a coil, 

wherein the coil is configured to wirelessly receive power, wherein the coil is formed as a 

conductive l-ayef-pattern on or within the magnetic substrate, wherein the first connection 

terminal is located at one end of the coil and the second connection terminal is provided at the 

other end of the coil, and 

wherein the connecting unit is disposed in the receiving space and connected to the first 

and second terminals. 

2. (Canceled)

3. (Currently Amended) The wireless power receiver of claim 1, wherein the magnetic

substratehas ashape of the receiving space of a predetermined shape formed therein 

coffespondingcorresponds to a shape of athe connecting unit connected to a v.4reless po1vver 

receiving circuit. 

4-5. (Canceled)

6. (Currently Amended) The wireless power receiver of claim 1, further comprising a

short-range communication antenna formed on the magnetic substrate to surroundsubstrate and 

surrounding the coil. 

J :\S UN\LGI\420\Amd-Resp\Response l .doc/sma 
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3 Docket No. SUN.LGI.420 

Serial No. 13/663,012 

7. (Currently Amended) The wireless power receiver of claim 6, wherein the short-range

communication antenna comprises a near field communication (NFC) antennahas a rectangular 

configuration fonned by winding one conductive line several times. 

8. (Canceled)

9. (Currently Amended) The wireless power receiver of claim 8claim 6, further

comprising wherein the connecting unit disposed in the receiving space andis connected to the 

coil and a near fieldthe short-range communication signal process unitantenna. 

10. (Canceled)

11. (Currently Amended) The wireless power receiver of claim 1 0claim 1, wherein the

conductive ooil-pattern is formed as a conductive laye1:pattern at the magnetic substrate. 

12. (Currently Amended) The wireless power receiver of claim 1 0claim 1, wherein the

magnetic substrate comprises a pattern groove for receiving a part of the coil and wherein the 

part of the coil is disposed in the pattern groove. 

13. (Currently Amended) The wireless power receiver of claim l0claim 12, wherein the

coil has a thickness smaller than a thickness of the magnetic substrate and wherein an upper 

portion of the coil is exposed out of the magnetic substrate. 

14-18. (Canceled)

19. (Currently Amended) A wireless portable terminal.,_ equipped therein v✓ith

acomprising the wireless power receiver of claim 1. 

20. (Canceled)

J :\S UN\LGI\420\Amd-Res p\Response l .doc/sma 
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Serial No. 13/663,012 

21. (New) The wireless power receiver of claim 1, wherein the substrate comprises

magnetic material. 

22. (New) The wireless power receiver of claim 1, further comprising a wireless power

receiving circuit connected to the connecting unit. 

23. (New) The wireless power receiver of claim 1, wherein the coil unit is disposed on a top

surface of the substrate and the connecting unit. 

24. (New) The wireless power receiver of claim 8, wherein the coil unit is disposed at an

inner portion of the substrate, and wherein the short-range communication antenna is arranged at an 

outer peripheral portion of the substrate. 

25. (New) The wireless power receiver of claim 1, wherein the substrate is flexible.

26. (New) The wireless power receiver of claim 6, wherein the short-range communication

antenna is arranged at an outer peripheral portion of the coil. 

27. (New) A wireless portable terminal, comprising the wireless power receiver of claim 3.

28. (New) The wireless portable terminal of claim 19, which is a smartphone.

29. (New) The wireless portable terminal of claim 27, which is a smartphone.

J :\SUN\LGI\420\Amd-Resp\Response 1. doc/sma 
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Remarks 

Docket No. SUN.LGI.420 
Serial No. 13/663,012 

Claims 1-20 are pending in the subject application and currently before the Examiner. By 

this Preliminary Amendment, Claims 1, 3, 6, 7, 9, 11-13, and 19 are amended; claims 2, 4-5, 8, 10, 

14-18, and 20 are canceled; claims 21-29 are added. No new matter is introduced by these

amendments. Upon entry of these amendments, claims 1, 3, 6, 7, 9, 11-13, 19, and 21-29 will be

before the Examiner. Entry and consideration of the amendments presented herein is respectfully

requested.

The Commissioner is hereby authorized to charge any fees which may be required to Deposit 

Account No. 19-0065. 

JL/sma/lcf 

J :\S UN\LG 1\420\Amd-Resp\Response l .doc/sma 

Respect lly rmitted, 

Je w 
Patent Attar� 
Registration No. 35,589 
Phone No.: 352-375-8100
Fax No.: 352-372-5800
Address: P.O. Box 142950

Gainesville, FL 32614-2950
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Wireless Power Receiver and Method of Manufacturing the Same 
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P.O. Box 1450 
Alexandria, VA 22313-1450 
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UNDER 37 C.F.R. §§ 1.97 AND 1.98 
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Applications cited on attached Form PTO/SB/08 pursuant to 37 CFR 1.98(a)(2)(ii). 
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and Korean Publication Nos. 10-2008-0074640 and 10-2012-0016778 (cited as F8 and F9, 

respectively) on the attached form PTO/SB/08, were written in foreign languages; however, 
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Publication No. 2008/0164840, cited as Ul on the attached form PTO/SB/08, which is a patent 

family member of JP 2008-172872 and is believed to be an English language equivalent thereof. 
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marks. 
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The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or 

1. 1 7 as required by this paper to Deposit Account 19-0065.
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Patent Attorney 
Registration No. 35,589 
Phone No.: 352-375-8100
Fax No.: 352-372-5800
Address: Saliwanchik, Lloyd & Eisenschenk

A Professional Association
P.O. Box 142950
Gainesville, FL 32614-2950

Attachments: Form PTO/SB/08; copies of references cited. 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

PRIORITY DOCUMENT EXCHANGE 

FAILURE STATUS REPORT 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

An attempt by the Office to electronically retrieve, under the Priority Document Exchange programs (PDX and DAS), 
10-2012-0079004 to which priority is claimed has FAILED on 12/05/2013.

For further questions or assistance, please contact our EBC Customer Support Center at 

1-866-217-9197 (toll-free)

571-272-4100 (local)

M-F 6AM - Midnight (Eastern Time)

Ex.1002 
APPLE INC. / Page 477 of 668



This is to certify that the following application annexed hereto 

is a true copy from the records of the Korean Intellectual 

Property Office 

Application Number 

Filing Date 

App Ii cant (s) 

01 
2 

21 

10-2012-0029987

20121:::1 03� 23 � 

MAR. 23, 2012 

�:X:I 01 �!2; �� 2-I M 

LG INNOTEK CO., LTD. 

2013'.::! 10� 25� 

Ex.1002 
APPLE INC. / Page 478 of 668



[��£1] 

[��] 

[��£1.J:!.C] 

[ CH c.1 eJ l 

0510 

1-1998-000285-5 

[��] A-Liil�

[ CH c.1 eJ .I! c] 9-2004-000236-3

[ � �-9-1 gJ � � t!:! 2] 2009-020964-8 

J.:11 � ':§1 Al- : 2012-03-23 

APPARATUS FOR RECEIVING WIRELESS POWER AND METHOD FOR 

MANUFACTURING THEREOF 

[��];J] 

[��] 

[��� ��HJI] 

[ 5f t!:! t!:! 2 ] 

[9�] 

[��] 

[��]}] 

[��] 

[��� ��HJI] 

[9'2..!��t!:12] 

AN, JEONG WOOK 

740501-1XXXXXX 

100-095

A-,�=;�AI 3-=?- \::l"Ol��5Jf 541t!:!JI A-,�A ��IOi 

KR 

01�2 

LEE, JUNG OH 

770427-1XXXXXX 

100-095

32-1

Ex.1002 
APPLE INC. / Page 479 of 668



[ 44E.] 

[�§E.] 

[Jft_i-�§E.] 

[��Z'l9�E.] 

[�Af�::'.jJ-E.] 

[gJ-JHl 

KR 

LEEM, SUNG HYUN 

771222-1XXXXXX 

100-095

KR 

0 e! 

31 e! 

0 2! 

15 or 
C, 

768,000 §1 

32-2

J.:11 � ':§1 Al- : 2012-03-23 

38,000 §1 

0 §1 

0 §1 

730,000 � 

Ex.1002 
APPLE INC. / Page 480 of 668



J.:11 � ':§1 Al- : 2012-03-23 

POWIR AND METHOD FOR MANUFACTURING THEREOF} 

't} 711 � , J¥-lj � � � % EE� �E�11+oJl 3:j ¾S:1 °7 � �l Tl;'Jl � ��AP,l J1, All ::E ff 

7jg_ 1l'ir":§} A]:U_ 1¥--��� 4-"'J�J;] � i� 7'11::E l:lJ�oJl :,;'r� 3:! 019-. 

� 1¥--�Q� �� �tj�� ��� ��� ���� �����* �� 

(wireless power transmission EE� wireless energy transfer)� 0]u] 18001d.tRoJl 

�,;,;}7]-frs=_ ��� 01¾� -�7] .51_&]4 1jl"l_�7]7} A}¾s:17] Al3J-1!/.J1, 7 ��� 4

t:l _Q_ TI} 4 1:,�l O l 77 2t if ,:'_ 73 ;z} TI} � ciJ }, } ii� A7 � 7 l oJl tj 7-] � � % 3} � ciJ � s=_ Al 5:. s=1 

32-3

Ex.1002 
APPLE INC. / Page 481 of 668



J.:11 � ':§1 Al- : 2012-03-23 

32-4

Ex.1002 
APPLE INC. / Page 482 of 668

> 2012-03-23ALB QA

<dd>

Al 7] SACh.ob

Pag2] We]

he FA][sas

a<3>

 _oll!~<fo7me
=

‘ol
RAma<rmewpasBwoA*bo~rm=et5Smt

BW

mE
o

s

mBgo©aeramme~NoF~olt!iaoHyl‘BeAdoal"a
wdol,He

jC

‘io!9|ROor

Ts

ic!

 
<B>

47] 2g 7] xo] walle] Walow
glzmmg 71:

—
LM

Ke

 poe<10>

32-4

Ex.1002

APPLEINC./ Page 482 of 668



J.:11 � ':§1 Al- : 2012-03-23 

<16> ,,,J7] -2-77 cl �.,8 cac�l 4 � NFC(N1:AR FIELD COMMUNICATION) cac1l 4'-?1 � g

s ;,,l o i=: t;)- rl_ ,·0------------1- .,_;_j. 

32-5

Ex.1002 
APPLE INC. / Page 483 of 668



J.:11 � ':§1 Al- : 2012-03-23 

32-6

Ex.1002 
APPLE INC. / Page 484 of 668

> 2012-03-23AS 2A

a <20>

la
6

ae AS BackWs
2ai

2
ee= al3o|As“8

S
ae
 

ll B28

en<21>

GomL
ECP,

Hy 22 Bp} tp.

A oe

o
a

oO F&F

a, Th

AlLAST 4sf 2

=

Gé}iad
3T

eo] AA) adel) ot

dale

+f]

a

 

a

mL
LL

aa

®

Paws

a
 a>

<24>

rdaK<25>

gE THAl =o
mw

 

Alle 7}

} xol
a]RSzr] uo] aAlay

oA AAA ES oblaos Hale alo]rp,

mtws
0) 2] ARAL O|}(108AFeoonaTarwdceimo) all 2A) ajo} aoatmMralroLH<28>

Ex.1002

APPLEINC./ Page 484 of 668

32-6



J.:11 � ':§1 Al- : 2012-03-23 

s=.. 2� � �� � 411 � Al ojHl a:j- � .!j'-,;:i Zl � 4'-"81PH1000) Q� iIJ �s=.. 01 

s=.. 3 ,':_ s=.. 2 � � � lr-( 300) oJl £Al ":8 � ,;:1 g_ a:J-4 A oJl A7 A I S!_s.. 7} � 7cs 4'--' 

4'-{i Zl � 4'-AJ :xJ�l(lO00)� tt�s=.. 01 q.

5:. 12� 5:. 11� ��1\3-(300)oJl £Al� 11 g_ u:}i'.} Bo1Pi B'S!_s.. 7}� 7cl-9--, 

4'-{i 7J � 4'-AJ :xJ 7:1 ( 1000) � 16: �s=.. 0 l q.

s=.. 13 ,':_ s=.. 2 � � � lr-( 300 )oll 5:.1-l � 11 {i g_ u:} 4 A oii l-7 A I .!}_5£ 7} � 7cl 4'--' 

� ��� �14 �Al 6llo1l u:j-� J:¥-{iz1� ¾/J�,5;1(1000)� 16:�S.. 019-. 

32-7

Ex.1002 
APPLE INC. / Page 485 of 668



9-. 

ol ,l_ 
M'--T-

?- ol,1-
T N,'-1. 

J.:11 � ':§1 Al- : 2012-03-23 

32-8

Ex.1002 
APPLE INC. / Page 486 of 668

72
2
eS3}

: 2012-03-23

abe] Be.

AS 2A

. 2 a,

aay]
WL
L

4-2] (1000)

(160)-2

Le

ut

AKL

y

Oo]

ALAd 7]

 

2a +

+ Sttp,

(200),

SC}.

<30>

<33>

<34>

=HhOG WA
~*~
=2caef= AR?) abo) HY Se

HlcroOaRE] ADNrAd 7|S(100)2<36>

Ex.1002

APPLEINC./ Page 486 of 668

 

32-8

ANA BWR27149) |



<40> 

<41> 

J.:11 � ':§1 Al- : 2012-03-23 

(flexible)� ;,,d� g 7}� "r 1)11-. 

3L �-¥- c 200) � �ll <?'l. � 1.± ;;z}( 210) , �l 2 <?'l. � 1.± ;;z}( 220) . 3L � c 230) g 

32-9

Ex.1002 
APPLE INC. / Page 487 of 668

<40>

<41i>

<dd>

<d6>

AS SA : 2012-03-23

Aad FIREONE Ae a0) HB 42]O2HS BPS HS Bry.

AA AA2)= SAB SA] FE AAA HAS BGA | ghrp

Aad FSCO«AJ E(Sheet) GAS -RSR =F gon, Baye

(flexible) # 44a7A + ett,

2YEM)E AL AAAA4(210), Al2

= te, 29302 EAS FE EA WAS G48 F Qe.

All AABA(AO)= BA(230)2] Aye] a2 AAWA(Q2)=E BY(230)2]

Ebel 9a) ach,

All AAdzH210) 2 a AAPA Q20)= AAR(300) 99] Ase a ni

Le dao},

AB(Q0)2 she] Heo

 AYRE 2 7) ¥( 100) 2} AR Aol

AY 342142 (200) 44d 7) ¥4(100) Apolo=

AYP (200)EAS BGS >

gith. ¢
=

1 al

32-9

Ex.1002

APPLEINC./ Page 487 of 668



J.:11 � ':§1 Al- : 2012-03-23 

<50> 

32-10

Ex.1002 
APPLE INC. / Page 488 of 668

> 2012-03-23ALB 2H

eB 4b?) fre+
H

fe
z=SBAR(0)= 4)GAC},

AS
TO

{Hlee{-ofled

S
=214 S| &.7] 36330)AtA} (320),= AS AAAI), a4

mM

AF(300)<d8>

oe]
fFollbe

i

a
TC

osoO

Ex.1002

Z

ett},

APPLEINC./ Page 488 of 668

Bo
=
== APB

—

KoASe ze

BF (200)
Fat

32-10

all 1

 

LW

Als = (F] EA) ot

2 Wz] & 34) wee(co0s SAH(300)77 448 4A

(200)s+ 42B2(300) 7} AR Beso] Qh

Le
=

Tr
H

E

q

(800)

a

ai

Bb

oO1u—

Cc
uw

2

a2 SAAC220) 9+ HS Fe Bey,

aT

a

A

AIS BAW A310)

a4

Le.
(320)

<50>

<Si>

<33>



:A}-.;;1 ¢. olrl 
0 2 I .J.Js',. 

J.:11 � ':§1 Al- : 2012-03-23 

<57> ��71� ��i:7 �, PCS(Personal Communication Servie) �. GSM �.

CDMA-2000 �. \VCDMA �� 7cf,':'_ %AJ�<j 01-'f ��71, PMP(Portable Multimedia 

Player), PDA(Personal Digital Assistants), !'::_u}E�. MBS(Mobile Broadcast 

System) � <?d_ 'T �)_ r:}. 

32-11

Ex.1002 
APPLE INC. / Page 489 of 668



J.:11 � ':§1 Al- : 2012-03-23 

32-12

Ex.1002 
APPLE INC. / Page 490 of 668

<60>

<61>

<62>

<63>

<64>

<O5>

<66>

ALB QAR: 2012-03-23

= 3S Aras, 49 7/3100) AMS aeeMoose] -aasel al

AAAHAR21IO), a2 AAA 220), 3t9(230)0] wfa| spo] gyrt

= BS all SA) coll Be FAas] Ales] (1000) 4d 7](100) 2]

SE BAC)7F 4A wAleo} glo}, 7]e9} FPCB gol] aA syela 84ras

4¢9 ae AAA PIS aa gard + oe.

Beat alseAl 2b 7] 3100) 2] FAS 0.43mm] a, BU C200)9] Ale

O.lom?) 32, YS FS FAS 0.538mnd - AU. Bau, °o| Fale Alo] Bzys

ut,

S, HUE E

 
Als] (1000) 2] FAS

ADH#(200)9] 3 Sol BAR300) 7 AY MAS] Grp, stY4h(200) 2]

 
& Sol AAB300) 7) AS ala) so] upep set(200)2+ AAAE(300)7+ Bal A

 
HOH (200)9] AL ASSADS Be CO)o] cla] ASHCo)S) 43a 4

2AD(200)2] a2 AAdA(220) Fu(20)°] jal SAAC) 2] ala A

32-12

Ex.1002

APPLEINC./ Page 490 of 668



J.:11 � ':§1 Al- : 2012-03-23 

<67> _:i:i�(23o)� �cw)i4 T�Hn� �Aa� �g_ ;!-s=..� �7-ll� 'T �111. -IL�

<68> 5:. 4 �Al 5:. 8� -E- ��� � 1'IA1 01loJl rq-� -)'-{!�?=! 'T��:zl(lO00)�

;sJl ::I: 'fr� oJl ,,� � <5} 7] � <t!- s=.. � 0 l q . 

<69> 1¥-{! � ?=I y,�i:AJ:;,;J 0000) � T,,,_a 2 s=.. 1 111 ;,;J s=.. 3oJl J.1 AJ � � � i4 '-E-� 31

_Q_� ��� y �Jq_ 

� :8 t:}. � -�.Al oJloJ]J.7 � ;,:pg 71 -'tl-(100)9-1 "'J� oJl � Zf� 01 31 � :8 f-, 5:.��l

(201)7} 31 � � yS:. �Jq.

£��1(201)� �A,39.l _g..5:.oj]-Z7 7}�'o"}Jl, J -f-, �78:ll 'if?=! g_ 7}<5}� i!}n]L-j]o] 

�(laminating) �72°1 A}¾� y �q. Zj-n]Lil 0l�(laminating) � 72°]�, �:ill-

32-13

Ex.1002 
APPLE INC. / Page 491 of 668



J.:11 � ':§1 Al- : 2012-03-23 

9-. 

32-14

Ex.1002 
APPLE INC. / Page 492 of 668

> 2012-03-23ALB 2H

» me 69] FEAL ol ado AA e}Aa (500)<?4>

ele

}(1000) 9} =. 217-(200) 7}all]
a2
ecu}>=. (500)

s
“Tr:

aadobal Sct.

a
7WS..

®Te
me

Wee

Te5
dt

 

=eS~(200)2} all AAA 210) + A A#(300)9] Als A AZH310)
IB21ad1NITFs

 

Al2 AAA 200) 2} 444-300)24

100) 4 Ho] 44 BAP(20S waa aoe,BEL
¥ K

(2a)==a

+

3 7| 2 0] AbAy 7]

A

CG) oF]

Al4 AAA(320)S

7e Sith.

az=

<7B>

LHweEeBe] Al2 SA) adel) at
a

a4|JLH<79>

<BO>

a}balEI}2+(600)Oo}4]‘thoAerl(300),ahetl5!

Ex.1002

APPLEINC./ Page 492 of 668

32-14



ol rl. 
/>}, .., • 

J.:11 � ':§1 Al- : 2012-03-23 

¾� y �J-2..4, NFC(Near Field Communication)_g_ 01¾� 01 e}�3lTI-}tj-. NFC(Near 

Field Communication)� 13.56MHz� -c]l�g_ 7}711::9. 7}77},£- 77�� lj'-,;:j%,,,_Jg_ i>} 

32-15

Ex.1002 
APPLE INC. / Page 493 of 668



J.:11 � ':§1 Al- : 2012-03-23 

<88> ;::'.71� %AJ �1o1J4(600)� 7:Fa 7l:-&ooo)9i AJi:a.011 �1 BR�l� "T �111-.

(200)7} BR�]�..:il, _n'?::1-¥-(200) ¥Hl ��-¥-(300)7} ���� T3=:0]4, S.. 109i

7.3-9-, ;zF,a 71:>&(100) .::z}�lOll <?:!�1f-(300)9i 7"'3=:S't %SJ� T:3=:oll tR't-ol� -¥-� 

32-16 

Ex.1002 
APPLE INC. / Page 494 of 668



r:}. 

<96> 

<97> 

<98> 

<99> 

�lQ} 

J.:11 � ':§1 Al- : 2012-03-23 

32-17

zl-.>
o -1-

Ex.1002 
APPLE INC. / Page 495 of 668

<96>

<>

<1LO0>

<LOL>

<102>

<]04>

<105>

AlS QAR: 2012-03-23

G&S 2YH(200)9 4420300) 7} AB ASzo Me AGS was,

44-(300)29] SAS ed 7)ec00)2] Fale: BAU 4s S ae.

WAP OOS Abd 7110002] FHS PS C130) eo] HA) Sl ae Shep.
a 

A AH(300)2] Fal7t azbAl 7]z(100)2) ajs} AAU Aces, & 39] Aa)

qs Be], AARR3009 FAGgS PAAes -alsaj(1000)2| aa] Fay AA

os = gee. He Ad 7lsC00)°] FRAN CBOS zgalc11o) B Aa}

(120)7} 2 Bsa] SEH, 24 of so] gr.

ERE E Ly AAPCoo)e EAA AS tHe Bel Biles AS B+,

EAA 4-41 43](1000) 9] FHmele.

AA#(300)9) Pa4g 7]REC00) 2] Falere 42 SPS Ager s

aa fe bh in riakiLa, AA H300) AAS FAH (200)9] Aaa) al A

ACA(210), Al? AAGA220), A(230)°) HS) So} lth

AUB(00) 2) FFay 42 444300) 7+ Halse 2

aYB200)2) al ASA4Q1DN=S B40)Bal ABH (300)2] a3

Ada 3aact,

 
AA(200)9] a2 AAPZAC220= SAYCOM cle] BAC) ad A

32-17

Ex.1002

APPLEINC./ Page 495 of 668



J.:11 � ':§1 Al- : 2012-03-23 

<106> -IL�(230)91 �(W):4 T�1(T)� �Ad91 i):-g_ :;!-£� �lll� 'T 9Jq _ _IL� 

( 230) :4 _IL� ( 230) �} 0 l 91 TI-� � � ' � ;;:d Qj 77 cl � g_ ;!-£ � AJ ll] � 'T 9) q .

<107> £ 12� %J1-t}�, ��-¥-C300)QJ T�l7} :::zFa 7l3tl-(100)9i -'r�l&q <Q-..2.. 0 

£, £ 391 ,;JAl ojlQ} 1g-�, ��-¥-(300)91 -'rr1lli11-� lj'-,::i�� 'T��;,;1(1000)91 

�7ill -'r�l7} 7.f�W y 9Jct. EE�. 7-H:J 7]3tl-O00)0l y-§-��(130)li11-� ;,_p.:J7ill 

( 110) � Al ,;,;pjl( 120) 7} � ,YR-t} 71] � u £' Bl ¾"J 01 � 01 9) t:}.

<108> £ 132 £ 291 ��-¥-(300)oll £Ali::l 1:l�g_ u:J-4 A01]l,7 A'..2..s=.. 7}:= 7cs--9--,

� ��� A]l4 {l_Al oi1oi1 u:j-:= lj'-,::i�� %-?J�;,;](1000)� t!-�£014.

<109> £ 13g %J1-t}�. 1¥-��� 'T��;,;1(1000)� ;,_p.3 7]3H-(100), -IL�-¥-

(200), �� 1r-c300), {l zti c100) g_ Y w� 'T 9J ct. 

<110> 7-}-1;:J 7]3H-(100), -IL�-¥-(200), ��1\3-(300)� £ 101Fi AJ�� 5!:4 7ctct.

<111> {jzr�(700)2 :;,;p.3 7]3tl-(100):4 -IL�-¥--(200) A} 0l01l 1:1];,;l�°l :;,;p.3 7]-'Ir

ooo):4 _I/_�1r-c200) � {jzrAlzJ.ct. 

<112> ��. 0l"J01J,zi� � ��Qi 1:l}i:/fz]� {l_A] OlHl �i>}°i £A]-t}J1 ��i>}�

7]�, � ��,?_ "J�� �AjQj {l_J..] O:Jloll �Aj�:i;] 0}y-t}°i, 78T�'f1o1F-i :::ST

-tr�� ��91 � BJl� �°i1J 01 � 01 t:J- 5] �� 01 �-t}� 71��01=oiv1 %%91 7:J 

32-18

Ex.1002 
APPLE INC. / Page 496 of 668



J.:11 � ':§1 Al- : 2012-03-23 

�g_ 7}� ;z}oJl �i;R t:}0J� �1 {lJ-.17} 7}';� 3ii':. %E 0ljl, 0lci� �1 �J-.l 

130: "r¾� � 

200: :ii�-¥-

230: :ii� 

300: ��--¥-

310: All3 ��tr?:} 

320: A1l4 � � tr?:r 

330: �5:J1 � �7l 3tl-

32-19 

Ex.1002 
APPLE INC. / Page 497 of 668



J.:11 � ':§1 Al- : 2012-03-23 

500: up-3 

100: 1 zrt 

32-20

Ex.1002 
APPLE INC. / Page 498 of 668

ALB QA : 2012-03-23

500: asa

600: ZA) BAl obey}

70: ASF

32-20

Ex.1002

APPLEINC./ Page 498 of 668



J.:11 � ':§1 Al- : 2012-03-23 

32-21

Ex.1002 
APPLE INC. / Page 499 of 668

> 2012-03-23AB QA

[53] 37a)

 

lerole.wrolfReJsNo

od
oh,

rERe

AL eel} glo] at,

saa1Hdsee}TD=

wetrike

  

ALeo Qhol 44,

ALSol} QlovAy,

alooteHa7) ad NBS FRBAS

1 PARA yyL63| 2aesh ae 7soO

ioerike

Ex.1002

APPLEINC./ Page 499 of 668

32-21



J.:11 � ':§1 Al- : 2012-03-23 

32-22

Ex.1002 
APPLE INC. / Page 500 of 668

> 2012-03-23ALB QA

a] ghol Ay,a}alla

 

os
KOfp

LOie?Pr"Re

oy QolAl,tAl3t ES a4

™
‘eefHWzsad

Te 7)

a] Sholay,3}Al

ge

NOooArarwe=pLJeNO9|KOlrhn!

Oo

Sol] Shoat,btall

  

oePr1

of ghey],tAl?

eoNFC(NEAR FIELD COMMUNICATION) ¢ke].4¢

32-22

Ex.1002

APPLEINC./ Page 500 of 668



J.:11 � ':§1 Al- : 2012-03-23 

7,7- �1 oA .

32-23

Ex.1002 
APPLE INC. / Page 501 of 668

> 2012-03-23ALB QA

 

oO] goal,3All 1

amKOeoiwd=ueJjOo

AL Sel] BLL Al,

st 11](3

of)4ite)leweno

Ex.1002

APPLEINC./ Page 501 of 668

    
3

a sey aad:

82-28

iaiaedLomA

apo] AA,

7) ABI

AL

[are 13]



J.:11 � ':§1 Al- : 2012-03-23 

32-24

Ex.1002 
APPLE INC. / Page 502 of 668

ALB QA: 2012-03-23

7) abd 7 etst Ay] EAAbell WAS ASSHs PAS ce] Best

*,
™, oft 2, rift br

a
a rally tio re pith. ut +8, ity fh ot ot rir rf os at an be) mgs OM rir ya tilo an

32-24

Ex.1002

APPLEINC./ Page 502 of 668



J.:11 � ':§1 Al- : 2012-03-23 

s=.. 9 

32-25

Ex.1002 
APPLE INC. / Page 503 of 668

> 2012-03-23ALB QA

[29h]

wirol!™jl rHiyilmHJHe

axeeanREnly

ia

seddo

 

Li

32-25

Ex.1002

APPLEINC./ Page 503 of 668



[£ 1] 

1000 

I 
I I I 

330 310 320 

300 
210 220 230 
� 

200 

J.:11 � ':§1 Al- : 2012-03-23 

[£ 'i1] 

32-26

Ex.1002 
APPLE INC. / Page 504 of 668

ALB QA : 2012-03-23

 
380 a ab |: 2

210 2200 230
we

200
300

32-26

Ex.1002

APPLEINC./ Page 504 of 668



J.:,I � ':§1 Al- : 2012-03-23 

[£ 2] 

1000 

300 A' 

100 

32-27

Ex.1002 
APPLE INC. / Page 505 of 668

ALB QAR: 2012-03-23

[= 2]

  
32-27

Ex.1002

APPLEINC./ Page 505 of 668



[£ 3] 

[£ 4] 

[£ 5] 

I 
201 

330 

110 120 
'-y-' 

100 

D 

110 120 
'-y-' 

100 

32-28

J.:11 � ':§1 Al- 2012-03-23 

Ex.1002 
APPLE INC. / Page 506 of 668

MB QA : 2012-03-23

 
{& 4]

 

   
32-28

Ex.1002

APPLEINC./ Page 506 of 668



[£ 6] 

[£ 7] 

500 

230 

[£ 8] 

20 

220 

110 120 
� 

100 

110 120 

100 

330 

210 

I I 

110 120 
210 

100 

32-29

10 

J.:11 � ':§1 Al- 2012-03-23 

Ex.1002 
APPLE INC. / Page 507 of 668

MB QA : 2012-03-23

 

 
290 230 110120 51g

100

[= 8]

 

32-29

Ex.1002

APPLEINC./ Page 507 of 668



[£ 9] 

1000 

I I 
( I,�---

630 610 620 
'-----------v--

600 
300 

100 

32-30

J.:11 � ':§1 Al- 2012-03-23 

Ex.1002 
APPLE INC. / Page 508 of 668

 

     

32-30

= WH! we Xt + 2012-03-23

Ex.1002

APPLEINC./ Page 508 of 668



[£ 10] 

[£ 11] 

1000 

300 B 

I 
100 

J.:,I � ':§1 Al- : 2012-03-23 

32-31

Ex.1002 
APPLE INC. / Page 509 of 668

[= 10]

 
[= 11]

1000

\

Hl ‘200
|=

ii
' I
| 100

i

32-81

AB QAP : 2012-03-28

Ex.1002

APPLEINC./ Page 509 of 668



[£ 12] 

[£ 13] 

1000 

20 10 

32-32

J.:11 � ':§1 Al- 2012-03-23 

Ex.1002 
APPLE INC. / Page 510 of 668

AB AA : 2012-03-23

  

  
 

LEEeeeeCEEEE eeLE VEE
BSSSsSsSSSSS

32-32

Ex.1002

APPLEINC./ Page 510 of 668



APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/663,012 10/29/2012 

23557 
SALIWANCHIK, LLOYD & EISENSCHENK 

A PROFESSIONAL ASSOCIATION 

PO Box 142950 
GAINESVILLE, FL 32614 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Jeong Wook AN SUN.LGI.420 

CONFIRMATION NO. 3575 

PUBLICATION NOTICE 

1 11111111 1111 1111 lllll ll]�!l]!�l!�l!�H!�!i!Hll lllll lllll lllll llll llll

Title:WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

Publication No.US-2013-0249302-A 1 

Publication Date:09/26/2013 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 

CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

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

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 

in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 

Public Records, Alexandria, VA 22313-1450 or via the Internet. 

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

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 

publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/663,012 

APPLICATION AS FILED - PART I OTHER THAN 

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

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE 
N/A N/A N/A N/A 390 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE 
N/A N/A N/A N/A 620 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE 
N/A N/A N/A N/A 250 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 (37 CFR 1.16(i)) 
minus 20= OR X 62 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 250 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

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

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1260 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

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

REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 
<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR 
z 
w Total Minus 

.. 
= 

OR 
� (37 CFR 1.16(i)) 

X = X = 

0 
Independent ... = 

z Minus 
X = OR X = 

w 
(37CFR 1.16(h)) 

� Application Size Fee (37 CFR 1.16(s)) 
<( 

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

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR 
z 
w Total Minus 

.. 
= 

X = OR 
� (37 CFR 1.16(i)) 

X = 

0 Independent Minus 
... 

= 

z X = OR X = 

w (37CFR 1.16(h)) 

� Application Size Fee (37 CFR 1.16(s)) 
<( 

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

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 

Ex.1002 
APPLE INC. / Page 512 of 668



Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 

NUMBER 

FILING or 

37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

13/663,012 10/29/2012 2681 1260 SUN.LGI.420 20 3 

23557 

CONFIRMATION NO. 3575 

UPDATED FILING RECEIPT 
SALIWANCHIK, LLOYD & EISENSCHENK 

A PROFESSIONAL ASSOCIATION 

PO Box 142950 
1 11111111 1111 1111 11111 ll]�!l]!�l!�l!�HUII i11 �Ill 11111 11111 11111 IIII IIII

GAINESVILLE, FL 32614 

Date Mailed: 01/31/2013 

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 must include 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. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. 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 processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Jeong Wook AN, Seoul, KOREA, REPUBLIC OF; 

Jung Oh LEE, Seoul, KOREA, REPUBLIC OF; 

Sung Hyun LEEM, Seoul, KOREA, REPUBLIC OF; 

Yang Hyun KIM, Seoul, KOREA, REPUBLIC OF; 

LG lnnotek Co., LTD., Seoul, KOREA, REPUBLIC OF 

Assignment For Published Patent Application 
LG INNOTEK CO., LTD., Seoul, KOREA, REPUBLIC OF 

Power of Attorney: The patent practitioners associated with Customer Number 23557 

Domestic Applications for which benefit is claimed - None. 
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for 
domestic benefit. See 37 CFR 1.76 and 1.78. 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 

REPUBLIC OF KOREA 10-2012-0029987 03/23/2012 

REPUBLIC OF KOREA 10-2012-0079004 07/19/2012 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 11/16/2012 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 

is US 13/663,012 

Projected Publication Date: 09/26/2013 

Non-Publication Request: No 

Early Publication Request: No 
Title 

WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

Preliminary Class 

340 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

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 issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 

business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800.
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MARKED-UP VERSION OF SUBSTITUTE SPECIFICATION 

1 SUN.LGI.420 

DESCRIPTION 

WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit under 35 U.S.C §119 of Korean Patent Application 

Nos. 10-2012-0029987, filed March 23, 2012, and 10-2012-0079004, filed July 19, 2012, which 

are hereby incorporated by reference in their entirety. 

BACKGROUND 

The embodiment relates to a wireless power receiver and a method of manufacturing the 

same. In more particular, the embodiment relates to a wireless power receiver used for wireless 

power transmission or an antenna to reduce a thickness of the wireless power receiver and to 

simplify the manufacturing process thereof and a method of manufacturing the same. 

15 A wireless power transmission or a wireless energy transfer refers to a technology of 

wirelessly transferring electric energy to desired devices. In the 1800's, an electric motor or a 

transformer employing the principle of electromagnetic induction has been extensively used and 

then a method of transmitting electrical energy by irradiating electromagnetic waves, such as 

radio waves or lasers, has been suggested. Actually, electrical toothbrushes or electrical razors, 

20 which are frequently used in daily life, are charged based on the principle of electromagnetic 

induction. The electromagnetic induction refers to the generation of an electric current through 

induction of a voltage when a magnetic field is changed around a conductor. The 

electromagnetic induction scheme has been successfully commercialized for electronic 

appliances having small sizes, but represents a problem in that the transmission distance of 

25 power is too short. 

Besides the electromagnetic induction scheme, the long-distance transmission using the 

resonance and the short-wavelength radio frequency has been suggested as the wireless energy 

transfer scheme. 

However, m general, a wireless power receiver disposed m a terminal has a thick 

30 thickness and the manufacturing process thereof is complicated. 
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2 SUN.LGI.420 

BRIEF SUMMARY 

An embodiment provides a method capable of remarkably reducing a thickness of a 

wireless power receiver by directly disposing a coil unit on a top surface of a magnetic substrate. 

An embodiment provides a method capable of ensuring high power transmission 

5 efficiency and enabling communication with external devices by directly disposing a coil unit 

and a near field communication antenna on a top surface of a magnetic substrate. 

An embodiment provides a method capable of simplifying the manufacturing process for 

a wireless power receiver by directly disposing a coil unit on a magnetic substrate. 

An embodiment provides a method capable of remarkably reducing a thickness of a 

10 wireless power receiver by disposing a coil unit inside a magnetic substrate. 

An embodiment provides a method capable of ensuring high power transmission 

efficiency and enabling communication with external devices by disposing a coil unit inside a 

magnetic substrate and a near field communication antenna on a magnetic substrate. 

An embodiment provides a method capable of simplifying the manufacturing process for 

15 a wireless power receiver by disposing a coil unit inside a magnetic substrate. 

A wireless power receiver according to one embodiment includes a magnetic substrate 

and a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 

A wireless power receiver according to one embodiment includes a magnetic substrate 

20 and a coil a coil configured to wirelessly receive power, wherein the coil is formed as a 

conductive layer at the magnetic substrate, wherein a part of the coil is disposed inside the 

magnetic substrate. 

A method of manufacturing a wireless power receiver for wirelessly receiving power 

according to one embodiment includes forming a conductor on a protective film, forming a 

25 conductive pattern by etching the conductor, connecting a connecting unit to be connected to an 

external circuit to a connection terminal of the conductive pattern, obtaining a magnetic substrate 

having a receiving space of a predetermined shape corresponding to the connecting unit and 

disposing the magnetic substrate on the conductive pattern while positioning the connecting unit 

in the receiving space. 
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3 SUN.LGI.420 

According to one embodiment, the thickness of the wireless power receiver can be 

remarkably reduced by directly disposing the coil unit on a top surface of the magnetic substrate. 

According to one embodiment, the high power transmission efficiency can be ensured and 

communication with external devices can be enabled by directly disposing the coil unit and the 

5 near field communication antenna on the top surface of the magnetic substrate. 

According to one embodiment, the manufacturing process for the wireless power receiver 

can be simplified by directly disposing the coil unit on the magnetic substrate only through 

laminating and etching processes. 

According to one embodiment, the thickness of the wireless power receiver can be 

10 remarkably reduced by forming the conductive pattern inside the magnetic substrate. 

According to one embodiment, the high power transmission efficiency can be ensured by 

forming the conductive pattern inside the magnetic substrate and the communication with 

external devices can be enabled by using the near field communication antenna. 

According to one embodiment, the connecting unit is disposed in the receiving space of 

15 the magnetic substrate so that the thickness of the wireless power receiver can be remarkably 

reduced as much as the thickness of the connecting unit. 

According to one embodiment, a tape substrate is used as the connecting unit so that the 

overall size of the wireless power receiver can be reduced. 

According to one embodiment, a lead frame is used as the connecting unit, so the wiring 

20 layer included in the connecting unit can be protected from the heat, external moisture or impact 

and the mass production can be realized. 

According to one embodiment, the magnetic field directed to the outside can be changed 

into the coil unit due to the conductive pattern formed in the magnetic substrate, so the power 

transmission efficiency can be improved, at the same time, the amount of the magnetic field 

25 leaked to the outside can be reduced so that the bad influence of the magnetic field exerted to the 

human body can be diminished. 

According to one embodiment, the wireless power receiver can be manufactured only 

through the processes of forming the pattern groove and inserting the coil unit, so that the 

manufacturing process can be simplified. 
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Other various effects of the embodiments will be disclosed directly or indirectly in the 

detailed description of the embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view illustrating a wireless power receiver 1000 according to the 

first embodiment; 

FIG. 2 is a plan view illustrating a wireless power receiver 1000 according to the first 

embodiment; 

FIG. 3 is a sectional view taken along line A-A' of a connecting unit 300 of a wireless 

10 power receiver 1000 shown in FIG. 2; 

FIGS. 4 to 8 are views for explaining a method of manufacturing a wireless power 

receiver 1000 according to one embodiment; 

FIG. 9 is a sectional view taken along line A-A' of a connecting unit 300 of a wireless 

power receiver 1000 shown in FIG. 2 according to the second embodiment; 

15 FIG. 10 is a plan view illustrating a wireless power receiver 1000 according to the third 

embodiment; 

FIG. 11 is a perspective view illustrating a wireless power receiver 1000 according to the 

fourth embodiment; 

FIG. 12 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

20 embodiment; 

25 

FIG. 13 is a sectional view taken along line B-B' of a connecting unit 300 of a wireless 

power receiver 1000 shown in FIG. 12 according to the fourth embodiment; 

FIG. 14 is a perspective view illustrating a wireless power receiver 1000 according to the 

fifth embodiment; 

FIG. 15 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

embodiment; 

FIG. 16 is a sectional view taken along line C-C' of a wireless power receiver 1000

according to the fifth embodiment; 

FIGS. 17 to 21 are views for explaining a method of manufacturing a wireless power 

30 receiver 1000 according to the fifth embodiment; 
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5 SUN.LGI.420 

FIG. 22 is a view for explaining variation of inductance, resistance and Q values of a coil 

unit 200 as a function of a usable frequency when the coil unit 200 is disposed on a top surface 

of a magnetic substrate according to the first embodiment; 

FIG. 23 is a view for explaining variation of inductance, resistance and Q values of a coil 

5 unit 200 as a function of a usable frequency when the coil unit 200 is disposed in a pattern 

groove formed in a magnetic substrate according to the fifth embodiment; 

FIG. 24 is an H-field for illustrating a radiation pattern of a magnetic field when a coil 

unit is disposed on a top surface of a magnetic substrate according to the first embodiment; 

FIG. 25 is an H-field for illustrating a radiation pattern of a magnetic field when a coil 

10 unit is disposed in a pattern groove formed in a magnetic substrate according to the fifth 

embodiment; 

FIG. 26 is an exploded perspective view of a wireless power receiver 1000 according to 

still another embodiment; 

FIG. 27 is a perspective view of a wireless power receiver 1000 according to still another 

15 embodiment; 

20 

FIG. 28 is a sectional view of a wireless power receiver 1000 according to still another 

embodiment; and 

FIGS. 29 to P.36 are views for explaining a method of manufacturing a wireless power 

receiver according to still another embodiment. 

DETAILED DESCRIPTION 

Hereinafter, exemplary embodiments will be described m detail with reference to 

accompanying drawings so that those skilled in the art can easily work with the embodiments. 

Hereinafter, "conductive pattern" refers to the shape of a conductive layer and may be 

25 used to refer to a structure formed by a patterning process. "conductive layer" may be used 

interchangeably with "conductive pattern" and refers to a structure formed by methods including 

patterning, etching, deposing, selective plating, and the like. 

FIG. 1 is a perspective view illustrating a wireless power receiver 1000 according to the 

first embodiment, FIG. 2 is a plan view illustrating the wireless power receiver 1000 according 
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6 SUN.LGI.420 

to the first embodiment and FIG. 3 is a sectional view taken along line A-A' of a connecting unit 

300 of the wireless power receiver 1000 shown in FIG. 2. 

Referring to FIGS. 1 to 3, the wireless power receiver 1000 may include a magnetic 

substrate 100, a coil unit 200 and a connecting unit 300. 

5 The wireless power receiver 1000 may wirelessly receive power from a transmission 

side. According to one embodiment, the wireless power receiver 1000 may wirelessly receive 

the power using electromagnetic induction. According to one embodiment, the wireless power 

receiver 1000 may wirelessly receive the power using resonance. 

The electromagnetic induction and resonance may be used when transmitting the power 

10 using the magnetic field. 

The magnetic substrate 100 may change the direction of the magnetic field received from 

the transmission side. 

The magnetic substrate 100 can reduce the amount of the magnetic field to be leaked to 

the outside by changing the direction of the magnetic field received from the transmission side. 

15 In detail, the magnetic substrate 100 changes the direction of the magnetic field 

transferred from the transmission side in the lateral direction such that the magnetic field can be 

more concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field received from the 

transmission side and leaked to the outside to dissipate the magnetic field as heat. If the amount 

20 of the magnetic field leaked to the outside is reduced, the bad influence of the magnetic field 

exerted on the human body can be reduced. 

Referring to FIG. 3, the magnetic substrate 100 may include a magnet 110 and a support 

120. 

The magnet 110 may include a particle or a ceramic. 

25 The support 120 may include thermosetting resin or thermoplastic resin. 

The magnetic substrate 100 may be prepared in the form of a sheet and may have a 

flexible property. 

Referring again to FIG. 1, the coil unit 200 may include a first connection terminal 210, a 

second connection terminal 220 and a coil 230. The coil 230 may be formed as a conductive 

30 layer or a conductive pattern. 
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The first connection terminal 210 is located at one end of the coil 230 and the second 

connection terminal 220 is provided at the other end of the coil 230. 

The first and second connection terminals 210 and 220 are necessary for connection with 

the connecting unit 300. 

The coil 230 may be formed as a conductive pattern which is obtained by winding a 

conductive line several times. According to one embodiment, when viewed from the top, the coil 

pattern may have a spiral shape. However, the embodiment is not limited thereto, and various 

patterns may be formed. 

The coil unit 200 can be directly disposed on the top surface of the magnetic substrate 

10 100. According to one embodiment, an adhesive layer (not shown) may be disposed between the

15 

20 

coil unit 200 and the magnetic substrate 100. 

The coil unit 200 may include a conductor. The conductor may include a metal or an 

alloy. According to one embodiment, the metal may include silver or copper, but the 

embodiment is not limited thereto. 

The coil unit 200 may transfer the power, which is wirelessly received from the 

transmission side, to the connecting unit 300. The coil unit 200 can receive the power from the 

transmission side using the electromagnetic induction or resonance. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320 and a printed circuit board 330. 

The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 and the second connection terminal 320 of the 

connecting unit 300 may be connected to the second connection terminal 220 of the coil unit 

200. 

The printed circuit board 330 may include a wiring layer and a receiver circuit, which 

25 will be described later, may be disposed on the wiring layer. 

The connecting unit 300 connects the wireless power receiving circuit (not shown) with 

the coil unit 200 to transfer the power received from the coil unit 200 to a load (not shown) 

through the wireless power receiving circuit. The wireless power receiving circuit may include a 

rectifier circuit for converting AC power into DC power and a smoothing circuit for transferring 

30 the DC power to the load after removing ripple components from the DC power. 
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8 SUN.LGI.420 

FIGS. 2 and 3 are views for explaining the structure of the wireless power receiver 1000 

according to the first embodiment in detail when the coil unit 200 is connected with the 

connecting unit 300. 

FIG. 2 is a plan view illustrating the wireless power receiver 1000 according to the first 

5 embodiment. 

FIG. 2 shows the coil unit 200 connected with the connecting unit 300. 

According to one embodiment, the connection between the coil unit 200 and the 

connecting unit 300 may be achieved by a solder. In detail, the first connection terminal 210 of 

the coil unit 200 may be connected to the first connection terminal 310 of the connecting unit 

10 300 through a first solder 10 and the second connection terminal 220 of the coil unit 200 may be 

connected to the second connection terminal 320 of the connecting unit 300 through a second 

solder 20. In more detail, the first connection terminal 210 of the coil unit 200 may be connected 

to the first connection terminal 310 of the connecting unit 300 through a via hole of the first 

solder 10 and the second connection terminal 220 of the coil unit 200 may be connected to the 

15 second connection terminal 320 of the connecting unit 300 through a via hole of the second 

solder 20. 

The wireless power receiver 1000 shown in FIG. 2 may be equipped in an electronic 

appliance, such as a terminal. 

The terminal may include a typical mobile phone, such as a cellular phone, a PCS 

20 (personal communication service) phone, a GSM phone, a CDMA-2000 phone, or a WCDMA 

phone, a PMP (portable multimedia player), a PDA (personal digital assistant), a smart phone, or 

an MBS (mobile broadcast system) phone, but the embodiment is not limited thereto. Various 

devices can be used as the terminal if they can wirelessly receive the power. 

A section taken along line A-A' of the connecting unit 300 shown in FIG. 2 will be 

25 explained with reference to FIG. 3. 

FIG. 3 is a sectional view taken along line A-A' of the connecting unit 300 of the 

wireless power receiver 1000 shown in FIG. 2. 

Referring to FIG. 3, the first connection terminal 210, the second connection terminal 220 

and the coil 230 constituting the coil unit 200 are disposed on the top surface of the magnetic 

30 substrate 100. 
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In the wireless power receiver 1000 according to the first embodiment, the coil unit 200 

is directly disposed on the top surface of the magnetic substrate 100, so the overall thickness can 

be remarkably reduced when comparing with the case in which the coil pattern is formed on an 

FPCB. 

Preferably, the magnetic substrate 100 has a thickness of 0.43 mm and the coil unit 200 

has a thickness of 0.1 mm, so the overall thickness is 0.53 mm. However, this numerical value is 

illustrative purpose only. 

That is, the thickness of the wireless power receiver 1000 can be reduced by preparing 

the coil unit 200 in the form of a conductor, a conductive pattern or a thin film. Since the current 

10 trend has tended toward the slimness, if the wireless power receiver 1000 is applied to the 

electronic device, such as the portable terminal, the overall thickness of the portable terminal can 

be reduced and the power can be effectively received from the transmission side. 

The connecting unit 300 is directly disposed on the coil unit 200. Since the connecting 

unit 300 is directly disposed on the coil unit 200, the coil unit 200 can be readily connected with 

15 the connecting unit 300. 

20 

The first connection terminal 210 of the coil unit 200 is connected to the first connection 

terminal 310 of the connecting unit 300 through the solder 10. 

The second connection terminal 220 of the coil unit 200 is connected to the second 

connection terminal 320 of the connecting unit 300 through the solder 20. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T. In addition, the coil 230 can be designed to have a predetermined winding interval. 

FIGS. 4 to 8 are views for explaining a method of manufacturing the wireless power 

receiver 1000 according to one embodiment. 

The structure of the wireless power receiver 1000 may be essentially identical to the 

25 structure of the wireless power receiver 1000 described with reference to FIGS. 1 to 3. 

First, referring to FIG. 4, the magnetic substrate 100 is prepared. 

Then, referring to FIG. 5, a conductor 201 is directly laminated on the top surface of the 

magnetic substrate 100. According to one embodiment, the conductor 201 may be laminated 

after the adhesive layer has been laminated on the top surface of the magnetic substrate 100. 
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According to one embodiment, a laminating process can be used to form the conductor 

201 on the top surface of the magnetic substrate 100. According to the laminating process, the 

conductor 201 is heated at the predetermined temperature and then predetermined pressure is 

applied to the conductor 201. The laminating process refers to a process of forming 

5 heterogeneous materials, such as a metal foil and a paper, by using heat and pressure. 

10 

Then, referring to FIG. 6, a mask 500 is laminated on the top surface of the conductor 

201. The mask 500 may be selectively formed on the top surface of the conductor 201

corresponding to positions of the first connection terminal 210, the second connection terminal 

220 and the coil 230 of the coil unit 200. 

After that, referring to FIG. 7, the structure shown in FIG. 6 is immersed in an etchant so 

that portions of the conductor 201 where the mask 500 is not positioned may be etched. Thus, the 

conductor 201 may have a predetermined conductive pattern. 

Then, the coil unit 200 of the wireless power receiver 1000 is formed by removing the 

mask 500. 

15 Thereafter, referring to FIG. 8, the soldering work is performed to connect the coil unit 

200 with the connecting unit 300. 

That is, the first connection terminal 210 of the coil unit 200 may be connected to the first 

connection terminal 310 of the connecting unit 300 through the first solder 10 and the second 

connection terminal 220 of the coil unit 200 may be connected to the second connection terminal 

20 320 of the connecting unit 300 through the second solder 20. 

As described above, since the coil unit 200 is directly disposed on the top surface of the 

magnetic substrate 100, the overall thickness of the wireless power receiver 1000 can be 

remarkably reduced. In addition, since the wireless power receiver 1000 can be manufactured 

only through the laminating and etching processes, the manufacturing process may be simplified. 

25 FIG. 9 is a sectional view taken along line A-A' of the connecting unit 300 of the wireless power 

receiver 1000 shown in FIG. 2 according to the second embodiment. 

Referring to FIG. 9, the wireless power receiver 1000 may include a magnetic substrate 

100, a coil unit 200, a connecting unit 300 and an adhesive layer 700. 

The magnetic substrate 100, the coil unit 200, and the connecting unit 300 are identical to 

30 those described with reference to FIG. 1. 
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The adhesive layer 700 is interposed between the magnetic substrate 100 and the coil unit 

200 to bond the magnetic substrate 100 to the coil unit 200. 

FIG. 10 is a plan view illustrating a wireless power receiver 1000 according to the third 

embodiment. 

5 Referring to FIG. 10, the wireless power receiver 1000 may include a magnetic substrate 

100, a coil unit 200, a connecting unit 300 and a short-range communication antenna 600. 

The magnetic substrate 100, the coil unit 200 and the connecting unit 300 are identical to 

those described with reference to FIGS. 1 to 3. 

The short-range communication antenna 600 includes a first connection terminal 610, a 

10 second connection terminal 620 and an outer peripheral coil 630. 

The first connection terminal 610 and the second connection terminal 620 of the short

range communication antenna 600 are connected to the connecting unit 300. 

The short-range communication antenna 600 can make near field communication with a 

reader. The short-range communication antenna 600 may serve as an antenna that transceives 

15 information in cooperation with the reader. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. According to one embodiment, when 

the coil unit 200 is disposed at the center of the magnetic substrate 100, the short-range 

communication antenna 600 may be arranged along the outer peripheral portion of the magnetic 

20 substrate 100 to surround the coil unit 200. The short-range communication antenna 600 may 

have a rectangular configuration by winding one conductive line several times, but the 

embodiment is not limited thereto. 

Similar to the coil unit 200, the short-range communication antenna 600 may be formed 

as a conductive pattern or a conductive layer. 

25 Various short-range communication technologies can be applied to the short-range 

communication antenna 600, and the NFC technology is preferable. The NFC technology has the 

band of 12.56 MHz and is used for wireless communication in a short distance. 

The short-range communication antenna 600 can be directly disposed on the top surface 

of the magnetic substrate 100. 
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The method of forming the short-range communication antenna 600 on the magnetic 

substrate 100 may be identical to the method described with reference to FIG. 4. 

Hereinafter, a wireless power receiver 1000 according to the fourth embodiment will be 

described with reference to FIGS. 11 to 13. 

5 FIG. 11 is a perspective view illustrating the wireless power receiver 1000 according to 

the fourth embodiment. 

Referring to FIG. 11, the wireless power receiver 1000 includes a magnetic substrate 100, 

a coil unit 200 and a connecting unit 300. 

The magnetic substrate 100 and the coil unit 200 are identical to those described with 

10 reference to FIG. 1. However, the magnetic substrate 100 is slightly different from the magnetic 

substrate 100 described with reference to FIG. 1, so the following description will be made while 

focusing the difference of the magnetic substrate 100. 

Referring to FIG. 11, the magnet substrate 100 is formed with a receiving space 130 

having a structure the same as that of the connecting unit 300. That is, referring to FIG. 1, the 

15 coil unit 200 is disposed on the top surface of the magnetic substrate 100 and the connecting unit 

300 is disposed on the coil unit 200. However, referring to FIG. 11, the receiving space 130 

having the structure the same as that of the connecting unit 300 is formed in the magnetic 

substrate 100, so that the connecting unit 300 may be disposed under the coil unit 200. 

FIG. 12 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

20 embodiment. 

FIG. 12 shows the state in which the coil unit 200 and the connecting unit 300 are 

interconnected with each other. 

The connecting unit 300 has a thickness equal to or smaller than a thickness of the 

magnetic substrate 100. The connecting unit 300 may be implemented as a flexible printed 

25 circuit board (FPCB). 

The connecting unit 300 may be disposed in the receiving space 130 of the magnetic 

substrate 100. 

If the thickness of the connecting unit 300 is equal to or smaller than the thickness of the 

magnetic substrate 100, different from the embodiment shown in FIG. 3, the overall thickness of 

30 the wireless power receiver 1000 can be reduced as much as the thickness of the connecting unit 
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300. In addition, since the usage of the magnet 110 and the support 120 can be reduced due to

the receiving space 130, it is advantageous in terms of cost effectiveness. 

FIG. 13 is a sectional view taken along line B-B' of the connecting unit 300 of the 

wireless power receiver 1000 shown in FIG. 12 according to the fourth embodiment. 

The following description will be made on the assumption that the connecting unit 300 

has a thickness smaller than that of the magnetic substrate 100. 

Referring to FIG. 13, the first connection terminal 210, the second connection terminal 

220 and the coil 230 constituting the coil unit 200 are disposed on the top surface of the 

connecting unit 300. 

10 The connecting unit 300 is disposed under the coil unit 200. 

15 

The first connection terminal 210 of the coil unit 200 is connected to the first connection 

terminal 310 of the connecting unit 300 by the solder 10. 

The second connection terminal 220 of the coil unit 200 is connected to the second 

connection terminal 320 of the connecting unit 300 by the solder 20. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T. In addition, the coil 230 can be designed to have a predetermined winding interval. 

Referring to FIG. 12, different from the embodiment shown in FIG. 3, the thickness of 

the connecting unit 300 is smaller than the thickness of the magnetic substrate 100, so the overall 

thickness of the wireless power receiver 1000 can be reduced as much as the thickness of the 

20 connecting unit 300. In addition, since the usage of the magnet 110 and the support 120 can be 

reduced due to the receiving space 130, it is advantageous in terms of cost effectiveness. 

Hereinafter, a wireless power receiver 1000 according to the fifth embodiment will be 

described in detail with reference to FIGS. 14 to 20. 

FIG. 14 is a perspective view illustrating the wireless power receiver 1000 according to 

25 the fifth embodiment, FIG. 15 is a plan view illustrating the wireless power receiver 1000 

according to the fourth embodiment, FIG. 16 is a sectional view taken along line C-C' of the 

wireless power receiver 1000 according to the fifth embodiment, and FIGS. 17 to 21 are views 

for explaining a method of manufacturing the wireless power receiver 1000 according to the fifth 

embodiment. 
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First, referring to FIG. 14, the wireless power receiver 1000 according to the fifth 

embodiment may include a magnetic substrate 100, a coil unit 200 and a connecting unit 300. 

According to one embodiment, the wireless power receiver 1000 can wirelessly receive 

power from the transmission side using electromagnetic induction. In this case, the coil 230 of 

5 the coil unit 200 can wirelessly receive power through the electromagnetic induction with a coil 

of the transmission side. 

According to one embodiment, the wireless power receiver 1000 can wirelessly receive 

power from the transmission side using resonance. 

The magnetic substrate 100 may change the direction of the magnetic field received from 

10 the transmission side. 

The magnetic substrate 100 can reduce the amount of the magnetic field leaked to the 

outside by changing the direction of the magnetic field received from the transmission side. 

The magnetic substrate 100 can change the direction of the magnetic field received from 

the transmission side in the lateral direction such that the magnetic field can be more 

15 concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field received from the 

transmission side and leaked to the outside to dissipate the magnetic field as heat. If the amount 

of the magnetic field leaked to the outside is reduced, the bad influence of the magnetic field 

exerted on the human body can be reduced. 

20 Referring to FIG. 16, the magnetic substrate 100 may include a magnet 110 and a support 

25 

120. 

The magnet 110 may include a particle or a ceramic. According to one embodiment, the 

magnet 110 may be one of a spinel type magnet, a hexa type magnet, a sendust type magnet and 

a permalloy type magnet. 

The support 120 may include thermosetting resin or thermoplastic resin and support the 

magnetic substrate 100. 

The magnetic substrate 100 may be prepared in the form of a sheet and may have a 

flexible property. 
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Referring again to FIG. 14, the coil unit 200 may include a first connection terminal 210, 

a second connection terminal 220 and a coil 230. The coil 230 may formed as a conductive layer 

or a conductive pattern. 

The coil unit 200 may be disposed inside the magnetic substrate 100. In detail, the coil 

5 unit 200 may be buried inside the magnetic substrate 100. In more detail, the magnetic substrate 

100 may include a pattern groove and the coil unit 200 may be disposed in the pattern groove. 

The pattern groove may be formed as a conductive pattern or a conductive layer similar to the 

coil unit 200. 

The coil unit 200 has a thickness smaller than that of the magnetic substrate 100 and an 

10 upper portion of the coil unit 200 may be exposed out of the magnetic substrate 100. 

A process for manufacturing the wireless power receiver 1000 by disposing the coil unit 

200 and the connecting unit 300 in the magnetic substrate 100 will be described later with 

reference to FIGS. 17 to 21. 

The first connection terminal 210 of the coil unit 200 is located at one end of the coil 230 

15 and the second connection terminal 220 of the coil unit 200 is located at the other end of the coil 

230. 

The first and second connection terminals 210 and 220 of the coil unit 200 are necessary 

for connection with the connecting unit 300. 

The coil 230 may be formed as a coil pattern which is obtained by winding a conductive 

20 line several times. According to one embodiment, when viewed from the top, the coil pattern 

may have a spiral shape. However, the embodiment is not limited thereto, and various patterns 

may be formed. 

The coil unit 200 may transfer the power wirelessly received from the transmission side 

to the connecting unit 300. The coil unit 200 may transfer the power wirelessly received from the 

25 transmission side using the electromagnetic induction or resonance to the connecting unit 300. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320 and a printed circuit board 330. 

The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 and the second connection terminal 320 of the 
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connecting unit 300 may be connected to the second connection terminal 220 of the coil unit 

200. 

The printed circuit board 330 may include a wiring layer and the wiring layer may 

include a wireless power receiving circuit, which will be described later. 

5 The connecting unit 300 connects the wireless power receiving circuit (not shown) with 

10 

15 

the coil unit 200 to transfer the power received from the coil unit 200 to a load (not shown) 

through the wireless power receiver circuit. The wireless power receiver circuit may include a 

rectifier circuit (not shown) for converting AC power into DC power and a smoothing circuit for 

transferring the DC power to the load after removing ripple components from the DC power. 

FIGS. 15 and 16 show the detailed structure of the wireless power receiver 1000 

according to the fifth embodiment when the coil unit 200 is connected to the connecting unit 

300. 

FIG. 15 shows the coil unit 200 and the connecting unit 300 interconnected with each 

other. 

The coil unit 200 can be connected to the connecting unit 300 by a solder. 

Referring to FIG. 16, the first connection terminal 210 of the coil unit 200 may be 

connected to the first connection terminal 310 of the connecting unit 300 through a first solder 10 

and the second connection terminal 220 of the coil unit 200 may be connected to the second 

connection terminal 320 of the connecting unit 300 through a second solder 20. In detail, the first 

20 connection terminal 210 of the coil unit 200 may be connected to the first connection terminal 

310 of the connecting unit 300 through a via hole of the first solder 10 and the second connection 

terminal 220 of the coil unit 200 may be connected to the second connection terminal 320 of the 

connecting unit 300 through a via hole of the second solder 20. 

According to one embodiment, the via hole can be formed by using a laser. The laser may 

25 include a UV laser or a CO2 laser. 

FIG. 16 is a sectional view of the wireless power receiver 1000 in which the magnetic 

substrate 100 and the coil unit 200 are connected to the connecting unit 300. 

That is, the first connection terminal 210, the second connection terminal 220 and the coil 

230 constituting the coil unit 200 may be disposed in a pattern groove 140 of the magnetic 

30 substrate 100. 
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In addition, the magnetic substrate 100 and the coil unit 200 are connected to the 

connecting unit 300. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T and the magnetic substrate 100 may be designed to have a predetermined thickness 

5 Tl. According to one embodiment, the coil 230 has a thickness of 0.1mm and the magnetic 

substrate 100 has a thickness of 0.43 mm, but these numerical values are illustrative purposes 

only. According to one embodiment, the thickness T of the coil 230 may be smaller than the 

thickness Tl of the magnetic substrate 100. 

In the wireless power receiver 1000 according to the fifth embodiment, the coil unit 200 

10 is directly disposed in the pattern groove 140 of the magnetic substrate 100, so the overall 

thickness of an electronic appliance equipped with the wireless power receiver 1000 can be 

reduced as much as the thickness of the coil unit 200. Thus, if the wireless power receiver 1000 

according to the fifth embodiment is applied to the electronic device, such as the portable 

terminal, the overall thickness of the portable terminal can be reduced suitably for the current 

15 trend of slimness 

In addition, in the wireless power receiver 1000 according to the fifth embodiment, the 

coil unit 200 is disposed in the pattern groove 140 of the magnetic substrate 100. Thus, different 

from the electronic appliance in which a coil pattern is formed on an FPCB, the overall size of 

the electronic device equipped with the wireless power receiver 1000 can be reduced. 

20 FIGS. 17 to 21 are views for explaining a method of manufacturing the wireless power 

25 

receiver 1000 according to the fifth embodiment. 

Hereinafter, the method of manufacturing the wireless power receiver 1000 according to 

the fifth embodiment will be described with reference to FIGS. 17 to 21 as well as FIGS. 14 to 

16. 

First, referring to FIG. 17, the magnetic substrate 100 is prepared. According to one 

embodiment, the magnetic substrate 100 may be produced by coating metal powder of sendust 

alloys, such as Al, Fe and SiO2, on polyethylene rubber and then forming an oxide layer on a 

surface of the polyethylene rubber. 

Then, referring to FIG. 18, heat and pressure are applied using a mold 1 to form the 

30 pattern groove in the magnetic substrate 100 for receiving the coil unit 200. The mold 1 may 
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have the shape corresponding to the shape of the coil unit 200. According to one embodiment, 

the mold 1 can be manufactured by using an aluminum alloy, a copper alloy or a cast iron. 

The mold 1 may be provided with a protrusion at a region corresponding to the coil unit 

200 for wirelessly receiving the power. 

5 When the heat is applied by using the mold 1, the heat having the specific temperature is 

applied by taking the property of the metal powder of the sendust alloy constituting the magnetic 

substrate 100 into consideration. According to one embodiment, if the magnetic substrate 100 is 

produced by coating the metal powder of sendust alloy on the polyethylene rubber, when the heat 

and pressure are applied by using the mold 1, high-pressure is applied at the temperature in the 

10 range of 100°C to 180°C, and then the mold 100 is cooled to the temperature of 100°C or below. 

After that, the mold 1 is separated from the magnetic substrate 100. If the mold 1 is separated 

just after the pressure has been applied to the magnetic substrate 100, the desired pattern groove 

140 may not be formed due to residual heat in the pattern groove 140. For this reason, the mold 1 

is separated from the magnetic substrate 100 after cooling the mold 100 to the temperature of 

15 100°C or below. 

If the magnetic substrate 100 is prepared by using the metal powder of sendust alloy, the 

heat temperature and pressure may vary depending on the distribution and concentration of the 

metal powder. That is, if the distribution of the metal powder is not uniform, the higher 

temperature and pressure may be applied. In contrast, if the distribution of the metal powder is 

20 uniform, the lower temperature and pressure may be applied. In addition, if the concentration of 

the metal powder is low, the lower temperature and pressure may be applied as compared with 

the case in which the concentration of the metal powder is high. Further, the heat temperature 

and pressure may vary depending on the composition of the metal powder, that is, depending on 

the alloy constituting the metal powder. 

25 In this manner, the temperature applied to the mold 1 may vary depending on the 

distribution, concentration and composition of the powder. 

According to one embodiment, laser may be irradiated, instead of applying heat and 

pressure using the mold 1, to form the pattern groove in the magnetic substrate 100 to receive the 

coil unit 200. In this case, the pattern groove can be formed by using an excimer laser that 

30 irradiates the laser beam having a wavelength band of ultraviolet ray. The excimer laser may 
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include a KrF excimer laser ( central wavelength 248 nm) or an ArF excimer laser ( central 

wavelength 193 nm). 

Next, referring to FIG. 19, the mold 1 is separated from the magnetic substrate 100 so 

that the magnetic substrate 100 is formed with the pattern groove 140. 

Then, referring to FIG. 20, the coil unit 200 is inserted into the pattern groove 140 

formed in the magnetic substrate 100. As the coil unit 200 is inserted into the pattern groove 140, 

a predetermined conductive pattern is formed in the pattern groove 140 of the magnetic substrate 

100. 

According to one embodiment, a process for forming the coil unit 200 in the pattern 

10 groove 140 of the magnetic substrate 100 may include a plating process or a process for inserting 

a metal which has been etched to have the conductive pattern formed by the coil unit 200. 

In detail, according to the plating process, the metallic material is filled in the pattern 

groove 140 to form the coil unit 200. At this time, the metallic material may include one selected 

from Cu, Ag, Sn, Au, Ni and Pd and the filling of the metallic metal can be performed through 

15 one of electroless plating, screen printing, sputtering, evaporation, ink-jetting and dispensing or a 

combination thereof. 

Then, referring to FIG. 21, the soldering process is performed to connect the coil unit 200 

with the connecting unit 300. 

That is, the first connection terminal 210 of the coil unit 200 is connected to the first 

20 connection terminal 310 of the connecting unit 300 through the solder 10 and the second 

connection terminal 220 of the coil unit 200 is connected to the second connection terminal 320 

of the connecting unit 300 through the solder 20. 

As described above, according to the method of manufacturing the wireless power 

receiver 1000 of the fifth embodiment, the pattern groove is formed in the magnetic substrate 

25 100 and the coil unit 200 is disposed in the pattern groove, so that the overall thickness of the 

wireless power receiver 1000 can be reduced. In addition, the wireless power receiver 1000 can 

be manufactured by simply forming the pattern groove and then inserting the coil unit into the 

pattern groove, so that the manufacturing process can be simplified. 

FIG. 22 is a view for explaining variation of inductance, resistance and Q values of the 

30 coil unit 200 as a function of a usable frequency when the coil unit 200 is disposed on a top 
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surface of the magnetic substrate according to the first embodiment, and FIG. 23 is a view for 

explaining variation of inductance, resistance and Q values of the coil unit 200 as a function of a 

usable frequency when the coil unit 200 is disposed in the pattern groove formed in the magnetic 

substrate according to the fifth embodiment. 

5 The inductance, resistance and Q values of the coil unit 200 can be expressed as 

following equation 1. 

[Equation 1] 

Q=W*L/R 

In equation 1, w is a frequency used when transmitting power, L is inductance of the coil 

10 unit 200 and R is resistance of the coil unit 200. 

As can be understood from equation 1, the Q value becomes high as the inductance of the 

coil unit 200 is increased. If the Q value is increased, the power transmission efficiency can be 

improved. The resistance of the coil unit 200 is a numerical value of power loss occurring in the 

coil unit 200 and the Q value becomes high as the resistance value is decreased. 

15 Referring to FIGS. 22 and 23, when comparing the fifth embodiment, in which the coil 

unit 200 is disposed in the pattern groove 140 of the magnetic substrate 100, with the first 

embodiment, in which the coil unit 200 is disposed on the top surface of the magnetic substrate 

100, when the usable frequency is 150 kHz, the inductance of the coil unit 200 is increased by 

352.42 um from about 9986.92 um to about 10339.34 um and the resistance of the coil unit 200 

20 is reduced by 0.057 Q from 0.910 Q to 0.853 Q. That is, the Q value is increased corresponding 

to the increment of the inductance and the reduction of the resistance. 

25 

Therefore, the wireless power receiver 1000 according to the fifth embodiment can 

increase the Q value by disposing the coil unit 200 in the pattern groove of the magnetic 

substrate 100. 

FIG. 24 is an H-field for illustrating a radiation pattern of a magnetic field when the coil 

unit is disposed on a top surface of the magnetic substrate according to the first embodiment, and 

FIG. 25 is an H-field for illustrating a radiation pattern of a magnetic field when the coil unit is 

disposed in the pattern groove formed in the magnetic substrate according to the fifth 

embodiment. 
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Referring to FIGS. 24 and 25, a greater amount of magnetic fields is radiated from the 

outer peripheral portion of the coil unit 200 when the coil unit 200 is disposed in the pattern 

groove formed in the magnetic substrate 100 as compared with the case in which the coil unit 

200 is disposed on the top surface of the magnetic substrate 100. This is because the magnetic 

5 field directed to the outside is changed in the lateral direction of the coil unit 200 due to the coil 

unit 200 buried in the magnetic substrate 100. 

In addition, a greater amount of magnetic fields is radiated at the inner portion of the coil 

unit 200 when the coil unit 200 is disposed in the pattern groove formed in the magnetic 

substrate 100 as compared with the case in which the coil unit 200 is disposed on the top surface 

10 of the magnetic substrate 100. This is also because the magnetic field directed to the outside is 

changed in the lateral direction of the coil unit 200 due to the coil unit 200 buried in the magnetic 

substrate 100. 

15 

Referring to FIGS. 24 and 25, the wireless power receiver 1000 may further include a 

short-range communication antenna 600. 

The short-range communication antenna 600 can make near field communication with a 

reader. The short-range communication antenna 600 may serve as an antenna that transceives 

information in cooperation with the reader. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. According to one embodiment, when 

20 the coil unit 200 is disposed at the center of the magnetic substrate 100, the short-range 

communication antenna 600 may be arranged along the outer peripheral portion of the magnetic 

substrate 100 to surround the coil unit 200. The short-range communication antenna 600 may 

have a rectangular configuration by winding one conductive line several times, but the 

embodiment is not limited thereto. 

25 Similar to the coil unit 200, the short-range communication antenna 600 may be formed 

as a conductive pattern or a conductive layer. 

Various short-range communication technologies can be applied to the short-range 

communication antenna 600 and the NFC technology is preferable. 

Hereinafter, a wireless power receiver according to another embodiment will be 

30 described with reference to FIGS. 26 to J.'.7-Jf;i. 
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FIG. 26 is an exploded perspective view of the wireless power receiver 1000 according to 

still another embodiment, FIG. 27 is a perspective view of the wireless power receiver 1000 

according to still another embodiment, and FIG. 28 is a sectional view of the wireless power 

receiver 1000 according to still another embodiment. 

5 Meanwhile, FIG. 27 is a perspective view showing the assembled state of the elements of 

the wireless power receiver 1000 shown in FIG. 26, in which some elements are omitted. 

The wireless power receiver 1000 according to still another embodiment may be disposed 

in an electronic device, such as a portable terminal. 

Referring to FIGS. 26 to 28, the wireless power receiver 1000 may include a magnetic 

10 substrate 100, a coil unit 200, a connecting unit 300, a short-range communication antenna 600, 

an adhesive layer 700, a first dual-side adhesive layer 710, a second dual-side adhesive layer 

720, a protective film 800 and a release paper layer 730. 

Referring to FIG. 26, the magnetic substrate 100 can change the direction of the magnetic 

field transferred from the transmission side. 

15 The magnetic substrate 100 changes the direction of the magnetic field transferred to the 

coil unit 200 from the transmission side to reduce the amount of the magnetic field leaked to the 

outside. Thus, the magnetic substrate 100 may have the electromagnetic wave shielding effect. 

In detail, the magnetic substrate 100 changes the direction of the magnetic field 

transferred from the transmission side in the lateral direction such that the magnetic field can be 

20 more concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field transferred to the coil 

unit 200 from the transmission side and leaked to the outside to dissipate the magnetic field as 

heat. If the amount of the magnetic field leaked to the outside is reduced, the bad influence of the 

magnetic field exerted on the human body can be reduced. 

25 Referring to FIG. 28, the magnetic substrate 100 may include a magnet 110 and a support 

120. 

According to one embodiment, the magnet 110 may be one of a spinel type magnet, a 

hexa type magnet, a sendust type magnet and a permalloy type magnet. 

The support 120 may include thermosetting resin or thermoplastic resin and support the 

30 magnetic substrate 100. 
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Referring again to FIG. 26, the magnetic substrate 100 may be prepared in the form of a 

sheet and may have a flexible property. 

A receiving space 130 is formed at a predetermined area of the magnet substrate 100. The 

receiving space 130 has a structure the same as that of the connecting unit 300. The connecting 

5 unit 300 is disposed in the receiving space 130 and connected to the coil unit 200. 

The coil unit 200 can receive the power from the transmission side usmg the 

electromagnetic induction or resonance. Similar to the coil unit 200 illustrated in FIG. 1, the coil 

unit 200 may include a first connection terminal 210, a second connection terminal 220 and a 

coil 230. The coil 230 may be formed as a conductive layer or a conductive pattern. 

10 The connecting unit 300 connects a receiver circuit (not shown) with the coil unit 200 to 

transfer the power received from the coil unit 200 to a load (not shown) through the receiver 

circuit. 

The connecting unit 300 may include a wiring layer and the wiring layer may include the 

wireless power receiving circuit. The wireless power receiving circuit may include a rectifier 

15 circuit for rectifying the power received from the coil unit 200, a smoothing circuit for removing 

noise signals, and a main IC chip for performing the operation to wirelessly receive the power. 

In addition, the receiver circuit can transfer the signal received from the short-range 

communication antenna 600 to a short-range communication signal processing unit (not shown). 

The connecting unit 300 is disposed in the receiving space 130 of the magnetic substrate 

20 100 and connected to the coil unit 200. FIG. 27 shows the connecting unit 300 disposed in the 

receiving space 130 of the magnetic substrate 100. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320, a third connection terminal 340 and a fourth connection terminal 350. 

The first connection terminal 310 of the connecting unit 300 is connected to the first connection 

25 terminal 210 of the coil unit 200, the second connection terminal 320 of the connecting unit 300 

is connected to the second connection terminal 220 of the coil unit 200, the third connection 

terminal 340 of the connecting unit 300 is connected to a first connection terminal 610 of the 

short-range communication antenna 600 and the fourth connection terminal 350 of the 

connecting unit 300 is connected to a second connection terminal 620 of the short-range 

30 communication antenna 600. 
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The connecting unit 300 may have the shape corresponding to the shape of the receiving 

space 130 and may be disposed in the receiving space 130. Since the connecting unit 300 is 

disposed in the receiving space 130 of the magnetic substrate 100, the thickness of the wireless 

power receiver 1000 can be remarkably reduced as much as the thickness of the connecting unit 

5 300. Thus, the thickness of the electronic device, such as a portable terminal, equipped with the

wireless power receiver 1000 can be remarkably reduced. 

According to one embodiment, the connecting unit 300 may include a flexible printed 

circuit board (FPCB), a tape substrate (TS) or a lead frame (LF). If the tape substrate is used as 

the connecting unit 300, the thickness of the connecting unit 300 can be reduced, so that the 

10 overall size of the wireless power receiver 1000 can be reduced. 

If the lead frame is used as the connecting unit 300, the wiring layer included in the 

connecting unit 300 can be protected from the heat, external moisture or impact and the mass 

production can be realized. 

Referring again to FIG. 26, the short-range communication antenna 600 can make near 

15 field communication with a reader. The short-range communication antenna 600 may serve as an 

antenna that transceives information in cooperation with the reader. 

According to one embodiment, the NFC signal processing unit (not shown) can process 

the signal transferred to the short-range communication antenna 600 through the connecting unit 

300. 

20 Various short-range communication technologies can be applied to the short-range 

communication antenna 600 and the NFC technology is preferable. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. Referring to FIG. 27, when the coil 

unit 200 is disposed at the magnetic substrate 100, the short-range communication antenna 600 

25 may be arranged along the outer peripheral portion of the magnetic substrate 100 to surround the 

coil unit 200. The short-range communication antenna 600 may have a rectangular configuration 

by winding one conductive line several times, but the embodiment is not limited thereto. 

Referring again to FIG. 26, the adhesive layer (not shown) may be disposed under the 

protective film 800 to form the protective film 800 on the coil unit 200 and the short-range 

30 communication antenna 600, which will be described later in detail. 
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The first dual-side adhesive layer 710 is interposed between the magnetic substrate 100 

and the coil unit 200/short-range communication antenna 600 to adhere the coil unit 200 to the 

magnetic substrate 100, which will be described later in detail. Similar to the magnetic substrate 

100, a receiving space having the shape identical to the shape of the connecting unit 300 may be 

5 formed in the first dual-side adhesive layer 710. 

Referring again to FIG. 28, the second dual-side adhesive layer 720 adheres the 

protective film 800 to the release paper layer 730, which will be described later in detail. 

The coil unit 200 may be disposed on the magnetic substrate 100 and may have a spiral 

structure, but the embodiment is not limited thereto. 

10 Hereinafter, the method of manufacturing the wireless power receiver 1000 according to 

still another embodiment will be described with reference to FIGS. 29 to :3-'736. 

When the manufacturing process starts, as shown in FIG. 29, the conductor 201, the 

adhesive layer 700 and the protective film 800 are prepared. 

According to one embodiment, the conductor 201 may be formed by using an alloy 

15 including copper. The copper is in the form of roll annealed copper or electrodeposited copper. 

The conductor 201 may have various thicknesses depending on the specification of a product. 

According to one embodiment, the conductor 201 may have the thickness of IO0µm, but the 

embodiment is not limited thereto. 

The adhesive layer 700 is used to reinforce the adhesive strength between the conductor 

20 201 and the protective film 800. The adhesive layer 700 may include thermosetting resin, but the 

embodiment is not limited thereto. The adhesive layer may have the thickness of 17µm, but the 

embodiment is not limited thereto. 

The protective film 800 protects the conductor 201 when a predetermined conductive 

pattern is formed in the conductor 201. In detail, the protective film 800 supports the conductor 

25 201 in the etching process, which will be described later, to protect the conductor 201 such that 

the predetermined conductive pattern can be formed in the conductor 201. 

According to one embodiment, the protective film 800 may include polyimide film (PI 

film), but the embodiment is not limited thereto. 

Then, as shown in FIG. 30, the conductor 201 is formed on the protective film 800 by the 

30 adhesive layer 700. The laminating process can be used to form the conductor 201 on the 
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protective film 800. The laminating process refers to the process to bond heterogeneous materials 

with each other by applying predetermined heat and pressure. 

Then, as shown in FIG. 31, a photoresist film 900 is attached onto the top surface of the 

conductor 201. The photoresist film 900 is used for etching the conductor 201 to form a 

5 predetermined conductive pattern in the conductor 201. A UV exposure type film or an LDI 

exposure type film may be used as the photoresist film 900. According to another embodiment, a 

photoresist coating solution can be coated on the top surface of the conductor 201 without using 

the photoresist film 900. 

After that, as shown in FIG. 32, the photoresist film 900 is subject to the exposure and 

10 development processes to form a mask pattern 910. 

The mask pattern 910 may be formed on the top surface of the conductor 201 

corresponding to the position of the conductive pattern. 

The exposure process refers to the process for selectively irradiating light onto the 

photoresist film 900 corresponding to the conductive pattern. In detail, in the exposure process, 

15 the light is irradiated onto regions of the conductor 201 where the conductive pattern is not 

formed. The development process refers to the process for removing the regions to which the 

light is irradiated through the exposure process. 

Due to the exposure and development processes, the mask pattern 910 may be formed in 

the regions corresponding to the coil unit 200 and the short-range communication antenna 600. 

20 The conductor 201 exposed through the mask pattern 910 may be etched. 

Then, as shown in FIG. 33, a predetermined portion of the conductor 201 where the mask 

pattern 910 is not formed may be removed through the etching process. The etching process 

refers to the process of removing the predetermined portion of the conductor 201 where the mask 

pattern 910 is not formed by using a chemical reacting with the predetermined portion of the 

25 conductor 201. According to one embodiment, the conductor 201 may be patterned through the 

wet etching or dry etching. 

After that, as shown in FIG. 34, the mask pattern 910 is removed so that the first and 

second connection terminals 210 and 220 of the coil unit 200, the first and second connection 

terminals 610 and 620 of the short-range communication antenna 600, the coil 230 having a 
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predetermined conductive pattern and the short-range communication antenna 600 having a 

predetermined conductive pattern may be formed. 

Then, as shown in FIG. 35, the soldering process is performed to connect the coil unit 

200 and the short-range communication antenna 600 to the connecting unit 300. According to 

5 one embodiment, the soldering process includes the reflow process, but the embodiment is not 

limited thereto. The reflow process refers to the process for bonding the coil unit 230 and the 

short-range communication antenna 600 with the connecting unit 300 by melting solder cream 

using high-temperature heat to ensure the stable electrical connection between the connecting 

unit 300 and the coil unit 230/NFC antenna 600. 

10 The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 by a solder 30, the second connection terminal 320 

of the connecting unit 300 may be connected to the second connection terminal 220 of the coil 

unit 200 by the solder 30, the third connection terminal 340 of the connecting unit 300 may be 

connected to the first connection terminal 610 of the short-range communication antenna 600 by 

15 the solder 30 and the fourth connection terminal 350 of the connecting unit 300 may be 

connected to the second connection terminal 620 of the short-range communication antenna 600. 

Then, as shown in FIG. 36, the magnetic substrate 100 is laminated on a predetermined 

portion of the conductive pattern where the connecting unit 300 is not present. In detail, the 

magnetic substrate 100 may be laminated on the top surfaces of the coil 230 and the short-range 

20 communication antenna 600. 

Prior to the above, the receiving space corresponding to the connecting unit 300 can be 

formed at the magnetic substrate 100. The receiving space of the magnetic substrate 100 may 

have the shape identical to the shape of the connecting unit 300. 

As described above with reference to FIG. 26, since the connecting unit 300 is disposed 

25 in the receiving space 130 of the magnetic substrate 100, the thickness of the wireless power 

receiver 1000 can be remarkably reduced as much as the thickness of the connecting unit 300. 

Thus, the thickness of the electronic device, such as a portable terminal, equipped with the 

wireless power receiver 1000 can be remarkably reduced. 

The coil 230/short-range communication antenna 600 and the magnetic substrate 100 

30 may be adhered with each other by the first dual-side adhesive layer 710. According to one 
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embodiment, the magnetic substrate 100 may have the thickness in the range of IO0µm to 

800µm, but the embodiment is not limited thereto. According to one embodiment, the first dual

side adhesive layer 710 may have the thickness in the range of IOµm to 50µm, but the 

embodiment is not limited thereto. 

5 After that, as shmvn in Fl G. 3 7, the release paper layer 730 is attached to one side of the 

10 

protective film 800 by interposing the second dual-size adhesive layer 720 therebetween. The 

release paper layer 730 is a paper layer for protecting the second dual-size adhesive layer 720

and may be removed when the wireless power receiver is disposed in a case of an electronic 

device, such as a portable terminal. 

Although embodiments have been described with reference to a number of illustrative 

embodiments thereof, it should be understood that numerous other modifications and 

embodiments can be devised by those skilled in the art that will fall within the spirit and scope of 

the principles of this disclosure. More particularly, various variations and modifications are 

possible in the component parts and/or arrangements of the subject combination arrangement 

15 within the scope of the disclosure, the drawings and the appended claims. In addition to 

variations and modifications in the component parts and/or arrangements, alternative uses will 

also be apparent to those skilled in the art. 
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What is claimed is: 

29 

CLAIMS 

1. A wireless power receiver comprising:

a magnetic substrate; and 

SUN.LGI.420 

a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 

2. The wireless power receiver of claim 1, wherein the coil is formed as a conductive

pattern on the magnetic substrate. 

3. The wireless power receiver of claim 1, wherein the magnetic substrate has a

receivmg space of a predetermined shape formed therein corresponding to a shape of a 

connecting unit connected to a wireless power receiving circuit. 

4. The wireless power receiver of claim 3, further compnsmg the connecting unit

disposed in the receiving space and connected to the coil. 

5. The wireless power receiver of claim 4, wherein the connecting unit comprises one of

a flexible printed circuit board, a lead frame and a tape substrate. 

6. The wireless power receiver of claim 1, further compnsmg a short-range

communication antenna formed on the magnetic substrate to surround the coil. 

7. The wireless power receiver of claim 6, wherein the short-range communication

antenna comprises a near field communication (NFC) antenna. 

8. The wireless power receiver of claim 6, wherein the magnetic substrate has a

receivmg space of a predetermined shape formed therein corresponding to a shape of a 

connecting unit connected to a wireless power receiving circuit. 
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9. The wireless power receiver of claim 8, further compnsmg the connecting unit

disposed in the receiving space and connected to the coil and a near field communication signal 

process unit. 

10. A wireless power receiver comprising:

a magnetic substrate; and 

a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer at the magnetic substrate, 

wherein a part of the coil is disposed inside the magnetic substrate. 

11. The wireless power receiver of claim 10, wherein the coil is formed as a conductive

pattern at the magnetic substrate. 

12. The wireless power receiver of claim 10, wherein the magnetic substrate comprises a

pattern groove for receiving a part of the coil and the part of the coil is disposed in the pattern 

groove. 

13. The wireless power receiver of claim 10, wherein the coil has a thickness smaller

than a thickness of the magnetic substrate and an upper portion of the coil is exposed out of the 

magnetic substrate. 

14. A method of manufacturing a wireless power receiver for wirelessly receiving

power, the method comprising: 

forming a conductor on a protective film; 

forming a conductive pattern by etching the conductor; 

connecting a connecting unit to be connected to an external circuit to a connection 

terminal of the conductive pattern; 

obtaining a magnetic substrate having a receivmg space of a predetermined shape 

corresponding to the connecting unit; and 
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disposing the magnetic substrate on the conductive pattern while positioning the 

connecting unit in the receiving space. 

15. The method of claim 14, wherein the forming of the conductive pattern comprises

etching the conductor to form the conductive pattern corresponding to a coil for wirelessly 

receiving the power and a near field communication antenna for making communication with an 

outside. 

16. The method of claim 15, which comprises positioning connection terminals of the

coil and the near field communication antenna in the receiving space. 

17. The method of claim 14, wherein the disposing of the magnetic substrate comprises

forming the magnetic substrate on the conductive pattern using a dual-side adhesive layer. 

18. The method of claim 14, further comprising forming a release paper layer on the

protective film using a dual-side adhesive layer. 

19. A terminal equipped therein with a wireless power receiver of claim 1.

20. A terminal equipped therein with a wireless power receiver of claim 10.
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A wireless power receiver according to one embodiment includes a magnetic substrate 

and a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 
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CLEAN VERSION OF SUBSTITUTE SPECIFICATION 

1 

DESCRIPTION 

SUN.LGI.420 

WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit under 35 U.S.C §119 of Korean Patent Application 

Nos. 10-2012-0029987, filed March 23, 2012, and 10-2012-0079004, filed July 19, 2012, which 

are hereby incorporated by reference in their entirety. 

BACKGROUND 

The embodiment relates to a wireless power receiver and a method of manufacturing the 

same. In more particular, the embodiment relates to a wireless power receiver used for wireless 

power transmission or an antenna to reduce a thickness of the wireless power receiver and to 

simplify the manufacturing process thereof and a method of manufacturing the same. 

15 A wireless power transmission or a wireless energy transfer refers to a technology of 

wirelessly transferring electric energy to desired devices. In the 1800's, an electric motor or a 

transformer employing the principle of electromagnetic induction has been extensively used and 

then a method of transmitting electrical energy by irradiating electromagnetic waves, such as 

radio waves or lasers, has been suggested. Actually, electrical toothbrushes or electrical razors, 

20 which are frequently used in daily life, are charged based on the principle of electromagnetic 

induction. The electromagnetic induction refers to the generation of an electric current through 

induction of a voltage when a magnetic field is changed around a conductor. The 

electromagnetic induction scheme has been successfully commercialized for electronic 

appliances having small sizes, but represents a problem in that the transmission distance of 

25 power is too short. 

Besides the electromagnetic induction scheme, the long-distance transmission using the 

resonance and the short-wavelength radio frequency has been suggested as the wireless energy 

transfer scheme. 

However, m general, a wireless power receiver disposed m a terminal has a thick 

30 thickness and the manufacturing process thereof is complicated. 
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BRIEF SUMMARY 

An embodiment provides a method capable of remarkably reducing a thickness of a 

wireless power receiver by directly disposing a coil unit on a top surface of a magnetic substrate. 

An embodiment provides a method capable of ensuring high power transmission 

5 efficiency and enabling communication with external devices by directly disposing a coil unit 

and a near field communication antenna on a top surface of a magnetic substrate. 

An embodiment provides a method capable of simplifying the manufacturing process for 

a wireless power receiver by directly disposing a coil unit on a magnetic substrate. 

An embodiment provides a method capable of remarkably reducing a thickness of a 

10 wireless power receiver by disposing a coil unit inside a magnetic substrate. 

An embodiment provides a method capable of ensuring high power transmission 

efficiency and enabling communication with external devices by disposing a coil unit inside a 

magnetic substrate and a near field communication antenna on a magnetic substrate. 

An embodiment provides a method capable of simplifying the manufacturing process for 

15 a wireless power receiver by disposing a coil unit inside a magnetic substrate. 

A wireless power receiver according to one embodiment includes a magnetic substrate 

and a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 

A wireless power receiver according to one embodiment includes a magnetic substrate 

20 and a coil a coil configured to wirelessly receive power, wherein the coil is formed as a 

conductive layer at the magnetic substrate, wherein a part of the coil is disposed inside the 

magnetic substrate. 

A method of manufacturing a wireless power receiver for wirelessly receiving power 

according to one embodiment includes forming a conductor on a protective film, forming a 

25 conductive pattern by etching the conductor, connecting a connecting unit to be connected to an 

external circuit to a connection terminal of the conductive pattern, obtaining a magnetic substrate 

having a receiving space of a predetermined shape corresponding to the connecting unit and 

disposing the magnetic substrate on the conductive pattern while positioning the connecting unit 

in the receiving space. 
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According to one embodiment, the thickness of the wireless power receiver can be 

remarkably reduced by directly disposing the coil unit on a top surface of the magnetic substrate. 

According to one embodiment, the high power transmission efficiency can be ensured and 

communication with external devices can be enabled by directly disposing the coil unit and the 

5 near field communication antenna on the top surface of the magnetic substrate. 

According to one embodiment, the manufacturing process for the wireless power receiver 

can be simplified by directly disposing the coil unit on the magnetic substrate only through 

laminating and etching processes. 

According to one embodiment, the thickness of the wireless power receiver can be 

10 remarkably reduced by forming the conductive pattern inside the magnetic substrate. 

According to one embodiment, the high power transmission efficiency can be ensured by 

forming the conductive pattern inside the magnetic substrate and the communication with 

external devices can be enabled by using the near field communication antenna. 

According to one embodiment, the connecting unit is disposed in the receiving space of 

15 the magnetic substrate so that the thickness of the wireless power receiver can be remarkably 

reduced as much as the thickness of the connecting unit. 

According to one embodiment, a tape substrate is used as the connecting unit so that the 

overall size of the wireless power receiver can be reduced. 

According to one embodiment, a lead frame is used as the connecting unit, so the wiring 

20 layer included in the connecting unit can be protected from the heat, external moisture or impact 

and the mass production can be realized. 

According to one embodiment, the magnetic field directed to the outside can be changed 

into the coil unit due to the conductive pattern formed in the magnetic substrate, so the power 

transmission efficiency can be improved, at the same time, the amount of the magnetic field 

25 leaked to the outside can be reduced so that the bad influence of the magnetic field exerted to the 

human body can be diminished. 

According to one embodiment, the wireless power receiver can be manufactured only 

through the processes of forming the pattern groove and inserting the coil unit, so that the 

manufacturing process can be simplified. 
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Other various effects of the embodiments will be disclosed directly or indirectly in the 

detailed description of the embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view illustrating a wireless power receiver 1000 according to the 

first embodiment; 

FIG. 2 is a plan view illustrating a wireless power receiver 1000 according to the first 

embodiment; 

FIG. 3 is a sectional view taken along line A-A' of a connecting unit 300 of a wireless 

10 power receiver 1000 shown in FIG. 2; 

FIGS. 4 to 8 are views for explaining a method of manufacturing a wireless power 

receiver 1000 according to one embodiment; 

FIG. 9 is a sectional view taken along line A-A' of a connecting unit 300 of a wireless 

power receiver 1000 shown in FIG. 2 according to the second embodiment; 

15 FIG. 10 is a plan view illustrating a wireless power receiver 1000 according to the third 

embodiment; 

FIG. 11 is a perspective view illustrating a wireless power receiver 1000 according to the 

fourth embodiment; 

FIG. 12 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

20 embodiment; 

25 

FIG. 13 is a sectional view taken along line B-B' of a connecting unit 300 of a wireless 

power receiver 1000 shown in FIG. 12 according to the fourth embodiment; 

FIG. 14 is a perspective view illustrating a wireless power receiver 1000 according to the 

fifth embodiment; 

FIG. 15 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

embodiment; 

FIG. 16 is a sectional view taken along line C-C' of a wireless power receiver 1000

according to the fifth embodiment; 

FIGS. 17 to 21 are views for explaining a method of manufacturing a wireless power 

30 receiver 1000 according to the fifth embodiment; 
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FIG. 22 is a view for explaining variation of inductance, resistance and Q values of a coil 

unit 200 as a function of a usable frequency when the coil unit 200 is disposed on a top surface 

of a magnetic substrate according to the first embodiment; 

FIG. 23 is a view for explaining variation of inductance, resistance and Q values of a coil 

5 unit 200 as a function of a usable frequency when the coil unit 200 is disposed in a pattern 

groove formed in a magnetic substrate according to the fifth embodiment; 

FIG. 24 is an H-field for illustrating a radiation pattern of a magnetic field when a coil 

unit is disposed on a top surface of a magnetic substrate according to the first embodiment; 

FIG. 25 is an H-field for illustrating a radiation pattern of a magnetic field when a coil 

10 unit is disposed in a pattern groove formed in a magnetic substrate according to the fifth 

embodiment; 

FIG. 26 is an exploded perspective view of a wireless power receiver 1000 according to 

still another embodiment; 

FIG. 27 is a perspective view of a wireless power receiver 1000 according to still another 

15 embodiment; 

20 

FIG. 28 is a sectional view of a wireless power receiver 1000 according to still another 

embodiment; and 

FIGS. 29 to 36 are views for explaining a method of manufacturing a wireless power 

receiver according to still another embodiment. 

DETAILED DESCRIPTION 

Hereinafter, exemplary embodiments will be described m detail with reference to 

accompanying drawings so that those skilled in the art can easily work with the embodiments. 

Hereinafter, "conductive pattern" refers to the shape of a conductive layer and may be 

25 used to refer to a structure formed by a patterning process. "conductive layer" may be used 

interchangeably with "conductive pattern" and refers to a structure formed by methods including 

patterning, etching, deposing, selective plating, and the like. 

FIG. 1 is a perspective view illustrating a wireless power receiver 1000 according to the 

first embodiment, FIG. 2 is a plan view illustrating the wireless power receiver 1000 according 
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to the first embodiment and FIG. 3 is a sectional view taken along line A-A' of a connecting unit 

300 of the wireless power receiver 1000 shown in FIG. 2. 

Referring to FIGS. 1 to 3, the wireless power receiver 1000 may include a magnetic 

substrate 100, a coil unit 200 and a connecting unit 300. 

5 The wireless power receiver 1000 may wirelessly receive power from a transmission 

side. According to one embodiment, the wireless power receiver 1000 may wirelessly receive 

the power using electromagnetic induction. According to one embodiment, the wireless power 

receiver 1000 may wirelessly receive the power using resonance. 

The electromagnetic induction and resonance may be used when transmitting the power 

10 using the magnetic field. 

The magnetic substrate 100 may change the direction of the magnetic field received from 

the transmission side. 

The magnetic substrate 100 can reduce the amount of the magnetic field to be leaked to 

the outside by changing the direction of the magnetic field received from the transmission side. 

15 In detail, the magnetic substrate 100 changes the direction of the magnetic field 

transferred from the transmission side in the lateral direction such that the magnetic field can be 

more concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field received from the 

transmission side and leaked to the outside to dissipate the magnetic field as heat. If the amount 

20 of the magnetic field leaked to the outside is reduced, the bad influence of the magnetic field 

exerted on the human body can be reduced. 

Referring to FIG. 3, the magnetic substrate 100 may include a magnet 110 and a support 

120. 

The magnet 110 may include a particle or a ceramic. 

25 The support 120 may include thermosetting resin or thermoplastic resin. 

The magnetic substrate 100 may be prepared in the form of a sheet and may have a 

flexible property. 

Referring again to FIG. 1, the coil unit 200 may include a first connection terminal 210, a 

second connection terminal 220 and a coil 230. The coil 230 may be formed as a conductive 

30 layer or a conductive pattern. 
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The first connection terminal 210 is located at one end of the coil 230 and the second 

connection terminal 220 is provided at the other end of the coil 230. 

The first and second connection terminals 210 and 220 are necessary for connection with 

the connecting unit 300. 

The coil 230 may be formed as a conductive pattern which is obtained by winding a 

conductive line several times. According to one embodiment, when viewed from the top, the coil 

pattern may have a spiral shape. However, the embodiment is not limited thereto, and various 

patterns may be formed. 

The coil unit 200 can be directly disposed on the top surface of the magnetic substrate 

10 100. According to one embodiment, an adhesive layer (not shown) may be disposed between the

15 

20 

coil unit 200 and the magnetic substrate 100. 

The coil unit 200 may include a conductor. The conductor may include a metal or an 

alloy. According to one embodiment, the metal may include silver or copper, but the 

embodiment is not limited thereto. 

The coil unit 200 may transfer the power, which is wirelessly received from the 

transmission side, to the connecting unit 300. The coil unit 200 can receive the power from the 

transmission side using the electromagnetic induction or resonance. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320 and a printed circuit board 330. 

The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 and the second connection terminal 320 of the 

connecting unit 300 may be connected to the second connection terminal 220 of the coil unit 

200. 

The printed circuit board 330 may include a wiring layer and a receiver circuit, which 

25 will be described later, may be disposed on the wiring layer. 

The connecting unit 300 connects the wireless power receiving circuit (not shown) with 

the coil unit 200 to transfer the power received from the coil unit 200 to a load (not shown) 

through the wireless power receiving circuit. The wireless power receiving circuit may include a 

rectifier circuit for converting AC power into DC power and a smoothing circuit for transferring 

30 the DC power to the load after removing ripple components from the DC power. 
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FIGS. 2 and 3 are views for explaining the structure of the wireless power receiver 1000 

according to the first embodiment in detail when the coil unit 200 is connected with the 

connecting unit 300. 

FIG. 2 is a plan view illustrating the wireless power receiver 1000 according to the first 

5 embodiment. 

FIG. 2 shows the coil unit 200 connected with the connecting unit 300. 

According to one embodiment, the connection between the coil unit 200 and the 

connecting unit 300 may be achieved by a solder. In detail, the first connection terminal 210 of 

the coil unit 200 may be connected to the first connection terminal 310 of the connecting unit 

10 300 through a first solder 10 and the second connection terminal 220 of the coil unit 200 may be 

connected to the second connection terminal 320 of the connecting unit 300 through a second 

solder 20. In more detail, the first connection terminal 210 of the coil unit 200 may be connected 

to the first connection terminal 310 of the connecting unit 300 through a via hole of the first 

solder 10 and the second connection terminal 220 of the coil unit 200 may be connected to the 

15 second connection terminal 320 of the connecting unit 300 through a via hole of the second 

solder 20. 

The wireless power receiver 1000 shown in FIG. 2 may be equipped in an electronic 

appliance, such as a terminal. 

The terminal may include a typical mobile phone, such as a cellular phone, a PCS 

20 (personal communication service) phone, a GSM phone, a CDMA-2000 phone, or a WCDMA 

phone, a PMP (portable multimedia player), a PDA (personal digital assistant), a smart phone, or 

an MBS (mobile broadcast system) phone, but the embodiment is not limited thereto. Various 

devices can be used as the terminal if they can wirelessly receive the power. 

A section taken along line A-A' of the connecting unit 300 shown in FIG. 2 will be 

25 explained with reference to FIG. 3. 

FIG. 3 is a sectional view taken along line A-A' of the connecting unit 300 of the 

wireless power receiver 1000 shown in FIG. 2. 

Referring to FIG. 3, the first connection terminal 210, the second connection terminal 220 

and the coil 230 constituting the coil unit 200 are disposed on the top surface of the magnetic 

30 substrate 100. 
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In the wireless power receiver 1000 according to the first embodiment, the coil unit 200 

is directly disposed on the top surface of the magnetic substrate 100, so the overall thickness can 

be remarkably reduced when comparing with the case in which the coil pattern is formed on an 

FPCB. 

Preferably, the magnetic substrate 100 has a thickness of 0.43 mm and the coil unit 200 

has a thickness of 0.1 mm, so the overall thickness is 0.53 mm. However, this numerical value is 

illustrative purpose only. 

That is, the thickness of the wireless power receiver 1000 can be reduced by preparing 

the coil unit 200 in the form of a conductor, a conductive pattern or a thin film. Since the current 

10 trend has tended toward the slimness, if the wireless power receiver 1000 is applied to the 

electronic device, such as the portable terminal, the overall thickness of the portable terminal can 

be reduced and the power can be effectively received from the transmission side. 

The connecting unit 300 is directly disposed on the coil unit 200. Since the connecting 

unit 300 is directly disposed on the coil unit 200, the coil unit 200 can be readily connected with 

15 the connecting unit 300. 

20 

The first connection terminal 210 of the coil unit 200 is connected to the first connection 

terminal 310 of the connecting unit 300 through the solder 10. 

The second connection terminal 220 of the coil unit 200 is connected to the second 

connection terminal 320 of the connecting unit 300 through the solder 20. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T. In addition, the coil 230 can be designed to have a predetermined winding interval. 

FIGS. 4 to 8 are views for explaining a method of manufacturing the wireless power 

receiver 1000 according to one embodiment. 

The structure of the wireless power receiver 1000 may be essentially identical to the 

25 structure of the wireless power receiver 1000 described with reference to FIGS. 1 to 3. 

First, referring to FIG. 4, the magnetic substrate 100 is prepared. 

Then, referring to FIG. 5, a conductor 201 is directly laminated on the top surface of the 

magnetic substrate 100. According to one embodiment, the conductor 201 may be laminated 

after the adhesive layer has been laminated on the top surface of the magnetic substrate 100. 
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According to one embodiment, a laminating process can be used to form the conductor 

201 on the top surface of the magnetic substrate 100. According to the laminating process, the 

conductor 201 is heated at the predetermined temperature and then predetermined pressure is 

applied to the conductor 201. The laminating process refers to a process of forming 

5 heterogeneous materials, such as a metal foil and a paper, by using heat and pressure. 

10 

Then, referring to FIG. 6, a mask 500 is laminated on the top surface of the conductor 

201. The mask 500 may be selectively formed on the top surface of the conductor 201

corresponding to positions of the first connection terminal 210, the second connection terminal 

220 and the coil 230 of the coil unit 200. 

After that, referring to FIG. 7, the structure shown in FIG. 6 is immersed in an etchant so 

that portions of the conductor 201 where the mask 500 is not positioned may be etched. Thus, the 

conductor 201 may have a predetermined conductive pattern. 

Then, the coil unit 200 of the wireless power receiver 1000 is formed by removing the 

mask 500. 

15 Thereafter, referring to FIG. 8, the soldering work is performed to connect the coil unit 

200 with the connecting unit 300. 

That is, the first connection terminal 210 of the coil unit 200 may be connected to the first 

connection terminal 310 of the connecting unit 300 through the first solder 10 and the second 

connection terminal 220 of the coil unit 200 may be connected to the second connection terminal 

20 320 of the connecting unit 300 through the second solder 20. 

As described above, since the coil unit 200 is directly disposed on the top surface of the 

magnetic substrate 100, the overall thickness of the wireless power receiver 1000 can be 

remarkably reduced. In addition, since the wireless power receiver 1000 can be manufactured 

only through the laminating and etching processes, the manufacturing process may be simplified. 

25 FIG. 9 is a sectional view taken along line A-A' of the connecting unit 300 of the wireless power 

receiver 1000 shown in FIG. 2 according to the second embodiment. 

Referring to FIG. 9, the wireless power receiver 1000 may include a magnetic substrate 

100, a coil unit 200, a connecting unit 300 and an adhesive layer 700. 

The magnetic substrate 100, the coil unit 200, and the connecting unit 300 are identical to 

30 those described with reference to FIG. 1. 
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The adhesive layer 700 is interposed between the magnetic substrate 100 and the coil unit 

200 to bond the magnetic substrate 100 to the coil unit 200. 

FIG. 10 is a plan view illustrating a wireless power receiver 1000 according to the third 

embodiment. 

5 Referring to FIG. 10, the wireless power receiver 1000 may include a magnetic substrate 

100, a coil unit 200, a connecting unit 300 and a short-range communication antenna 600. 

The magnetic substrate 100, the coil unit 200 and the connecting unit 300 are identical to 

those described with reference to FIGS. 1 to 3. 

The short-range communication antenna 600 includes a first connection terminal 610, a 

10 second connection terminal 620 and an outer peripheral coil 630. 

The first connection terminal 610 and the second connection terminal 620 of the short

range communication antenna 600 are connected to the connecting unit 300. 

The short-range communication antenna 600 can make near field communication with a 

reader. The short-range communication antenna 600 may serve as an antenna that transceives 

15 information in cooperation with the reader. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. According to one embodiment, when 

the coil unit 200 is disposed at the center of the magnetic substrate 100, the short-range 

communication antenna 600 may be arranged along the outer peripheral portion of the magnetic 

20 substrate 100 to surround the coil unit 200. The short-range communication antenna 600 may 

have a rectangular configuration by winding one conductive line several times, but the 

embodiment is not limited thereto. 

Similar to the coil unit 200, the short-range communication antenna 600 may be formed 

as a conductive pattern or a conductive layer. 

25 Various short-range communication technologies can be applied to the short-range 

communication antenna 600, and the NFC technology is preferable. The NFC technology has the 

band of 12.56 MHz and is used for wireless communication in a short distance. 

The short-range communication antenna 600 can be directly disposed on the top surface 

of the magnetic substrate 100. 
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The method of forming the short-range communication antenna 600 on the magnetic 

substrate 100 may be identical to the method described with reference to FIG. 4. 

Hereinafter, a wireless power receiver 1000 according to the fourth embodiment will be 

described with reference to FIGS. 11 to 13. 

5 FIG. 11 is a perspective view illustrating the wireless power receiver 1000 according to 

the fourth embodiment. 

Referring to FIG. 11, the wireless power receiver 1000 includes a magnetic substrate 100, 

a coil unit 200 and a connecting unit 300. 

The magnetic substrate 100 and the coil unit 200 are identical to those described with 

10 reference to FIG. 1. However, the magnetic substrate 100 is slightly different from the magnetic 

substrate 100 described with reference to FIG. 1, so the following description will be made while 

focusing the difference of the magnetic substrate 100. 

Referring to FIG. 11, the magnet substrate 100 is formed with a receiving space 130 

having a structure the same as that of the connecting unit 300. That is, referring to FIG. 1, the 

15 coil unit 200 is disposed on the top surface of the magnetic substrate 100 and the connecting unit 

300 is disposed on the coil unit 200. However, referring to FIG. 11, the receiving space 130 

having the structure the same as that of the connecting unit 300 is formed in the magnetic 

substrate 100, so that the connecting unit 300 may be disposed under the coil unit 200. 

FIG. 12 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

20 embodiment. 

FIG. 12 shows the state in which the coil unit 200 and the connecting unit 300 are 

interconnected with each other. 

The connecting unit 300 has a thickness equal to or smaller than a thickness of the 

magnetic substrate 100. The connecting unit 300 may be implemented as a flexible printed 

25 circuit board (FPCB). 

The connecting unit 300 may be disposed in the receiving space 130 of the magnetic 

substrate 100. 

If the thickness of the connecting unit 300 is equal to or smaller than the thickness of the 

magnetic substrate 100, different from the embodiment shown in FIG. 3, the overall thickness of 

30 the wireless power receiver 1000 can be reduced as much as the thickness of the connecting unit 
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300. In addition, since the usage of the magnet 110 and the support 120 can be reduced due to

the receiving space 130, it is advantageous in terms of cost effectiveness. 

FIG. 13 is a sectional view taken along line B-B' of the connecting unit 300 of the 

wireless power receiver 1000 shown in FIG. 12 according to the fourth embodiment. 

The following description will be made on the assumption that the connecting unit 300 

has a thickness smaller than that of the magnetic substrate 100. 

Referring to FIG. 13, the first connection terminal 210, the second connection terminal 

220 and the coil 230 constituting the coil unit 200 are disposed on the top surface of the 

connecting unit 300. 

10 The connecting unit 300 is disposed under the coil unit 200. 

15 

The first connection terminal 210 of the coil unit 200 is connected to the first connection 

terminal 310 of the connecting unit 300 by the solder 10. 

The second connection terminal 220 of the coil unit 200 is connected to the second 

connection terminal 320 of the connecting unit 300 by the solder 20. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T. In addition, the coil 230 can be designed to have a predetermined winding interval. 

Referring to FIG. 12, different from the embodiment shown in FIG. 3, the thickness of 

the connecting unit 300 is smaller than the thickness of the magnetic substrate 100, so the overall 

thickness of the wireless power receiver 1000 can be reduced as much as the thickness of the 

20 connecting unit 300. In addition, since the usage of the magnet 110 and the support 120 can be 

reduced due to the receiving space 130, it is advantageous in terms of cost effectiveness. 

Hereinafter, a wireless power receiver 1000 according to the fifth embodiment will be 

described in detail with reference to FIGS. 14 to 20. 

FIG. 14 is a perspective view illustrating the wireless power receiver 1000 according to 

25 the fifth embodiment, FIG. 15 is a plan view illustrating the wireless power receiver 1000 

according to the fourth embodiment, FIG. 16 is a sectional view taken along line C-C' of the 

wireless power receiver 1000 according to the fifth embodiment, and FIGS. 17 to 21 are views 

for explaining a method of manufacturing the wireless power receiver 1000 according to the fifth 

embodiment. 
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First, referring to FIG. 14, the wireless power receiver 1000 according to the fifth 

embodiment may include a magnetic substrate 100, a coil unit 200 and a connecting unit 300. 

According to one embodiment, the wireless power receiver 1000 can wirelessly receive 

power from the transmission side using electromagnetic induction. In this case, the coil 230 of 

5 the coil unit 200 can wirelessly receive power through the electromagnetic induction with a coil 

of the transmission side. 

According to one embodiment, the wireless power receiver 1000 can wirelessly receive 

power from the transmission side using resonance. 

The magnetic substrate 100 may change the direction of the magnetic field received from 

10 the transmission side. 

The magnetic substrate 100 can reduce the amount of the magnetic field leaked to the 

outside by changing the direction of the magnetic field received from the transmission side. 

The magnetic substrate 100 can change the direction of the magnetic field received from 

the transmission side in the lateral direction such that the magnetic field can be more 

15 concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field received from the 

transmission side and leaked to the outside to dissipate the magnetic field as heat. If the amount 

of the magnetic field leaked to the outside is reduced, the bad influence of the magnetic field 

exerted on the human body can be reduced. 

20 Referring to FIG. 16, the magnetic substrate 100 may include a magnet 110 and a support 

25 

120. 

The magnet 110 may include a particle or a ceramic. According to one embodiment, the 

magnet 110 may be one of a spinel type magnet, a hexa type magnet, a sendust type magnet and 

a permalloy type magnet. 

The support 120 may include thermosetting resin or thermoplastic resin and support the 

magnetic substrate 100. 

The magnetic substrate 100 may be prepared in the form of a sheet and may have a 

flexible property. 
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Referring again to FIG. 14, the coil unit 200 may include a first connection terminal 210, 

a second connection terminal 220 and a coil 230. The coil 230 may formed as a conductive layer 

or a conductive pattern. 

The coil unit 200 may be disposed inside the magnetic substrate 100. In detail, the coil 

5 unit 200 may be buried inside the magnetic substrate 100. In more detail, the magnetic substrate 

100 may include a pattern groove and the coil unit 200 may be disposed in the pattern groove. 

The pattern groove may be formed as a conductive pattern or a conductive layer similar to the 

coil unit 200. 

The coil unit 200 has a thickness smaller than that of the magnetic substrate 100 and an 

10 upper portion of the coil unit 200 may be exposed out of the magnetic substrate 100. 

A process for manufacturing the wireless power receiver 1000 by disposing the coil unit 

200 and the connecting unit 300 in the magnetic substrate 100 will be described later with 

reference to FIGS. 17 to 21. 

The first connection terminal 210 of the coil unit 200 is located at one end of the coil 230 

15 and the second connection terminal 220 of the coil unit 200 is located at the other end of the coil 

230. 

The first and second connection terminals 210 and 220 of the coil unit 200 are necessary 

for connection with the connecting unit 300. 

The coil 230 may be formed as a coil pattern which is obtained by winding a conductive 

20 line several times. According to one embodiment, when viewed from the top, the coil pattern 

may have a spiral shape. However, the embodiment is not limited thereto, and various patterns 

may be formed. 

The coil unit 200 may transfer the power wirelessly received from the transmission side 

to the connecting unit 300. The coil unit 200 may transfer the power wirelessly received from the 

25 transmission side using the electromagnetic induction or resonance to the connecting unit 300. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320 and a printed circuit board 330. 

The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 and the second connection terminal 320 of the 
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connecting unit 300 may be connected to the second connection terminal 220 of the coil unit 

200. 

The printed circuit board 330 may include a wiring layer and the wiring layer may 

include a wireless power receiving circuit, which will be described later. 

5 The connecting unit 300 connects the wireless power receiving circuit (not shown) with 

10 

15 

the coil unit 200 to transfer the power received from the coil unit 200 to a load (not shown) 

through the wireless power receiver circuit. The wireless power receiver circuit may include a 

rectifier circuit (not shown) for converting AC power into DC power and a smoothing circuit for 

transferring the DC power to the load after removing ripple components from the DC power. 

FIGS. 15 and 16 show the detailed structure of the wireless power receiver 1000 

according to the fifth embodiment when the coil unit 200 is connected to the connecting unit 

300. 

FIG. 15 shows the coil unit 200 and the connecting unit 300 interconnected with each 

other. 

The coil unit 200 can be connected to the connecting unit 300 by a solder. 

Referring to FIG. 16, the first connection terminal 210 of the coil unit 200 may be 

connected to the first connection terminal 310 of the connecting unit 300 through a first solder 10 

and the second connection terminal 220 of the coil unit 200 may be connected to the second 

connection terminal 320 of the connecting unit 300 through a second solder 20. In detail, the first 

20 connection terminal 210 of the coil unit 200 may be connected to the first connection terminal 

310 of the connecting unit 300 through a via hole of the first solder 10 and the second connection 

terminal 220 of the coil unit 200 may be connected to the second connection terminal 320 of the 

connecting unit 300 through a via hole of the second solder 20. 

According to one embodiment, the via hole can be formed by using a laser. The laser may 

25 include a UV laser or a CO2 laser. 

FIG. 16 is a sectional view of the wireless power receiver 1000 in which the magnetic 

substrate 100 and the coil unit 200 are connected to the connecting unit 300. 

That is, the first connection terminal 210, the second connection terminal 220 and the coil 

230 constituting the coil unit 200 may be disposed in a pattern groove 140 of the magnetic 

30 substrate 100. 
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In addition, the magnetic substrate 100 and the coil unit 200 are connected to the 

connecting unit 300. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T and the magnetic substrate 100 may be designed to have a predetermined thickness 

5 Tl. According to one embodiment, the coil 230 has a thickness of 0.1mm and the magnetic 

substrate 100 has a thickness of 0.43 mm, but these numerical values are illustrative purposes 

only. According to one embodiment, the thickness T of the coil 230 may be smaller than the 

thickness Tl of the magnetic substrate 100. 

In the wireless power receiver 1000 according to the fifth embodiment, the coil unit 200 

10 is directly disposed in the pattern groove 140 of the magnetic substrate 100, so the overall 

thickness of an electronic appliance equipped with the wireless power receiver 1000 can be 

reduced as much as the thickness of the coil unit 200. Thus, if the wireless power receiver 1000 

according to the fifth embodiment is applied to the electronic device, such as the portable 

terminal, the overall thickness of the portable terminal can be reduced suitably for the current 

15 trend of slimness 

In addition, in the wireless power receiver 1000 according to the fifth embodiment, the 

coil unit 200 is disposed in the pattern groove 140 of the magnetic substrate 100. Thus, different 

from the electronic appliance in which a coil pattern is formed on an FPCB, the overall size of 

the electronic device equipped with the wireless power receiver 1000 can be reduced. 

20 FIGS. 17 to 21 are views for explaining a method of manufacturing the wireless power 

25 

receiver 1000 according to the fifth embodiment. 

Hereinafter, the method of manufacturing the wireless power receiver 1000 according to 

the fifth embodiment will be described with reference to FIGS. 17 to 21 as well as FIGS. 14 to 

16. 

First, referring to FIG. 17, the magnetic substrate 100 is prepared. According to one 

embodiment, the magnetic substrate 100 may be produced by coating metal powder of sendust 

alloys, such as Al, Fe and SiO2, on polyethylene rubber and then forming an oxide layer on a 

surface of the polyethylene rubber. 

Then, referring to FIG. 18, heat and pressure are applied using a mold 1 to form the 

30 pattern groove in the magnetic substrate 100 for receiving the coil unit 200. The mold 1 may 
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have the shape corresponding to the shape of the coil unit 200. According to one embodiment, 

the mold 1 can be manufactured by using an aluminum alloy, a copper alloy or a cast iron. 

The mold 1 may be provided with a protrusion at a region corresponding to the coil unit 

200 for wirelessly receiving the power. 

5 When the heat is applied by using the mold 1, the heat having the specific temperature is 

applied by taking the property of the metal powder of the sendust alloy constituting the magnetic 

substrate 100 into consideration. According to one embodiment, if the magnetic substrate 100 is 

produced by coating the metal powder of sendust alloy on the polyethylene rubber, when the heat 

and pressure are applied by using the mold 1, high-pressure is applied at the temperature in the 

10 range of 100°C to 180°C, and then the mold 100 is cooled to the temperature of 100°C or below. 

After that, the mold 1 is separated from the magnetic substrate 100. If the mold 1 is separated 

just after the pressure has been applied to the magnetic substrate 100, the desired pattern groove 

140 may not be formed due to residual heat in the pattern groove 140. For this reason, the mold 1 

is separated from the magnetic substrate 100 after cooling the mold 100 to the temperature of 

15 100°C or below. 

If the magnetic substrate 100 is prepared by using the metal powder of sendust alloy, the 

heat temperature and pressure may vary depending on the distribution and concentration of the 

metal powder. That is, if the distribution of the metal powder is not uniform, the higher 

temperature and pressure may be applied. In contrast, if the distribution of the metal powder is 

20 uniform, the lower temperature and pressure may be applied. In addition, if the concentration of 

the metal powder is low, the lower temperature and pressure may be applied as compared with 

the case in which the concentration of the metal powder is high. Further, the heat temperature 

and pressure may vary depending on the composition of the metal powder, that is, depending on 

the alloy constituting the metal powder. 

25 In this manner, the temperature applied to the mold 1 may vary depending on the 

distribution, concentration and composition of the powder. 

According to one embodiment, laser may be irradiated, instead of applying heat and 

pressure using the mold 1, to form the pattern groove in the magnetic substrate 100 to receive the 

coil unit 200. In this case, the pattern groove can be formed by using an excimer laser that 

30 irradiates the laser beam having a wavelength band of ultraviolet ray. The excimer laser may 
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include a KrF excimer laser ( central wavelength 248 nm) or an ArF excimer laser ( central 

wavelength 193 nm). 

Next, referring to FIG. 19, the mold 1 is separated from the magnetic substrate 100 so 

that the magnetic substrate 100 is formed with the pattern groove 140. 

Then, referring to FIG. 20, the coil unit 200 is inserted into the pattern groove 140 

formed in the magnetic substrate 100. As the coil unit 200 is inserted into the pattern groove 140, 

a predetermined conductive pattern is formed in the pattern groove 140 of the magnetic substrate 

100. 

According to one embodiment, a process for forming the coil unit 200 in the pattern 

10 groove 140 of the magnetic substrate 100 may include a plating process or a process for inserting 

a metal which has been etched to have the conductive pattern formed by the coil unit 200. 

In detail, according to the plating process, the metallic material is filled in the pattern 

groove 140 to form the coil unit 200. At this time, the metallic material may include one selected 

from Cu, Ag, Sn, Au, Ni and Pd and the filling of the metallic metal can be performed through 

15 one of electroless plating, screen printing, sputtering, evaporation, ink-jetting and dispensing or a 

combination thereof. 

Then, referring to FIG. 21, the soldering process is performed to connect the coil unit 200 

with the connecting unit 300. 

That is, the first connection terminal 210 of the coil unit 200 is connected to the first 

20 connection terminal 310 of the connecting unit 300 through the solder 10 and the second 

connection terminal 220 of the coil unit 200 is connected to the second connection terminal 320 

of the connecting unit 300 through the solder 20. 

As described above, according to the method of manufacturing the wireless power 

receiver 1000 of the fifth embodiment, the pattern groove is formed in the magnetic substrate 

25 100 and the coil unit 200 is disposed in the pattern groove, so that the overall thickness of the 

wireless power receiver 1000 can be reduced. In addition, the wireless power receiver 1000 can 

be manufactured by simply forming the pattern groove and then inserting the coil unit into the 

pattern groove, so that the manufacturing process can be simplified. 

FIG. 22 is a view for explaining variation of inductance, resistance and Q values of the 

30 coil unit 200 as a function of a usable frequency when the coil unit 200 is disposed on a top 
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surface of the magnetic substrate according to the first embodiment, and FIG. 23 is a view for 

explaining variation of inductance, resistance and Q values of the coil unit 200 as a function of a 

usable frequency when the coil unit 200 is disposed in the pattern groove formed in the magnetic 

substrate according to the fifth embodiment. 

5 The inductance, resistance and Q values of the coil unit 200 can be expressed as 

following equation 1. 

[Equation 1] 

Q=W*L/R 

In equation 1, w is a frequency used when transmitting power, L is inductance of the coil 

10 unit 200 and R is resistance of the coil unit 200. 

As can be understood from equation 1, the Q value becomes high as the inductance of the 

coil unit 200 is increased. If the Q value is increased, the power transmission efficiency can be 

improved. The resistance of the coil unit 200 is a numerical value of power loss occurring in the 

coil unit 200 and the Q value becomes high as the resistance value is decreased. 

15 Referring to FIGS. 22 and 23, when comparing the fifth embodiment, in which the coil 

unit 200 is disposed in the pattern groove 140 of the magnetic substrate 100, with the first 

embodiment, in which the coil unit 200 is disposed on the top surface of the magnetic substrate 

100, when the usable frequency is 150 kHz, the inductance of the coil unit 200 is increased by 

352.42 um from about 9986.92 um to about 10339.34 um and the resistance of the coil unit 200 

20 is reduced by 0.057 Q from 0.910 Q to 0.853 Q. That is, the Q value is increased corresponding 

to the increment of the inductance and the reduction of the resistance. 

25 

Therefore, the wireless power receiver 1000 according to the fifth embodiment can 

increase the Q value by disposing the coil unit 200 in the pattern groove of the magnetic 

substrate 100. 

FIG. 24 is an H-field for illustrating a radiation pattern of a magnetic field when the coil 

unit is disposed on a top surface of the magnetic substrate according to the first embodiment, and 

FIG. 25 is an H-field for illustrating a radiation pattern of a magnetic field when the coil unit is 

disposed in the pattern groove formed in the magnetic substrate according to the fifth 

embodiment. 
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Referring to FIGS. 24 and 25, a greater amount of magnetic fields is radiated from the 

outer peripheral portion of the coil unit 200 when the coil unit 200 is disposed in the pattern 

groove formed in the magnetic substrate 100 as compared with the case in which the coil unit 

200 is disposed on the top surface of the magnetic substrate 100. This is because the magnetic 

5 field directed to the outside is changed in the lateral direction of the coil unit 200 due to the coil 

unit 200 buried in the magnetic substrate 100. 

In addition, a greater amount of magnetic fields is radiated at the inner portion of the coil 

unit 200 when the coil unit 200 is disposed in the pattern groove formed in the magnetic 

substrate 100 as compared with the case in which the coil unit 200 is disposed on the top surface 

10 of the magnetic substrate 100. This is also because the magnetic field directed to the outside is 

changed in the lateral direction of the coil unit 200 due to the coil unit 200 buried in the magnetic 

substrate 100. 

15 

Referring to FIGS. 24 and 25, the wireless power receiver 1000 may further include a 

short-range communication antenna 600. 

The short-range communication antenna 600 can make near field communication with a 

reader. The short-range communication antenna 600 may serve as an antenna that transceives 

information in cooperation with the reader. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. According to one embodiment, when 

20 the coil unit 200 is disposed at the center of the magnetic substrate 100, the short-range 

communication antenna 600 may be arranged along the outer peripheral portion of the magnetic 

substrate 100 to surround the coil unit 200. The short-range communication antenna 600 may 

have a rectangular configuration by winding one conductive line several times, but the 

embodiment is not limited thereto. 

25 Similar to the coil unit 200, the short-range communication antenna 600 may be formed 

as a conductive pattern or a conductive layer. 

Various short-range communication technologies can be applied to the short-range 

communication antenna 600 and the NFC technology is preferable. 

Hereinafter, a wireless power receiver according to another embodiment will be 

30 described with reference to FIGS. 26 to 36. 
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FIG. 26 is an exploded perspective view of the wireless power receiver 1000 according to 

still another embodiment, FIG. 27 is a perspective view of the wireless power receiver 1000 

according to still another embodiment, and FIG. 28 is a sectional view of the wireless power 

receiver 1000 according to still another embodiment. 

5 Meanwhile, FIG. 27 is a perspective view showing the assembled state of the elements of 

the wireless power receiver 1000 shown in FIG. 26, in which some elements are omitted. 

The wireless power receiver 1000 according to still another embodiment may be disposed 

in an electronic device, such as a portable terminal. 

Referring to FIGS. 26 to 28, the wireless power receiver 1000 may include a magnetic 

10 substrate 100, a coil unit 200, a connecting unit 300, a short-range communication antenna 600, 

an adhesive layer 700, a first dual-side adhesive layer 710, a second dual-side adhesive layer 

720, a protective film 800 and a release paper layer 730. 

Referring to FIG. 26, the magnetic substrate 100 can change the direction of the magnetic 

field transferred from the transmission side. 

15 The magnetic substrate 100 changes the direction of the magnetic field transferred to the 

coil unit 200 from the transmission side to reduce the amount of the magnetic field leaked to the 

outside. Thus, the magnetic substrate 100 may have the electromagnetic wave shielding effect. 

In detail, the magnetic substrate 100 changes the direction of the magnetic field 

transferred from the transmission side in the lateral direction such that the magnetic field can be 

20 more concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field transferred to the coil 

unit 200 from the transmission side and leaked to the outside to dissipate the magnetic field as 

heat. If the amount of the magnetic field leaked to the outside is reduced, the bad influence of the 

magnetic field exerted on the human body can be reduced. 

25 Referring to FIG. 28, the magnetic substrate 100 may include a magnet 110 and a support 

120. 

According to one embodiment, the magnet 110 may be one of a spinel type magnet, a 

hexa type magnet, a sendust type magnet and a permalloy type magnet. 

The support 120 may include thermosetting resin or thermoplastic resin and support the 

30 magnetic substrate 100. 
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Referring again to FIG. 26, the magnetic substrate 100 may be prepared in the form of a 

sheet and may have a flexible property. 

A receiving space 130 is formed at a predetermined area of the magnet substrate 100. The 

receiving space 130 has a structure the same as that of the connecting unit 300. The connecting 

5 unit 300 is disposed in the receiving space 130 and connected to the coil unit 200. 

The coil unit 200 can receive the power from the transmission side usmg the 

electromagnetic induction or resonance. Similar to the coil unit 200 illustrated in FIG. 1, the coil 

unit 200 may include a first connection terminal 210, a second connection terminal 220 and a 

coil 230. The coil 230 may be formed as a conductive layer or a conductive pattern. 

10 The connecting unit 300 connects a receiver circuit (not shown) with the coil unit 200 to 

transfer the power received from the coil unit 200 to a load (not shown) through the receiver 

circuit. 

The connecting unit 300 may include a wiring layer and the wiring layer may include the 

wireless power receiving circuit. The wireless power receiving circuit may include a rectifier 

15 circuit for rectifying the power received from the coil unit 200, a smoothing circuit for removing 

noise signals, and a main IC chip for performing the operation to wirelessly receive the power. 

In addition, the receiver circuit can transfer the signal received from the short-range 

communication antenna 600 to a short-range communication signal processing unit (not shown). 

The connecting unit 300 is disposed in the receiving space 130 of the magnetic substrate 

20 100 and connected to the coil unit 200. FIG. 27 shows the connecting unit 300 disposed in the 

receiving space 130 of the magnetic substrate 100. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320, a third connection terminal 340 and a fourth connection terminal 350. 

The first connection terminal 310 of the connecting unit 300 is connected to the first connection 

25 terminal 210 of the coil unit 200, the second connection terminal 320 of the connecting unit 300 

is connected to the second connection terminal 220 of the coil unit 200, the third connection 

terminal 340 of the connecting unit 300 is connected to a first connection terminal 610 of the 

short-range communication antenna 600 and the fourth connection terminal 350 of the 

connecting unit 300 is connected to a second connection terminal 620 of the short-range 

30 communication antenna 600. 
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The connecting unit 300 may have the shape corresponding to the shape of the receiving 

space 130 and may be disposed in the receiving space 130. Since the connecting unit 300 is 

disposed in the receiving space 130 of the magnetic substrate 100, the thickness of the wireless 

power receiver 1000 can be remarkably reduced as much as the thickness of the connecting unit 

5 300. Thus, the thickness of the electronic device, such as a portable terminal, equipped with the

wireless power receiver 1000 can be remarkably reduced. 

According to one embodiment, the connecting unit 300 may include a flexible printed 

circuit board (FPCB), a tape substrate (TS) or a lead frame (LF). If the tape substrate is used as 

the connecting unit 300, the thickness of the connecting unit 300 can be reduced, so that the 

10 overall size of the wireless power receiver 1000 can be reduced. 

If the lead frame is used as the connecting unit 300, the wiring layer included in the 

connecting unit 300 can be protected from the heat, external moisture or impact and the mass 

production can be realized. 

Referring again to FIG. 26, the short-range communication antenna 600 can make near 

15 field communication with a reader. The short-range communication antenna 600 may serve as an 

antenna that transceives information in cooperation with the reader. 

According to one embodiment, the NFC signal processing unit (not shown) can process 

the signal transferred to the short-range communication antenna 600 through the connecting unit 

300. 

20 Various short-range communication technologies can be applied to the short-range 

communication antenna 600 and the NFC technology is preferable. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. Referring to FIG. 27, when the coil 

unit 200 is disposed at the magnetic substrate 100, the short-range communication antenna 600 

25 may be arranged along the outer peripheral portion of the magnetic substrate 100 to surround the 

coil unit 200. The short-range communication antenna 600 may have a rectangular configuration 

by winding one conductive line several times, but the embodiment is not limited thereto. 

Referring again to FIG. 26, the adhesive layer (not shown) may be disposed under the 

protective film 800 to form the protective film 800 on the coil unit 200 and the short-range 

30 communication antenna 600, which will be described later in detail. 
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The first dual-side adhesive layer 710 is interposed between the magnetic substrate 100 

and the coil unit 200/short-range communication antenna 600 to adhere the coil unit 200 to the 

magnetic substrate 100, which will be described later in detail. Similar to the magnetic substrate 

100, a receiving space having the shape identical to the shape of the connecting unit 300 may be 

5 formed in the first dual-side adhesive layer 710. 

Referring again to FIG. 28, the second dual-side adhesive layer 720 adheres the 

protective film 800 to the release paper layer 730, which will be described later in detail. 

The coil unit 200 may be disposed on the magnetic substrate 100 and may have a spiral 

structure, but the embodiment is not limited thereto. 

10 Hereinafter, the method of manufacturing the wireless power receiver 1000 according to 

still another embodiment will be described with reference to FIGS. 29 to 36. 

When the manufacturing process starts, as shown in FIG. 29, the conductor 201, the 

adhesive layer 700 and the protective film 800 are prepared. 

According to one embodiment, the conductor 201 may be formed by using an alloy 

15 including copper. The copper is in the form of roll annealed copper or electrodeposited copper. 

The conductor 201 may have various thicknesses depending on the specification of a product. 

According to one embodiment, the conductor 201 may have the thickness of IO0µm, but the 

embodiment is not limited thereto. 

The adhesive layer 700 is used to reinforce the adhesive strength between the conductor 

20 201 and the protective film 800. The adhesive layer 700 may include thermosetting resin, but the 

embodiment is not limited thereto. The adhesive layer may have the thickness of 17µm, but the 

embodiment is not limited thereto. 

The protective film 800 protects the conductor 201 when a predetermined conductive 

pattern is formed in the conductor 201. In detail, the protective film 800 supports the conductor 

25 201 in the etching process, which will be described later, to protect the conductor 201 such that 

the predetermined conductive pattern can be formed in the conductor 201. 

According to one embodiment, the protective film 800 may include polyimide film (PI 

film), but the embodiment is not limited thereto. 

Then, as shown in FIG. 30, the conductor 201 is formed on the protective film 800 by the 

30 adhesive layer 700. The laminating process can be used to form the conductor 201 on the 
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protective film 800. The laminating process refers to the process to bond heterogeneous materials 

with each other by applying predetermined heat and pressure. 

Then, as shown in FIG. 31, a photoresist film 900 is attached onto the top surface of the 

conductor 201. The photoresist film 900 is used for etching the conductor 201 to form a 

5 predetermined conductive pattern in the conductor 201. A UV exposure type film or an LDI 

exposure type film may be used as the photoresist film 900. According to another embodiment, a 

photoresist coating solution can be coated on the top surface of the conductor 201 without using 

the photoresist film 900. 

After that, as shown in FIG. 32, the photoresist film 900 is subject to the exposure and 

10 development processes to form a mask pattern 910. 

The mask pattern 910 may be formed on the top surface of the conductor 201 

corresponding to the position of the conductive pattern. 

The exposure process refers to the process for selectively irradiating light onto the 

photoresist film 900 corresponding to the conductive pattern. In detail, in the exposure process, 

15 the light is irradiated onto regions of the conductor 201 where the conductive pattern is not 

formed. The development process refers to the process for removing the regions to which the 

light is irradiated through the exposure process. 

Due to the exposure and development processes, the mask pattern 910 may be formed in 

the regions corresponding to the coil unit 200 and the short-range communication antenna 600. 

20 The conductor 201 exposed through the mask pattern 910 may be etched. 

Then, as shown in FIG. 33, a predetermined portion of the conductor 201 where the mask 

pattern 910 is not formed may be removed through the etching process. The etching process 

refers to the process of removing the predetermined portion of the conductor 201 where the mask 

pattern 910 is not formed by using a chemical reacting with the predetermined portion of the 

25 conductor 201. According to one embodiment, the conductor 201 may be patterned through the 

wet etching or dry etching. 

After that, as shown in FIG. 34, the mask pattern 910 is removed so that the first and 

second connection terminals 210 and 220 of the coil unit 200, the first and second connection 

terminals 610 and 620 of the short-range communication antenna 600, the coil 230 having a 
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predetermined conductive pattern and the short-range communication antenna 600 having a 

predetermined conductive pattern may be formed. 

Then, as shown in FIG. 35, the soldering process is performed to connect the coil unit 

200 and the short-range communication antenna 600 to the connecting unit 300. According to 

5 one embodiment, the soldering process includes the reflow process, but the embodiment is not 

limited thereto. The reflow process refers to the process for bonding the coil unit 230 and the 

short-range communication antenna 600 with the connecting unit 300 by melting solder cream 

using high-temperature heat to ensure the stable electrical connection between the connecting 

unit 300 and the coil unit 230/NFC antenna 600. 

10 The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 by a solder 30, the second connection terminal 320 

of the connecting unit 300 may be connected to the second connection terminal 220 of the coil 

unit 200 by the solder 30, the third connection terminal 340 of the connecting unit 300 may be 

connected to the first connection terminal 610 of the short-range communication antenna 600 by 

15 the solder 30 and the fourth connection terminal 350 of the connecting unit 300 may be 

connected to the second connection terminal 620 of the short-range communication antenna 600. 

Then, as shown in FIG. 36, the magnetic substrate 100 is laminated on a predetermined 

portion of the conductive pattern where the connecting unit 300 is not present. In detail, the 

magnetic substrate 100 may be laminated on the top surfaces of the coil 230 and the short-range 

20 communication antenna 600. 

Prior to the above, the receiving space corresponding to the connecting unit 300 can be 

formed at the magnetic substrate 100. The receiving space of the magnetic substrate 100 may 

have the shape identical to the shape of the connecting unit 300. 

As described above with reference to FIG. 26, since the connecting unit 300 is disposed 

25 in the receiving space 130 of the magnetic substrate 100, the thickness of the wireless power 

receiver 1000 can be remarkably reduced as much as the thickness of the connecting unit 300. 

Thus, the thickness of the electronic device, such as a portable terminal, equipped with the 

wireless power receiver 1000 can be remarkably reduced. 

The coil 230/short-range communication antenna 600 and the magnetic substrate 100 

30 may be adhered with each other by the first dual-side adhesive layer 710. According to one 
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embodiment, the magnetic substrate 100 may have the thickness in the range of IO0µm to 

800µm, but the embodiment is not limited thereto. According to one embodiment, the first dual

side adhesive layer 710 may have the thickness in the range of IOµm to 50µm, but the 

embodiment is not limited thereto. 

5 After that, the release paper layer 730 is attached to one side of the protective film 800 by 

interposing the second dual-size adhesive layer 720 therebetween. The release paper layer 730 is 

a paper layer for protecting the second dual-size adhesive layer 720 and may be removed when 

the wireless power receiver is disposed in a case of an electronic device, such as a portable 

terminal. 

10 Although embodiments have been described with reference to a number of illustrative 

embodiments thereof, it should be understood that numerous other modifications and 

embodiments can be devised by those skilled in the art that will fall within the spirit and scope of 

the principles of this disclosure. More particularly, various variations and modifications are 

possible in the component parts and/or arrangements of the subject combination arrangement 

15 within the scope of the disclosure, the drawings and the appended claims. In addition to 

variations and modifications in the component parts and/or arrangements, alternative uses will 

also be apparent to those skilled in the art. 
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What is claimed is: 

29 

CLAIMS 

1. A wireless power receiver comprising:

a magnetic substrate; and 

SUN.LGI.420 

a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 

2. The wireless power receiver of claim 1, wherein the coil is formed as a conductive

pattern on the magnetic substrate. 

3. The wireless power receiver of claim 1, wherein the magnetic substrate has a

receivmg space of a predetermined shape formed therein corresponding to a shape of a 

connecting unit connected to a wireless power receiving circuit. 

4. The wireless power receiver of claim 3, further compnsmg the connecting unit

disposed in the receiving space and connected to the coil. 

5. The wireless power receiver of claim 4, wherein the connecting unit comprises one of

a flexible printed circuit board, a lead frame and a tape substrate. 

6. The wireless power receiver of claim 1, further compnsmg a short-range

communication antenna formed on the magnetic substrate to surround the coil. 

7. The wireless power receiver of claim 6, wherein the short-range communication

antenna comprises a near field communication (NFC) antenna. 

8. The wireless power receiver of claim 6, wherein the magnetic substrate has a

receivmg space of a predetermined shape formed therein corresponding to a shape of a 

connecting unit connected to a wireless power receiving circuit. 
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9. The wireless power receiver of claim 8, further compnsmg the connecting unit

disposed in the receiving space and connected to the coil and a near field communication signal 

process unit. 

10. A wireless power receiver comprising:

a magnetic substrate; and 

a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer at the magnetic substrate, 

wherein a part of the coil is disposed inside the magnetic substrate. 

11. The wireless power receiver of claim 10, wherein the coil is formed as a conductive

pattern at the magnetic substrate. 

12. The wireless power receiver of claim 10, wherein the magnetic substrate comprises a

pattern groove for receiving a part of the coil and the part of the coil is disposed in the pattern 

groove. 

13. The wireless power receiver of claim 10, wherein the coil has a thickness smaller

than a thickness of the magnetic substrate and an upper portion of the coil is exposed out of the 

magnetic substrate. 

14. A method of manufacturing a wireless power receiver for wirelessly receiving

power, the method comprising: 

forming a conductor on a protective film; 

forming a conductive pattern by etching the conductor; 

connecting a connecting unit to be connected to an external circuit to a connection 

terminal of the conductive pattern; 

obtaining a magnetic substrate having a receivmg space of a predetermined shape 

corresponding to the connecting unit; and 

J:\SUN\LGI\420\Application\as-filed-clean.doc/whs/mhl 

Ex.1002 
APPLE INC. / Page 581 of 668



31 SUN.LGI.420 

disposing the magnetic substrate on the conductive pattern while positioning the 

connecting unit in the receiving space. 

15. The method of claim 14, wherein the forming of the conductive pattern comprises

etching the conductor to form the conductive pattern corresponding to a coil for wirelessly 

receiving the power and a near field communication antenna for making communication with an 

outside. 

16. The method of claim 15, which comprises positioning connection terminals of the

coil and the near field communication antenna in the receiving space. 

17. The method of claim 14, wherein the disposing of the magnetic substrate comprises

forming the magnetic substrate on the conductive pattern using a dual-side adhesive layer. 

18. The method of claim 14, further comprising forming a release paper layer on the

protective film using a dual-side adhesive layer. 

19. A terminal equipped therein with a wireless power receiver of claim 1.

20. A terminal equipped therein with a wireless power receiver of claim 10.
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ABSTRACT 

SUN.LGI.420 

A wireless power receiver according to one embodiment includes a magnetic substrate 

and a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 
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3. For a missing page of the claim listing only, a replacement claim listing with the claims renumbered
consecutively or, if amendment to the claims is also necessary, then a complete claim listing in compliance
with 37CFR 1.121(c);

4. For a missing or unreadable compact disc,
a) a substitute specification (excluding the claims) deleting the reference to the compact disc and the files

contained on the compact disc, and
b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR

1.121(b)(3) and 1.125; and

5. For a missing or unreadable file submitted on a compact disc,
a) a substitute specification (excluding the claims) deleting the reference to the missing or unreadable file,

and a statement that the substitute specification includes no new matter, in compliance with 37 CFR
1.121(b)(3) and 1.125; and

b) a replacement transmittal letter listing all of the files except the missing or unreadable file in compliance
with 37 CFR 1.52(e)(3)(ii).

(B) Alternatively, if applicant wants to accept the application as deposited but wishes to add the subject matter in
the omitted item (e.g., a missing page or figure) by relying on an incorporation by reference under 37 CFR 1.57 or
other portions of the original disclosure, applicant is required to submit one or more of the following items without
adding any new matter (see 35 U.S.C. 132(a)):

1. To add the subject matter in a missing page of specification,
a) a substitute specification excluding claims and
b) a statement that the substitute specification includes no new matter, in compliance with 37 CFR

1.121(b)(3) and 1.125;
2. To add a missing figure of the drawings, new and replacement drawing sheets in compliance with 37 CFR

1 .121 ( d);
3. To add the subject matter in a missing page of the claim listing, a complete claim listing in compliance with 37

CFR 1.121 (c) (e.g., a claim in the missing page should be submitted as a new claim);
4. To add the subject matter in a missing or unreadable compact disc,

a) a replacement compact disc and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e);
and

b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR
1.52(e)(4); and,

5. To add the subject matter in a missing or unreadable file submitted on a compact disc,
a) a replacement compact disc that contains all of the files listed in the specification including the missing or

unreadable file and a duplicate copy of the compact disc, in compliance with 37 CFR 1.52(e); and
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b) a statement that the replacement compact disc contains no new matter in compliance with 37 CFR

1.52(e)(4).

If applicant is relying on an incorporation by reference under 37 CFR 1.57 to add the omitted subject matter, then 
applicant must also comply with the requirements of 37 CFR 1.57. 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 

visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/kung/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/663,012 10/29/2012 

23557 
SALIWANCHIK, LLOYD & EISENSCHENK 

A PROFESSIONAL ASSOCIATION 
PO Box 142950 
GAINESVILLE, FL 32614 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 

United States Patent and Trademark Office 

Adiliess. COMMISSIO'JER FOR PATENTS 
PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Jeong Wook AN SUN.LGI.420 

CONFIRMATION NO. 3575 

POA ACCEPTANCE LETTER 

1 11111111 1111 1111 lllll ll]�!l]!�l!�l!�U!l,!!1!11] 11111 11111 11111 1111 1111

Date Mailed: 11/21/2012 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 11/02/2012. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/hngo/ 

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

PTO/AIN82B(07-12) 
Approved for use through 11/30/2014. OMS 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of Information unless it displays a valid OMS control number. 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in the attached transmittal letter. 

Ii] I hereby appoint Practilioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced 
in the attached transmittal letter (form PT0/AIN82A or equivalent): 

123557 IOR 

D I hereby appoint Praclitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached 
transmittal letter (form PT0/AIN82A or equivalent): 

Name Registration Name Registration 
Number Number 

Please recognize or change the correspondence address for the application identified in the attached 

transmittal letter to: 
� The address associated with the above-mentioned Customer Number. 

D The address associated with Customer Number: 
OR 

IOR 

□
Firm or 
Individual Name 

Address 

City 
Country 
Telephone 

I am the Applicant: 
D Inventor or Joint Inventor 

I 

I 

State I 

Email I 

OLegal Representative of a Deceased or Legally Incapacitated Inventor 
IB]Assignee or Person to Whom the Inventor is Under an Obligation to Assign 

I 

I Zip I 

D Person Who 0theiwlse Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was 
granted in the application or is concurrently being filed with this document) 

� " SIGNATURE of A,Ppllcarit for Patent 
Signature �f""._6Y'/r .J.Jov>? .» /C,,,t,.,,_____ I Date I a ttJbcy �-1 Zo/:L. 

Name J�ng-)hong Kim <.../ .... 
I I Telephone I +s2.31.43s.7a90 

Title and Comoanv Vice Presldenl, LG lnnotek Co., Ltd. r 

NQI!;.: Signature - Tills form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. Submit multiple forms for more than one signature, see below•. 

□ 'Total of forms are submitted. 

l 

This collection of Information Is required by 37 CFR 1.31, 1.32 and 1.33, The Information is required to obtain or retain a benefit by the public which Is to file (and by the 
USPTO to process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1. 14. This collection is estimated to take 3 minutes to complete, 
Including gathering, prepaling, and submitting lhe completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing lhls burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Comm issioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

/fyou need assistance in completing Iha form, call 1-B00-PTO-9199 and select option 2. 
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Doc Code: PA .. 
PTO/AIN82A (07-12) 

Document Description: Power of Attorney Approved for use through 11/30/2014. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 

REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the 
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application. 

Application Number 13/663,012 

Filing Date October 29, 2012 

First Named Inventor Jeong Wook An 

Title Wireless Power Receiver and Method of Manufacturing the Same 

Art Unit 

Examiner Name 

Attorney Docket Number SUN.LGI.420 

SIGNATURE of Applicant or Patent Practitioner 

Signature � /� 

Jeff�oJ \
I 

Name l 
'I 

Registration Number 35,589 

NOTE: This form must be signed in accordance with 37 CFR 1.33. 

□ *Total of forms are submitted. 

Date November 2, 2012 

Telephone 
352-375-8100

See 37 CFR 1.4(d) for signature requirements and certifications. 

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 14137472 

Application Number: 13663012 

International Application Number: 

Confirmation Number: 3575 

Title of Invention: WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

First Named Inventor/Applicant Name: Jeong Wook AN 

Customer Number: 23557 

Filer: Jeff Lloyd/Wea Sto Domingo 

Filer Authorized By: Jeff Lloyd 

Attorney Docket Number: SUN.LGl.420 

Receipt Date: 02-NOV-2012

Filing Date: 

Time Stamp: 15:17:27 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

210148 

1 Comm-POA-Transmittal.pdf yes 3 
63518bbf07d0f1 5959533f328e 7c0156392c 

f20b 

Ex.1002 
APPLE INC. / Page 596 of 668



Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 1 

Power of Attorney 2 3 

Warnings: 

Information: 

Total Files Size (in bytes) 210148 

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 A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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I hereby certify that this correspondence is being 
electronically filed in the United States Patent and 
Trademark Office on November 2, 2012. 

Jeff Lloyd 

Patent Application 
Docket No. SUN.LGI.420 
Serial No. 13/663,012 

HE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants 

Serial No. 

Filed 

Conf. No. 

For 

Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim 

13/663,012 

October 29, 2012 

3575 

Wireless Power Receiver and Method of Manufacturing the Same 

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

COMMUNICATION 
Sir: 

Attached hereto, please find a Power of Attorney by Applicant (PTO/ AIA/82B) executed 

by a representative of the assignee, LG Innotek Co., Ltd., and a Transmittal for Power of 

Attorney to One or More Registered Practitioners (PTO/ AIA/82A) for the patent application 

referenced above. 

:8r�

ted, 

Patent Attorney 
Registration No. 35,589 
Phone No.: 352-375-8100 
Fax No.: 352-372-5800
Address: P.O. Box 142950 

Gainesville, FL 32614-2950 
JL/whs 
Attachments: Power of Attorney by Applicant (PTO/AIA/82B); 

Transmittal for Power of Attorney to One or More Registered Practitioners 
(PTO/ AIA/82A). 

J :\SUN\LG 1\4 20\PTO-misc\Comm-POA-Transmittal.doc/whs 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 13663012 Document Date: 10/29/2012

The presence of this form in the IFW record indicates that the following document type was 
received in electronic format on the date identified above. This content is stored in the SCORE 
database. 

• Drawing

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the 
IFW record were created from the original documents that are stored in SCORE. 

To access the documents in the SCORE database, refer to instructions developed by SIRA. 

At the time of document entry (noted above): 
• Examiners may access SCORE content via the eDAN interface.
• Other USPTO employees can bookmark the current SCORE URL
(http://es/ScoreAccessWeb/).
• External customers may access SCORE content via the Public and Private PAIR
interfaces.

Form Revision Date: February 8, 2006 

Ex.1002 
APPLE INC. / Page 599 of 668



2012/10/29 012! 2. 

Docket No. SUN.LGI.420 

Docket No. P2012-Z0451 US 

LGOl��/x.
x

.x.
1t1:c:>MBINED DECLARATION (37 C.F.R. § 1.63) AND ASSIGNMENT 

As a below-named inventor, I hereby declare that: 

I believe I am the original inventor or an original joint inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

Insert Title: 

WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

the specification for which 

cg] is attached hereto. 
D was filed , Serial No. 

- -------
---------

The above-identified application was made or authorized to be made by me. 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability of this 
application in accordance with Title 37, Code of Federal Regulations, § 1.56. 

I hereby acknowledge that any willful false statement made in this declaration is punishable 
under 18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both. 

ASSIGNMENT 

WHEREAS, the undersigned has invented certain new and useful improvements described in the 
application identified above. 

WHEREAS, 

Insert 

Assignee(s) 

Name/ Address: 

LG INNOTEK CO., LTD., 

a corporation of the country of the Seoul Square, 541, Namdaemunno 5-ga, 
Jung-gu, Seoul, 100-714, Republic of Korea 

(hereinafter ASSIGNEE), is desirous of acquiring the entire right, title, and interest in and to said 
invention and in and to any Letters Patent which may be granted therefor in the United States 
and in any and all foreign countries; 

Page 1 of 4 

Ex.1002 
APPLE INC. / Page 600 of 668



2012/10/29 Of 2' CZ 

Docket No. SUN.LGI.420 

Docket No. P2012-20451 US 

LGO!�L�/x.NoW Oiif!HEREFORE in view of valuable consideration receipt of which is hereby , , , 
acknowledged, I/we, the undersigned, have sold, assigned, and transferred, and by these presents 
do sell, assign, and transfer, unto said ASSIGNEE, its successors and assigns, the full and 
exclusive right to the said invention in the United States and its territorial possessions and in all 
foreign countries and the entire right, title, and interest in and to any and all Letters Patent which 
may be granted therefor in the United States and its territorial possessions and in any and all 
foreign countries and in and to any and all divisions, reissues, continuations, and extensions 
thereof. 

I/we hereby authorize and request the Patent Office Officials in the United States and in any and 
all foreign countries to issue any and all of said Letters Patent, when granted, to ASSIGNEE, as 
the assignee of the entire right, title, and interest in and to the same, for the sole use and behoof 
of said ASSIGNEE, its successors and assigns. 

FURTHER, I/we agree that we will communicate to said ASSIGNEE, or its representatives, any 
facts known to me respecting said invention; testify in any legal proceedings; sign all lawful 
papers; execute all divisional, continuation, substitution, renewal, and reissue applications; 
execute all necessary assignment papers to cause any and all of said Letters Patent to be issued to 
said ASSIGNEE; make all rightful oaths; and generally do everything possible to aid the said 
ASSIGNEE, its successors and assigns, to obtain and enforce proper protection for said 
invention in the United States and in any and all foreign countries. 

In witness whereof, executed by the undersigned on the date opposite the undersigned name. 

Legal Name 

ofinventor AN, Jeong Wook 

Inventor's 
Signature 

Date: 

iZ] Additional inventors are being named on the _I� supplemental sheet(s) attached hereto. 
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2012/10/29 01 � 2 

LGDl�s::��/X X.X.117 01�1 2 

SUPPLEMENTAL SHEET FOR 

DECLARATION AND ASSIGNMENT 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name LEE, Jung Oh 
of inventor 

Inventor's 
Signature iv{// / 

/ l/ 

Docket No. SUN.LGI.420 

Docket No. P2012-Z0451US 

ADDITIONAL INVENTOR(S) 

Supplemental Sheet Page _l_ of_l_ 

Date: 

--- --- - ---- ----------- -----� 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name LEBM, Sung Hyun 
of inventor 

Inventor's 
Signature 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legat Name 
of inventor 

Inventor's 
Signature 

KIM, Yang Hyun 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name 
of inventor 

Inventor's 
Signature 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name 
of inve11tor 

Inventor's 
Signature 

Date: 

Date: 

Date: 

Date: 

�, oci" J-o!L -----� 
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20 l2/ l0/29 i?! � el 

LG0l!.:E:IJ/x.x.x.197 iicJg,t(':_! 

SUPPLEMENTAL SHEET FOR 

DECLARATION AND ASSIGNMENT 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name LEE J Oh 
of inventor 

' ung 

Inventor's 
Signature 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name LEEM, Sung Hyun 
of inventor 

Inventor's 
Signature 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name KIM, Yang Hyun 
of inventor 

Inventor's 
Signature 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name 
of inventor 

Inventor's 
Signature 

LEGAL NAME OF JOINT INVENTOR, IF ANY: 

Legal Name 
of inventor 

Inventor's 
Signature 

Docket No. SUN.LGI.420 

Docket No. P2012-Z0451US 

ADDITIONAL INVENTOR(S) 
Supplemental Sheet Page _1_ of _I_ 

Date: 

Date: 

Date: 

Date: 

Date: 
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PTO/AIN14 (08-12) 

Approved for use through 01/31/2014. 0MB 0651-0032 

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

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

Attorney Docket Number SUN.LGl.420 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 

bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 

document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

D 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Jeong Wook AN 
Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service

City Seoul !Country of Residence i I KR

Mailing Address of Inventor: 

Address 1 Seoul Square, 541, Namdaemunno 5-ga, Jung-gu 
Address 2 

City I Seoul I State/Province I 
Postal Code 1 100-114 I Country 1 I KR

Inventor 2 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Jung Oh LEE 
Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service

City Seoul !Country of Residence i I KR

Mailing Address of Inventor: 

Address 1 Seoul Square, 541, Namdaemunno 5-ga, Jung-gu 
Address 2 

City I Seoul I State/Province I 
Postal Code I 100-114 I Country 1 I KR

Inventor 3 I Remove I 
Legal Name 

EFS Web 2.2.3 
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PTO/AIN14 (08-12) 

Approved for use through 01/31/2014. 0MB 0651-0032 

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

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

Attorney Docket Number SUN.LGl.420 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

Prefix Given Name Middle Name Family Name Suffix 

Sung Hyun LEEM 
Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 

City Seoul !Country of Residence i I KR 

Mailing Address of Inventor: 

Address 1 Seoul Square, 541, Namdaemunno 5-ga, Jung-gu 

Address 2 

City I Seoul I State/Province I 
Postal Code I 100-114 I Country 1 I KR

Inventor 4 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Yang Hyun KIM 

Residence Information (Select One) 0 US Residency (!) Non US Residency O Active US Military Service 
City Seoul !Country of Residence i I KR 

Mailing Address of Inventor: 

Address 1 Seoul Square, 541, Namdaemunno 5-ga, Jung-gu 

Address 2 

City I Seoul I State/Province I 
Postal Code I 100-114 I Country 1 I KR

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 

Enter either Customer Number or complete the Correspondence Information section below. 

For further information see 37 CFR 1.33(a). 

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

Customer Number 23557 

Email Address jl@slepatents.com I I Add Email I !Remove Emaill 

EFS Web 2.2.3 
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PTO/AIN14 (08-12) 

Approved for use through 01/31/2014. 0MB 0651-0032 

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

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

Attorney Docket Number SUN.LGl.420 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

Application Information: 

Title of the Invention WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

Attorney Docket Number SUN.LGl.420 I Small Entity Status Claimed □

Application Type Nonprovisional 

Subject Matter Utility 
Suggested Class (if any) Isub Class (if any) I
Suggested Technology Center (if any) 

Total Number of Drawing Sheets (if any) 36 I Suggested Figure for Publication (if any) I 

Publication Information: 

D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 
D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the

subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

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

SUN.LGI.420 

WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit under 35 U.S.C §119 of Korean Patent Application 

Nos. 10-2012-0029987, filed March 23, 2012, and 10-2012-0079004, filed July 19, 2012, which 

are hereby incorporated by reference in their entirety. 

BACKGROUND 

The embodiment relates to a wireless power receiver and a method of manufacturing the 

same. In more particular, the embodiment relates to a wireless power receiver used for wireless 

power transmission or an antenna to reduce a thickness of the wireless power receiver and to 

simplify the manufacturing process thereof and a method of manufacturing the same. 

15 A wireless power transmission or a wireless energy transfer refers to a technology of 

wirelessly transferring electric energy to desired devices. In the 1800's, an electric motor or a 

transformer employing the principle of electromagnetic induction has been extensively used and 

then a method of transmitting electrical energy by irradiating electromagnetic waves, such as 

radio waves or lasers, has been suggested. Actually, electrical toothbrushes or electrical razors, 

20 which are frequently used in daily life, are charged based on the principle of electromagnetic 

induction. The electromagnetic induction refers to the generation of an electric current through 

induction of a voltage when a magnetic field is changed around a conductor. The 

electromagnetic induction scheme has been successfully commercialized for electronic 

appliances having small sizes, but represents a problem in that the transmission distance of 

25 power is too short. 

Besides the electromagnetic induction scheme, the long-distance transmission using the 

resonance and the short-wavelength radio frequency has been suggested as the wireless energy 

transfer scheme. 

However, m general, a wireless power receiver disposed m a terminal has a thick 

30 thickness and the manufacturing process thereof is complicated. 
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BRIEF SUMMARY 

An embodiment provides a method capable of remarkably reducing a thickness of a 

wireless power receiver by directly disposing a coil unit on a top surface of a magnetic substrate. 

An embodiment provides a method capable of ensuring high power transmission 

5 efficiency and enabling communication with external devices by directly disposing a coil unit 

and a near field communication antenna on a top surface of a magnetic substrate. 

An embodiment provides a method capable of simplifying the manufacturing process for 

a wireless power receiver by directly disposing a coil unit on a magnetic substrate. 

An embodiment provides a method capable of remarkably reducing a thickness of a 

10 wireless power receiver by disposing a coil unit inside a magnetic substrate. 

An embodiment provides a method capable of ensuring high power transmission 

efficiency and enabling communication with external devices by disposing a coil unit inside a 

magnetic substrate and a near field communication antenna on a magnetic substrate. 

An embodiment provides a method capable of simplifying the manufacturing process for 

15 a wireless power receiver by disposing a coil unit inside a magnetic substrate. 

A wireless power receiver according to one embodiment includes a magnetic substrate 

and a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 

A wireless power receiver according to one embodiment includes a magnetic substrate 

20 and a coil a coil configured to wirelessly receive power, wherein the coil is formed as a 

conductive layer at the magnetic substrate, wherein a part of the coil is disposed inside the 

magnetic substrate. 

A method of manufacturing a wireless power receiver for wirelessly receiving power 

according to one embodiment includes forming a conductor on a protective film, forming a 

25 conductive pattern by etching the conductor, connecting a connecting unit to be connected to an 

external circuit to a connection terminal of the conductive pattern, obtaining a magnetic substrate 

having a receiving space of a predetermined shape corresponding to the connecting unit and 

disposing the magnetic substrate on the conductive pattern while positioning the connecting unit 

in the receiving space. 
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According to one embodiment, the thickness of the wireless power receiver can be 

remarkably reduced by directly disposing the coil unit on a top surface of the magnetic substrate. 

According to one embodiment, the high power transmission efficiency can be ensured and 

communication with external devices can be enabled by directly disposing the coil unit and the 

5 near field communication antenna on the top surface of the magnetic substrate. 

According to one embodiment, the manufacturing process for the wireless power receiver 

can be simplified by directly disposing the coil unit on the magnetic substrate only through 

laminating and etching processes. 

According to one embodiment, the thickness of the wireless power receiver can be 

10 remarkably reduced by forming the conductive pattern inside the magnetic substrate. 

According to one embodiment, the high power transmission efficiency can be ensured by 

forming the conductive pattern inside the magnetic substrate and the communication with 

external devices can be enabled by using the near field communication antenna. 

According to one embodiment, the connecting unit is disposed in the receiving space of 

15 the magnetic substrate so that the thickness of the wireless power receiver can be remarkably 

reduced as much as the thickness of the connecting unit. 

According to one embodiment, a tape substrate is used as the connecting unit so that the 

overall size of the wireless power receiver can be reduced. 

According to one embodiment, a lead frame is used as the connecting unit, so the wiring 

20 layer included in the connecting unit can be protected from the heat, external moisture or impact 

and the mass production can be realized. 

According to one embodiment, the magnetic field directed to the outside can be changed 

into the coil unit due to the conductive pattern formed in the magnetic substrate, so the power 

transmission efficiency can be improved, at the same time, the amount of the magnetic field 

25 leaked to the outside can be reduced so that the bad influence of the magnetic field exerted to the 

human body can be diminished. 

According to one embodiment, the wireless power receiver can be manufactured only 

through the processes of forming the pattern groove and inserting the coil unit, so that the 

manufacturing process can be simplified. 
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Other various effects of the embodiments will be disclosed directly or indirectly in the 

detailed description of the embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view illustrating a wireless power receiver 1000 according to the 

first embodiment; 

FIG. 2 is a plan view illustrating a wireless power receiver 1000 according to the first 

embodiment; 

FIG. 3 is a sectional view taken along line A-A' of a connecting unit 300 of a wireless 

10 power receiver 1000 shown in FIG. 2; 

FIGS. 4 to 8 are views for explaining a method of manufacturing a wireless power 

receiver 1000 according to one embodiment; 

FIG. 9 is a sectional view taken along line A-A' of a connecting unit 300 of a wireless 

power receiver 1000 shown in FIG. 2 according to the second embodiment; 

15 FIG. 10 is a plan view illustrating a wireless power receiver 1000 according to the third 

embodiment; 

FIG. 11 is a perspective view illustrating a wireless power receiver 1000 according to the 

fourth embodiment; 

FIG. 12 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

20 embodiment; 

25 

FIG. 13 is a sectional view taken along line B-B' of a connecting unit 300 of a wireless 

power receiver 1000 shown in FIG. 12 according to the fourth embodiment; 

FIG. 14 is a perspective view illustrating a wireless power receiver 1000 according to the 

fifth embodiment; 

FIG. 15 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

embodiment; 

FIG. 16 is a sectional view taken along line C-C' of a wireless power receiver 1000

according to the fifth embodiment; 

FIGS. 17 to 21 are views for explaining a method of manufacturing a wireless power 

30 receiver 1000 according to the fifth embodiment; 
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FIG. 22 is a view for explaining variation of inductance, resistance and Q values of a coil 

unit 200 as a function of a usable frequency when the coil unit 200 is disposed on a top surface 

of a magnetic substrate according to the first embodiment; 

FIG. 23 is a view for explaining variation of inductance, resistance and Q values of a coil 

5 unit 200 as a function of a usable frequency when the coil unit 200 is disposed in a pattern 

groove formed in a magnetic substrate according to the fifth embodiment; 

FIG. 24 is an H-field for illustrating a radiation pattern of a magnetic field when a coil 

unit is disposed on a top surface of a magnetic substrate according to the first embodiment; 

FIG. 25 is an H-field for illustrating a radiation pattern of a magnetic field when a coil 

10 unit is disposed in a pattern groove formed in a magnetic substrate according to the fifth 

embodiment; 

FIG. 26 is an exploded perspective view of a wireless power receiver 1000 according to 

still another embodiment; 

FIG. 27 is a perspective view of a wireless power receiver 1000 according to still another 

15 embodiment; 

20 

FIG. 28 is a sectional view of a wireless power receiver 1000 according to still another 

embodiment; and 

FIGS. 29 to 37 are views for explaining a method of manufacturing a wireless power 

receiver according to still another embodiment. 

DETAILED DESCRIPTION 

Hereinafter, exemplary embodiments will be described m detail with reference to 

accompanying drawings so that those skilled in the art can easily work with the embodiments. 

Hereinafter, "conductive pattern" refers to the shape of a conductive layer and may be 

25 used to refer to a structure formed by a patterning process. "conductive layer" may be used 

interchangeably with "conductive pattern" and refers to a structure formed by methods including 

patterning, etching, deposing, selective plating, and the like. 

FIG. 1 is a perspective view illustrating a wireless power receiver 1000 according to the 

first embodiment, FIG. 2 is a plan view illustrating the wireless power receiver 1000 according 
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to the first embodiment and FIG. 3 is a sectional view taken along line A-A' of a connecting unit 

300 of the wireless power receiver 1000 shown in FIG. 2. 

Referring to FIGS. 1 to 3, the wireless power receiver 1000 may include a magnetic 

substrate 100, a coil unit 200 and a connecting unit 300. 

5 The wireless power receiver 1000 may wirelessly receive power from a transmission 

side. According to one embodiment, the wireless power receiver 1000 may wirelessly receive 

the power using electromagnetic induction. According to one embodiment, the wireless power 

receiver 1000 may wirelessly receive the power using resonance. 

The electromagnetic induction and resonance may be used when transmitting the power 

10 using the magnetic field. 

The magnetic substrate 100 may change the direction of the magnetic field received from 

the transmission side. 

The magnetic substrate 100 can reduce the amount of the magnetic field to be leaked to 

the outside by changing the direction of the magnetic field received from the transmission side. 

15 In detail, the magnetic substrate 100 changes the direction of the magnetic field 

transferred from the transmission side in the lateral direction such that the magnetic field can be 

more concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field received from the 

transmission side and leaked to the outside to dissipate the magnetic field as heat. If the amount 

20 of the magnetic field leaked to the outside is reduced, the bad influence of the magnetic field 

exerted on the human body can be reduced. 

Referring to FIG. 3, the magnetic substrate 100 may include a magnet 110 and a support 

120. 

The magnet 110 may include a particle or a ceramic. 

25 The support 120 may include thermosetting resin or thermoplastic resin. 

The magnetic substrate 100 may be prepared in the form of a sheet and may have a 

flexible property. 

Referring again to FIG. 1, the coil unit 200 may include a first connection terminal 210, a 

second connection terminal 220 and a coil 230. The coil 230 may be formed as a conductive 

30 layer or a conductive pattern. 
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The first connection terminal 210 is located at one end of the coil 230 and the second 

connection terminal 220 is provided at the other end of the coil 230. 

The first and second connection terminals 210 and 220 are necessary for connection with 

the connecting unit 300. 

The coil 230 may be formed as a conductive pattern which is obtained by winding a 

conductive line several times. According to one embodiment, when viewed from the top, the coil 

pattern may have a spiral shape. However, the embodiment is not limited thereto, and various 

patterns may be formed. 

The coil unit 200 can be directly disposed on the top surface of the magnetic substrate 

10 100. According to one embodiment, an adhesive layer (not shown) may be disposed between the

15 

20 

coil unit 200 and the magnetic substrate 100. 

The coil unit 200 may include a conductor. The conductor may include a metal or an 

alloy. According to one embodiment, the metal may include silver or copper, but the 

embodiment is not limited thereto. 

The coil unit 200 may transfer the power, which is wirelessly received from the 

transmission side, to the connecting unit 300. The coil unit 200 can receive the power from the 

transmission side using the electromagnetic induction or resonance. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320 and a printed circuit board 330. 

The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 and the second connection terminal 320 of the 

connecting unit 300 may be connected to the second connection terminal 220 of the coil unit 

200. 

The printed circuit board 330 may include a wiring layer and a receiver circuit, which 

25 will be described later, may be disposed on the wiring layer. 

The connecting unit 300 connects the wireless power receiving circuit (not shown) with 

the coil unit 200 to transfer the power received from the coil unit 200 to a load (not shown) 

through the wireless power receiving circuit. The wireless power receiving circuit may include a 

rectifier circuit for converting AC power into DC power and a smoothing circuit for transferring 

30 the DC power to the load after removing ripple components from the DC power. 
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FIGS. 2 and 3 are views for explaining the structure of the wireless power receiver 1000 

according to the first embodiment in detail when the coil unit 200 is connected with the 

connecting unit 300. 

FIG. 2 is a plan view illustrating the wireless power receiver 1000 according to the first 

5 embodiment. 

FIG. 2 shows the coil unit 200 connected with the connecting unit 300. 

According to one embodiment, the connection between the coil unit 200 and the 

connecting unit 300 may be achieved by a solder. In detail, the first connection terminal 210 of 

the coil unit 200 may be connected to the first connection terminal 310 of the connecting unit 

10 300 through a first solder 10 and the second connection terminal 220 of the coil unit 200 may be 

connected to the second connection terminal 320 of the connecting unit 300 through a second 

solder 20. In more detail, the first connection terminal 210 of the coil unit 200 may be connected 

to the first connection terminal 310 of the connecting unit 300 through a via hole of the first 

solder 10 and the second connection terminal 220 of the coil unit 200 may be connected to the 

15 second connection terminal 320 of the connecting unit 300 through a via hole of the second 

solder 20. 

The wireless power receiver 1000 shown in FIG. 2 may be equipped in an electronic 

appliance, such as a terminal. 

The terminal may include a typical mobile phone, such as a cellular phone, a PCS 

20 (personal communication service) phone, a GSM phone, a CDMA-2000 phone, or a WCDMA 

phone, a PMP (portable multimedia player), a PDA (personal digital assistant), a smart phone, or 

an MBS (mobile broadcast system) phone, but the embodiment is not limited thereto. Various 

devices can be used as the terminal if they can wirelessly receive the power. 

A section taken along line A-A' of the connecting unit 300 shown in FIG. 2 will be 

25 explained with reference to FIG. 3. 

FIG. 3 is a sectional view taken along line A-A' of the connecting unit 300 of the 

wireless power receiver 1000 shown in FIG. 2. 

Referring to FIG. 3, the first connection terminal 210, the second connection terminal 220 

and the coil 230 constituting the coil unit 200 are disposed on the top surface of the magnetic 

30 substrate 100. 
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In the wireless power receiver 1000 according to the first embodiment, the coil unit 200 

is directly disposed on the top surface of the magnetic substrate 100, so the overall thickness can 

be remarkably reduced when comparing with the case in which the coil pattern is formed on an 

FPCB. 

Preferably, the magnetic substrate 100 has a thickness of 0.43 mm and the coil unit 200 

has a thickness of 0.1 mm, so the overall thickness is 0.53 mm. However, this numerical value is 

illustrative purpose only. 

That is, the thickness of the wireless power receiver 1000 can be reduced by preparing 

the coil unit 200 in the form of a conductor, a conductive pattern or a thin film. Since the current 

10 trend has tended toward the slimness, if the wireless power receiver 1000 is applied to the 

electronic device, such as the portable terminal, the overall thickness of the portable terminal can 

be reduced and the power can be effectively received from the transmission side. 

The connecting unit 300 is directly disposed on the coil unit 200. Since the connecting 

unit 300 is directly disposed on the coil unit 200, the coil unit 200 can be readily connected with 

15 the connecting unit 300. 

20 

The first connection terminal 210 of the coil unit 200 is connected to the first connection 

terminal 310 of the connecting unit 300 through the solder 10. 

The second connection terminal 220 of the coil unit 200 is connected to the second 

connection terminal 320 of the connecting unit 300 through the solder 20. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T. In addition, the coil 230 can be designed to have a predetermined winding interval. 

FIGS. 4 to 8 are views for explaining a method of manufacturing the wireless power 

receiver 1000 according to one embodiment. 

The structure of the wireless power receiver 1000 may be essentially identical to the 

25 structure of the wireless power receiver 1000 described with reference to FIGS. 1 to 3. 

First, referring to FIG. 4, the magnetic substrate 100 is prepared. 

Then, referring to FIG. 5, a conductor 201 is directly laminated on the top surface of the 

magnetic substrate 100. According to one embodiment, the conductor 201 may be laminated 

after the adhesive layer has been laminated on the top surface of the magnetic substrate 100. 
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According to one embodiment, a laminating process can be used to form the conductor 

201 on the top surface of the magnetic substrate 100. According to the laminating process, the 

conductor 201 is heated at the predetermined temperature and then predetermined pressure is 

applied to the conductor 201. The laminating process refers to a process of forming 

5 heterogeneous materials, such as a metal foil and a paper, by using heat and pressure. 

10 

Then, referring to FIG. 6, a mask 500 is laminated on the top surface of the conductor 

201. The mask 500 may be selectively formed on the top surface of the conductor 201

corresponding to positions of the first connection terminal 210, the second connection terminal 

220 and the coil 230 of the coil unit 200. 

After that, referring to FIG. 7, the structure shown in FIG. 6 is immersed in an etchant so 

that portions of the conductor 201 where the mask 500 is not positioned may be etched. Thus, the 

conductor 201 may have a predetermined conductive pattern. 

Then, the coil unit 200 of the wireless power receiver 1000 is formed by removing the 

mask 500. 

15 Thereafter, referring to FIG. 8, the soldering work is performed to connect the coil unit 

200 with the connecting unit 300. 

That is, the first connection terminal 210 of the coil unit 200 may be connected to the first 

connection terminal 310 of the connecting unit 300 through the first solder 10 and the second 

connection terminal 220 of the coil unit 200 may be connected to the second connection terminal 

20 320 of the connecting unit 300 through the second solder 20. 

As described above, since the coil unit 200 is directly disposed on the top surface of the 

magnetic substrate 100, the overall thickness of the wireless power receiver 1000 can be 

remarkably reduced. In addition, since the wireless power receiver 1000 can be manufactured 

only through the laminating and etching processes, the manufacturing process may be simplified. 

25 FIG. 9 is a sectional view taken along line A-A' of the connecting unit 300 of the wireless power 

receiver 1000 shown in FIG. 2 according to the second embodiment. 

Referring to FIG. 9, the wireless power receiver 1000 may include a magnetic substrate 

100, a coil unit 200, a connecting unit 300 and an adhesive layer 700. 

The magnetic substrate 100, the coil unit 200, and the connecting unit 300 are identical to 

30 those described with reference to FIG. 1. 
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The adhesive layer 700 is interposed between the magnetic substrate 100 and the coil unit 

200 to bond the magnetic substrate 100 to the coil unit 200. 

FIG. 10 is a plan view illustrating a wireless power receiver 1000 according to the third 

embodiment. 

5 Referring to FIG. 10, the wireless power receiver 1000 may include a magnetic substrate 

100, a coil unit 200, a connecting unit 300 and a short-range communication antenna 600. 

The magnetic substrate 100, the coil unit 200 and the connecting unit 300 are identical to 

those described with reference to FIGS. 1 to 3. 

The short-range communication antenna 600 includes a first connection terminal 610, a 

10 second connection terminal 620 and an outer peripheral coil 630. 

The first connection terminal 610 and the second connection terminal 620 of the short

range communication antenna 600 are connected to the connecting unit 300. 

The short-range communication antenna 600 can make near field communication with a 

reader. The short-range communication antenna 600 may serve as an antenna that transceives 

15 information in cooperation with the reader. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. According to one embodiment, when 

the coil unit 200 is disposed at the center of the magnetic substrate 100, the short-range 

communication antenna 600 may be arranged along the outer peripheral portion of the magnetic 

20 substrate 100 to surround the coil unit 200. The short-range communication antenna 600 may 

have a rectangular configuration by winding one conductive line several times, but the 

embodiment is not limited thereto. 

Similar to the coil unit 200, the short-range communication antenna 600 may be formed 

as a conductive pattern or a conductive layer. 

25 Various short-range communication technologies can be applied to the short-range 

communication antenna 600, and the NFC technology is preferable. The NFC technology has the 

band of 12.56 MHz and is used for wireless communication in a short distance. 

The short-range communication antenna 600 can be directly disposed on the top surface 

of the magnetic substrate 100. 
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The method of forming the short-range communication antenna 600 on the magnetic 

substrate 100 may be identical to the method described with reference to FIG. 4. 

Hereinafter, a wireless power receiver 1000 according to the fourth embodiment will be 

described with reference to FIGS. 11 to 13. 

5 FIG. 11 is a perspective view illustrating the wireless power receiver 1000 according to 

the fourth embodiment. 

Referring to FIG. 11, the wireless power receiver 1000 includes a magnetic substrate 100, 

a coil unit 200 and a connecting unit 300. 

The magnetic substrate 100 and the coil unit 200 are identical to those described with 

10 reference to FIG. 1. However, the magnetic substrate 100 is slightly different from the magnetic 

substrate 100 described with reference to FIG. 1, so the following description will be made while 

focusing the difference of the magnetic substrate 100. 

Referring to FIG. 11, the magnet substrate 100 is formed with a receiving space 130 

having a structure the same as that of the connecting unit 300. That is, referring to FIG. 1, the 

15 coil unit 200 is disposed on the top surface of the magnetic substrate 100 and the connecting unit 

300 is disposed on the coil unit 200. However, referring to FIG. 11, the receiving space 130 

having the structure the same as that of the connecting unit 300 is formed in the magnetic 

substrate 100, so that the connecting unit 300 may be disposed under the coil unit 200. 

FIG. 12 is a plan view illustrating a wireless power receiver 1000 according to the fourth 

20 embodiment. 

FIG. 12 shows the state in which the coil unit 200 and the connecting unit 300 are 

interconnected with each other. 

The connecting unit 300 has a thickness equal to or smaller than a thickness of the 

magnetic substrate 100. The connecting unit 300 may be implemented as a flexible printed 

25 circuit board (FPCB). 

The connecting unit 300 may be disposed in the receiving space 130 of the magnetic 

substrate 100. 

If the thickness of the connecting unit 300 is equal to or smaller than the thickness of the 

magnetic substrate 100, different from the embodiment shown in FIG. 3, the overall thickness of 

30 the wireless power receiver 1000 can be reduced as much as the thickness of the connecting unit 
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300. In addition, since the usage of the magnet 110 and the support 120 can be reduced due to

the receiving space 130, it is advantageous in terms of cost effectiveness. 

FIG. 13 is a sectional view taken along line B-B' of the connecting unit 300 of the 

wireless power receiver 1000 shown in FIG. 12 according to the fourth embodiment. 

The following description will be made on the assumption that the connecting unit 300 

has a thickness smaller than that of the magnetic substrate 100. 

Referring to FIG. 13, the first connection terminal 210, the second connection terminal 

220 and the coil 230 constituting the coil unit 200 are disposed on the top surface of the 

connecting unit 300. 

10 The connecting unit 300 is disposed under the coil unit 200. 

15 

The first connection terminal 210 of the coil unit 200 is connected to the first connection 

terminal 310 of the connecting unit 300 by the solder 10. 

The second connection terminal 220 of the coil unit 200 is connected to the second 

connection terminal 320 of the connecting unit 300 by the solder 20. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T. In addition, the coil 230 can be designed to have a predetermined winding interval. 

Referring to FIG. 12, different from the embodiment shown in FIG. 3, the thickness of 

the connecting unit 300 is smaller than the thickness of the magnetic substrate 100, so the overall 

thickness of the wireless power receiver 1000 can be reduced as much as the thickness of the 

20 connecting unit 300. In addition, since the usage of the magnet 110 and the support 120 can be 

reduced due to the receiving space 130, it is advantageous in terms of cost effectiveness. 

Hereinafter, a wireless power receiver 1000 according to the fifth embodiment will be 

described in detail with reference to FIGS. 14 to 20. 

FIG. 14 is a perspective view illustrating the wireless power receiver 1000 according to 

25 the fifth embodiment, FIG. 15 is a plan view illustrating the wireless power receiver 1000 

according to the fourth embodiment, FIG. 16 is a sectional view taken along line C-C' of the 

wireless power receiver 1000 according to the fifth embodiment, and FIGS. 17 to 21 are views 

for explaining a method of manufacturing the wireless power receiver 1000 according to the fifth 

embodiment. 

J:\SUN\LGI\420\Application\as-filed.doc/whs 

Ex.1002 
APPLE INC. / Page 628 of 668



14 SUN.LGI.420 

First, referring to FIG. 14, the wireless power receiver 1000 according to the fifth 

embodiment may include a magnetic substrate 100, a coil unit 200 and a connecting unit 300. 

According to one embodiment, the wireless power receiver 1000 can wirelessly receive 

power from the transmission side using electromagnetic induction. In this case, the coil 230 of 

5 the coil unit 200 can wirelessly receive power through the electromagnetic induction with a coil 

of the transmission side. 

According to one embodiment, the wireless power receiver 1000 can wirelessly receive 

power from the transmission side using resonance. 

The magnetic substrate 100 may change the direction of the magnetic field received from 

10 the transmission side. 

The magnetic substrate 100 can reduce the amount of the magnetic field leaked to the 

outside by changing the direction of the magnetic field received from the transmission side. 

The magnetic substrate 100 can change the direction of the magnetic field received from 

the transmission side in the lateral direction such that the magnetic field can be more 

15 concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field received from the 

transmission side and leaked to the outside to dissipate the magnetic field as heat. If the amount 

of the magnetic field leaked to the outside is reduced, the bad influence of the magnetic field 

exerted on the human body can be reduced. 

20 Referring to FIG. 16, the magnetic substrate 100 may include a magnet 110 and a support 

25 

120. 

The magnet 110 may include a particle or a ceramic. According to one embodiment, the 

magnet 110 may be one of a spinel type magnet, a hexa type magnet, a sendust type magnet and 

a permalloy type magnet. 

The support 120 may include thermosetting resin or thermoplastic resin and support the 

magnetic substrate 100. 

The magnetic substrate 100 may be prepared in the form of a sheet and may have a 

flexible property. 
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Referring again to FIG. 14, the coil unit 200 may include a first connection terminal 210, 

a second connection terminal 220 and a coil 230. The coil 230 may formed as a conductive layer 

or a conductive pattern. 

The coil unit 200 may be disposed inside the magnetic substrate 100. In detail, the coil 

5 unit 200 may be buried inside the magnetic substrate 100. In more detail, the magnetic substrate 

100 may include a pattern groove and the coil unit 200 may be disposed in the pattern groove. 

The pattern groove may be formed as a conductive pattern or a conductive layer similar to the 

coil unit 200. 

The coil unit 200 has a thickness smaller than that of the magnetic substrate 100 and an 

10 upper portion of the coil unit 200 may be exposed out of the magnetic substrate 100. 

A process for manufacturing the wireless power receiver 1000 by disposing the coil unit 

200 and the connecting unit 300 in the magnetic substrate 100 will be described later with 

reference to FIGS. 17 to 21. 

The first connection terminal 210 of the coil unit 200 is located at one end of the coil 230 

15 and the second connection terminal 220 of the coil unit 200 is located at the other end of the coil 

230. 

The first and second connection terminals 210 and 220 of the coil unit 200 are necessary 

for connection with the connecting unit 300. 

The coil 230 may be formed as a coil pattern which is obtained by winding a conductive 

20 line several times. According to one embodiment, when viewed from the top, the coil pattern 

may have a spiral shape. However, the embodiment is not limited thereto, and various patterns 

may be formed. 

The coil unit 200 may transfer the power wirelessly received from the transmission side 

to the connecting unit 300. The coil unit 200 may transfer the power wirelessly received from the 

25 transmission side using the electromagnetic induction or resonance to the connecting unit 300. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320 and a printed circuit board 330. 

The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 and the second connection terminal 320 of the 
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connecting unit 300 may be connected to the second connection terminal 220 of the coil unit 

200. 

The printed circuit board 330 may include a wiring layer and the wiring layer may 

include a wireless power receiving circuit, which will be described later. 

5 The connecting unit 300 connects the wireless power receiving circuit (not shown) with 

10 

15 

the coil unit 200 to transfer the power received from the coil unit 200 to a load (not shown) 

through the wireless power receiver circuit. The wireless power receiver circuit may include a 

rectifier circuit (not shown) for converting AC power into DC power and a smoothing circuit for 

transferring the DC power to the load after removing ripple components from the DC power. 

FIGS. 15 and 16 show the detailed structure of the wireless power receiver 1000 

according to the fifth embodiment when the coil unit 200 is connected to the connecting unit 

300. 

FIG. 15 shows the coil unit 200 and the connecting unit 300 interconnected with each 

other. 

The coil unit 200 can be connected to the connecting unit 300 by a solder. 

Referring to FIG. 16, the first connection terminal 210 of the coil unit 200 may be 

connected to the first connection terminal 310 of the connecting unit 300 through a first solder 10 

and the second connection terminal 220 of the coil unit 200 may be connected to the second 

connection terminal 320 of the connecting unit 300 through a second solder 20. In detail, the first 

20 connection terminal 210 of the coil unit 200 may be connected to the first connection terminal 

310 of the connecting unit 300 through a via hole of the first solder 10 and the second connection 

terminal 220 of the coil unit 200 may be connected to the second connection terminal 320 of the 

connecting unit 300 through a via hole of the second solder 20. 

According to one embodiment, the via hole can be formed by using a laser. The laser may 

25 include a UV laser or a CO2 laser. 

FIG. 16 is a sectional view of the wireless power receiver 1000 in which the magnetic 

substrate 100 and the coil unit 200 are connected to the connecting unit 300. 

That is, the first connection terminal 210, the second connection terminal 220 and the coil 

230 constituting the coil unit 200 may be disposed in a pattern groove 140 of the magnetic 

30 substrate 100. 
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In addition, the magnetic substrate 100 and the coil unit 200 are connected to the 

connecting unit 300. 

The coil 230 may be designed to have a predetermined width W and a predetermined 

thickness T and the magnetic substrate 100 may be designed to have a predetermined thickness 

5 Tl. According to one embodiment, the coil 230 has a thickness of 0.1mm and the magnetic 

substrate 100 has a thickness of 0.43 mm, but these numerical values are illustrative purposes 

only. According to one embodiment, the thickness T of the coil 230 may be smaller than the 

thickness Tl of the magnetic substrate 100. 

In the wireless power receiver 1000 according to the fifth embodiment, the coil unit 200 

10 is directly disposed in the pattern groove 140 of the magnetic substrate 100, so the overall 

thickness of an electronic appliance equipped with the wireless power receiver 1000 can be 

reduced as much as the thickness of the coil unit 200. Thus, if the wireless power receiver 1000 

according to the fifth embodiment is applied to the electronic device, such as the portable 

terminal, the overall thickness of the portable terminal can be reduced suitably for the current 

15 trend of slimness 

In addition, in the wireless power receiver 1000 according to the fifth embodiment, the 

coil unit 200 is disposed in the pattern groove 140 of the magnetic substrate 100. Thus, different 

from the electronic appliance in which a coil pattern is formed on an FPCB, the overall size of 

the electronic device equipped with the wireless power receiver 1000 can be reduced. 

20 FIGS. 17 to 21 are views for explaining a method of manufacturing the wireless power 

25 

receiver 1000 according to the fifth embodiment. 

Hereinafter, the method of manufacturing the wireless power receiver 1000 according to 

the fifth embodiment will be described with reference to FIGS. 17 to 21 as well as FIGS. 14 to 

16. 

First, referring to FIG. 17, the magnetic substrate 100 is prepared. According to one 

embodiment, the magnetic substrate 100 may be produced by coating metal powder of sendust 

alloys, such as Al, Fe and SiO2, on polyethylene rubber and then forming an oxide layer on a 

surface of the polyethylene rubber. 

Then, referring to FIG. 18, heat and pressure are applied using a mold 1 to form the 

30 pattern groove in the magnetic substrate 100 for receiving the coil unit 200. The mold 1 may 
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have the shape corresponding to the shape of the coil unit 200. According to one embodiment, 

the mold 1 can be manufactured by using an aluminum alloy, a copper alloy or a cast iron. 

The mold 1 may be provided with a protrusion at a region corresponding to the coil unit 

200 for wirelessly receiving the power. 

5 When the heat is applied by using the mold 1, the heat having the specific temperature is 

applied by taking the property of the metal powder of the sendust alloy constituting the magnetic 

substrate 100 into consideration. According to one embodiment, if the magnetic substrate 100 is 

produced by coating the metal powder of sendust alloy on the polyethylene rubber, when the heat 

and pressure are applied by using the mold 1, high-pressure is applied at the temperature in the 

10 range of 100°C to 180°C, and then the mold 100 is cooled to the temperature of 100°C or below. 

After that, the mold 1 is separated from the magnetic substrate 100. If the mold 1 is separated 

just after the pressure has been applied to the magnetic substrate 100, the desired pattern groove 

140 may not be formed due to residual heat in the pattern groove 140. For this reason, the mold 1 

is separated from the magnetic substrate 100 after cooling the mold 100 to the temperature of 

15 100°C or below. 

If the magnetic substrate 100 is prepared by using the metal powder of sendust alloy, the 

heat temperature and pressure may vary depending on the distribution and concentration of the 

metal powder. That is, if the distribution of the metal powder is not uniform, the higher 

temperature and pressure may be applied. In contrast, if the distribution of the metal powder is 

20 uniform, the lower temperature and pressure may be applied. In addition, if the concentration of 

the metal powder is low, the lower temperature and pressure may be applied as compared with 

the case in which the concentration of the metal powder is high. Further, the heat temperature 

and pressure may vary depending on the composition of the metal powder, that is, depending on 

the alloy constituting the metal powder. 

25 In this manner, the temperature applied to the mold 1 may vary depending on the 

distribution, concentration and composition of the powder. 

According to one embodiment, laser may be irradiated, instead of applying heat and 

pressure using the mold 1, to form the pattern groove in the magnetic substrate 100 to receive the 

coil unit 200. In this case, the pattern groove can be formed by using an excimer laser that 

30 irradiates the laser beam having a wavelength band of ultraviolet ray. The excimer laser may 

J:\SUN\LGI\420\Application\as-filed.doc/whs 

Ex.1002 
APPLE INC. / Page 633 of 668



5 

19 SUN.LGI.420 

include a KrF excimer laser ( central wavelength 248 nm) or an ArF excimer laser ( central 

wavelength 193 nm). 

Next, referring to FIG. 19, the mold 1 is separated from the magnetic substrate 100 so 

that the magnetic substrate 100 is formed with the pattern groove 140. 

Then, referring to FIG. 20, the coil unit 200 is inserted into the pattern groove 140 

formed in the magnetic substrate 100. As the coil unit 200 is inserted into the pattern groove 140, 

a predetermined conductive pattern is formed in the pattern groove 140 of the magnetic substrate 

100. 

According to one embodiment, a process for forming the coil unit 200 in the pattern 

10 groove 140 of the magnetic substrate 100 may include a plating process or a process for inserting 

a metal which has been etched to have the conductive pattern formed by the coil unit 200. 

In detail, according to the plating process, the metallic material is filled in the pattern 

groove 140 to form the coil unit 200. At this time, the metallic material may include one selected 

from Cu, Ag, Sn, Au, Ni and Pd and the filling of the metallic metal can be performed through 

15 one of electroless plating, screen printing, sputtering, evaporation, ink-jetting and dispensing or a 

combination thereof. 

Then, referring to FIG. 21, the soldering process is performed to connect the coil unit 200 

with the connecting unit 300. 

That is, the first connection terminal 210 of the coil unit 200 is connected to the first 

20 connection terminal 310 of the connecting unit 300 through the solder 10 and the second 

connection terminal 220 of the coil unit 200 is connected to the second connection terminal 320 

of the connecting unit 300 through the solder 20. 

As described above, according to the method of manufacturing the wireless power 

receiver 1000 of the fifth embodiment, the pattern groove is formed in the magnetic substrate 

25 100 and the coil unit 200 is disposed in the pattern groove, so that the overall thickness of the 

wireless power receiver 1000 can be reduced. In addition, the wireless power receiver 1000 can 

be manufactured by simply forming the pattern groove and then inserting the coil unit into the 

pattern groove, so that the manufacturing process can be simplified. 

FIG. 22 is a view for explaining variation of inductance, resistance and Q values of the 

30 coil unit 200 as a function of a usable frequency when the coil unit 200 is disposed on a top 
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surface of the magnetic substrate according to the first embodiment, and FIG. 23 is a view for 

explaining variation of inductance, resistance and Q values of the coil unit 200 as a function of a 

usable frequency when the coil unit 200 is disposed in the pattern groove formed in the magnetic 

substrate according to the fifth embodiment. 

5 The inductance, resistance and Q values of the coil unit 200 can be expressed as 

following equation 1. 

[Equation 1] 

Q=W*L/R 

In equation 1, w is a frequency used when transmitting power, L is inductance of the coil 

10 unit 200 and R is resistance of the coil unit 200. 

As can be understood from equation 1, the Q value becomes high as the inductance of the 

coil unit 200 is increased. If the Q value is increased, the power transmission efficiency can be 

improved. The resistance of the coil unit 200 is a numerical value of power loss occurring in the 

coil unit 200 and the Q value becomes high as the resistance value is decreased. 

15 Referring to FIGS. 22 and 23, when comparing the fifth embodiment, in which the coil 

unit 200 is disposed in the pattern groove 140 of the magnetic substrate 100, with the first 

embodiment, in which the coil unit 200 is disposed on the top surface of the magnetic substrate 

100, when the usable frequency is 150 kHz, the inductance of the coil unit 200 is increased by 

352.42 um from about 9986.92 um to about 10339.34 um and the resistance of the coil unit 200 

20 is reduced by 0.057 Q from 0.910 Q to 0.853 Q. That is, the Q value is increased corresponding 

to the increment of the inductance and the reduction of the resistance. 

25 

Therefore, the wireless power receiver 1000 according to the fifth embodiment can 

increase the Q value by disposing the coil unit 200 in the pattern groove of the magnetic 

substrate 100. 

FIG. 24 is an H-field for illustrating a radiation pattern of a magnetic field when the coil 

unit is disposed on a top surface of the magnetic substrate according to the first embodiment, and 

FIG. 25 is an H-field for illustrating a radiation pattern of a magnetic field when the coil unit is 

disposed in the pattern groove formed in the magnetic substrate according to the fifth 

embodiment. 
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Referring to FIGS. 24 and 25, a greater amount of magnetic fields is radiated from the 

outer peripheral portion of the coil unit 200 when the coil unit 200 is disposed in the pattern 

groove formed in the magnetic substrate 100 as compared with the case in which the coil unit 

200 is disposed on the top surface of the magnetic substrate 100. This is because the magnetic 

5 field directed to the outside is changed in the lateral direction of the coil unit 200 due to the coil 

unit 200 buried in the magnetic substrate 100. 

In addition, a greater amount of magnetic fields is radiated at the inner portion of the coil 

unit 200 when the coil unit 200 is disposed in the pattern groove formed in the magnetic 

substrate 100 as compared with the case in which the coil unit 200 is disposed on the top surface 

10 of the magnetic substrate 100. This is also because the magnetic field directed to the outside is 

changed in the lateral direction of the coil unit 200 due to the coil unit 200 buried in the magnetic 

substrate 100. 

15 

Referring to FIGS. 24 and 25, the wireless power receiver 1000 may further include a 

short-range communication antenna 600. 

The short-range communication antenna 600 can make near field communication with a 

reader. The short-range communication antenna 600 may serve as an antenna that transceives 

information in cooperation with the reader. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. According to one embodiment, when 

20 the coil unit 200 is disposed at the center of the magnetic substrate 100, the short-range 

communication antenna 600 may be arranged along the outer peripheral portion of the magnetic 

substrate 100 to surround the coil unit 200. The short-range communication antenna 600 may 

have a rectangular configuration by winding one conductive line several times, but the 

embodiment is not limited thereto. 

25 Similar to the coil unit 200, the short-range communication antenna 600 may be formed 

as a conductive pattern or a conductive layer. 

Various short-range communication technologies can be applied to the short-range 

communication antenna 600 and the NFC technology is preferable. 

Hereinafter, a wireless power receiver according to another embodiment will be 

30 described with reference to FIGS. 26 to 37. 
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FIG. 26 is an exploded perspective view of the wireless power receiver 1000 according to 

still another embodiment, FIG. 27 is a perspective view of the wireless power receiver 1000 

according to still another embodiment, and FIG. 28 is a sectional view of the wireless power 

receiver 1000 according to still another embodiment. 

5 Meanwhile, FIG. 27 is a perspective view showing the assembled state of the elements of 

the wireless power receiver 1000 shown in FIG. 26, in which some elements are omitted. 

The wireless power receiver 1000 according to still another embodiment may be disposed 

in an electronic device, such as a portable terminal. 

Referring to FIGS. 26 to 28, the wireless power receiver 1000 may include a magnetic 

10 substrate 100, a coil unit 200, a connecting unit 300, a short-range communication antenna 600, 

an adhesive layer 700, a first dual-side adhesive layer 710, a second dual-side adhesive layer 

720, a protective film 800 and a release paper layer 730. 

Referring to FIG. 26, the magnetic substrate 100 can change the direction of the magnetic 

field transferred from the transmission side. 

15 The magnetic substrate 100 changes the direction of the magnetic field transferred to the 

coil unit 200 from the transmission side to reduce the amount of the magnetic field leaked to the 

outside. Thus, the magnetic substrate 100 may have the electromagnetic wave shielding effect. 

In detail, the magnetic substrate 100 changes the direction of the magnetic field 

transferred from the transmission side in the lateral direction such that the magnetic field can be 

20 more concentrated onto the coil unit 200. 

The magnetic substrate 100 can absorb some of the magnetic field transferred to the coil 

unit 200 from the transmission side and leaked to the outside to dissipate the magnetic field as 

heat. If the amount of the magnetic field leaked to the outside is reduced, the bad influence of the 

magnetic field exerted on the human body can be reduced. 

25 Referring to FIG. 28, the magnetic substrate 100 may include a magnet 110 and a support 

120. 

According to one embodiment, the magnet 110 may be one of a spinel type magnet, a 

hexa type magnet, a sendust type magnet and a permalloy type magnet. 

The support 120 may include thermosetting resin or thermoplastic resin and support the 

30 magnetic substrate 100. 
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Referring again to FIG. 26, the magnetic substrate 100 may be prepared in the form of a 

sheet and may have a flexible property. 

A receiving space 130 is formed at a predetermined area of the magnet substrate 100. The 

receiving space 130 has a structure the same as that of the connecting unit 300. The connecting 

5 unit 300 is disposed in the receiving space 130 and connected to the coil unit 200. 

The coil unit 200 can receive the power from the transmission side usmg the 

electromagnetic induction or resonance. Similar to the coil unit 200 illustrated in FIG. 1, the coil 

unit 200 may include a first connection terminal 210, a second connection terminal 220 and a 

coil 230. The coil 230 may be formed as a conductive layer or a conductive pattern. 

10 The connecting unit 300 connects a receiver circuit (not shown) with the coil unit 200 to 

transfer the power received from the coil unit 200 to a load (not shown) through the receiver 

circuit. 

The connecting unit 300 may include a wiring layer and the wiring layer may include the 

wireless power receiving circuit. The wireless power receiving circuit may include a rectifier 

15 circuit for rectifying the power received from the coil unit 200, a smoothing circuit for removing 

noise signals, and a main IC chip for performing the operation to wirelessly receive the power. 

In addition, the receiver circuit can transfer the signal received from the short-range 

communication antenna 600 to a short-range communication signal processing unit (not shown). 

The connecting unit 300 is disposed in the receiving space 130 of the magnetic substrate 

20 100 and connected to the coil unit 200. FIG. 27 shows the connecting unit 300 disposed in the 

receiving space 130 of the magnetic substrate 100. 

The connecting unit 300 may include a first connection terminal 310, a second 

connection terminal 320, a third connection terminal 340 and a fourth connection terminal 350. 

The first connection terminal 310 of the connecting unit 300 is connected to the first connection 

25 terminal 210 of the coil unit 200, the second connection terminal 320 of the connecting unit 300 

is connected to the second connection terminal 220 of the coil unit 200, the third connection 

terminal 340 of the connecting unit 300 is connected to a first connection terminal 610 of the 

short-range communication antenna 600 and the fourth connection terminal 350 of the 

connecting unit 300 is connected to a second connection terminal 620 of the short-range 

30 communication antenna 600. 
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The connecting unit 300 may have the shape corresponding to the shape of the receiving 

space 130 and may be disposed in the receiving space 130. Since the connecting unit 300 is 

disposed in the receiving space 130 of the magnetic substrate 100, the thickness of the wireless 

power receiver 1000 can be remarkably reduced as much as the thickness of the connecting unit 

5 300. Thus, the thickness of the electronic device, such as a portable terminal, equipped with the

wireless power receiver 1000 can be remarkably reduced. 

According to one embodiment, the connecting unit 300 may include a flexible printed 

circuit board (FPCB), a tape substrate (TS) or a lead frame (LF). If the tape substrate is used as 

the connecting unit 300, the thickness of the connecting unit 300 can be reduced, so that the 

10 overall size of the wireless power receiver 1000 can be reduced. 

If the lead frame is used as the connecting unit 300, the wiring layer included in the 

connecting unit 300 can be protected from the heat, external moisture or impact and the mass 

production can be realized. 

Referring again to FIG. 26, the short-range communication antenna 600 can make near 

15 field communication with a reader. The short-range communication antenna 600 may serve as an 

antenna that transceives information in cooperation with the reader. 

According to one embodiment, the NFC signal processing unit (not shown) can process 

the signal transferred to the short-range communication antenna 600 through the connecting unit 

300. 

20 Various short-range communication technologies can be applied to the short-range 

communication antenna 600 and the NFC technology is preferable. 

According to one embodiment, the short-range communication antenna 600 may be 

arranged at an outer peripheral portion of the coil unit 200. Referring to FIG. 27, when the coil 

unit 200 is disposed at the magnetic substrate 100, the short-range communication antenna 600 

25 may be arranged along the outer peripheral portion of the magnetic substrate 100 to surround the 

coil unit 200. The short-range communication antenna 600 may have a rectangular configuration 

by winding one conductive line several times, but the embodiment is not limited thereto. 

Referring again to FIG. 26, the adhesive layer (not shown) may be disposed under the 

protective film 800 to form the protective film 800 on the coil unit 200 and the short-range 

30 communication antenna 600, which will be described later in detail. 
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The first dual-side adhesive layer 710 is interposed between the magnetic substrate 100 

and the coil unit 200/short-range communication antenna 600 to adhere the coil unit 200 to the 

magnetic substrate 100, which will be described later in detail. Similar to the magnetic substrate 

100, a receiving space having the shape identical to the shape of the connecting unit 300 may be 

5 formed in the first dual-side adhesive layer 710. 

Referring again to FIG. 28, the second dual-side adhesive layer 720 adheres the 

protective film 800 to the release paper layer 730, which will be described later in detail. 

The coil unit 200 may be disposed on the magnetic substrate 100 and may have a spiral 

structure, but the embodiment is not limited thereto. 

10 Hereinafter, the method of manufacturing the wireless power receiver 1000 according to 

still another embodiment will be described with reference to FIGS. 29 to 37. 

When the manufacturing process starts, as shown in FIG. 29, the conductor 201, the 

adhesive layer 700 and the protective film 800 are prepared. 

According to one embodiment, the conductor 201 may be formed by using an alloy 

15 including copper. The copper is in the form of roll annealed copper or electrodeposited copper. 

The conductor 201 may have various thicknesses depending on the specification of a product. 

According to one embodiment, the conductor 201 may have the thickness of IO0µm, but the 

embodiment is not limited thereto. 

The adhesive layer 700 is used to reinforce the adhesive strength between the conductor 

20 201 and the protective film 800. The adhesive layer 700 may include thermosetting resin, but the 

embodiment is not limited thereto. The adhesive layer may have the thickness of 17µm, but the 

embodiment is not limited thereto. 

The protective film 800 protects the conductor 201 when a predetermined conductive 

pattern is formed in the conductor 201. In detail, the protective film 800 supports the conductor 

25 201 in the etching process, which will be described later, to protect the conductor 201 such that 

the predetermined conductive pattern can be formed in the conductor 201. 

According to one embodiment, the protective film 800 may include polyimide film (PI 

film), but the embodiment is not limited thereto. 

Then, as shown in FIG. 30, the conductor 201 is formed on the protective film 800 by the 

30 adhesive layer 700. The laminating process can be used to form the conductor 201 on the 
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protective film 800. The laminating process refers to the process to bond heterogeneous materials 

with each other by applying predetermined heat and pressure. 

Then, as shown in FIG. 31, a photoresist film 900 is attached onto the top surface of the 

conductor 201. The photoresist film 900 is used for etching the conductor 201 to form a 

5 predetermined conductive pattern in the conductor 201. A UV exposure type film or an LDI 

exposure type film may be used as the photoresist film 900. According to another embodiment, a 

photoresist coating solution can be coated on the top surface of the conductor 201 without using 

the photoresist film 900. 

After that, as shown in FIG. 32, the photoresist film 900 is subject to the exposure and 

10 development processes to form a mask pattern 910. 

The mask pattern 910 may be formed on the top surface of the conductor 201 

corresponding to the position of the conductive pattern. 

The exposure process refers to the process for selectively irradiating light onto the 

photoresist film 900 corresponding to the conductive pattern. In detail, in the exposure process, 

15 the light is irradiated onto regions of the conductor 201 where the conductive pattern is not 

formed. The development process refers to the process for removing the regions to which the 

light is irradiated through the exposure process. 

Due to the exposure and development processes, the mask pattern 910 may be formed in 

the regions corresponding to the coil unit 200 and the short-range communication antenna 600. 

20 The conductor 201 exposed through the mask pattern 910 may be etched. 

Then, as shown in FIG. 33, a predetermined portion of the conductor 201 where the mask 

pattern 910 is not formed may be removed through the etching process. The etching process 

refers to the process of removing the predetermined portion of the conductor 201 where the mask 

pattern 910 is not formed by using a chemical reacting with the predetermined portion of the 

25 conductor 201. According to one embodiment, the conductor 201 may be patterned through the 

wet etching or dry etching. 

After that, as shown in FIG. 34, the mask pattern 910 is removed so that the first and 

second connection terminals 210 and 220 of the coil unit 200, the first and second connection 

terminals 610 and 620 of the short-range communication antenna 600, the coil 230 having a 
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predetermined conductive pattern and the short-range communication antenna 600 having a 

predetermined conductive pattern may be formed. 

Then, as shown in FIG. 35, the soldering process is performed to connect the coil unit 

200 and the short-range communication antenna 600 to the connecting unit 300. According to 

5 one embodiment, the soldering process includes the reflow process, but the embodiment is not 

limited thereto. The reflow process refers to the process for bonding the coil unit 230 and the 

short-range communication antenna 600 with the connecting unit 300 by melting solder cream 

using high-temperature heat to ensure the stable electrical connection between the connecting 

unit 300 and the coil unit 230/NFC antenna 600. 

10 The first connection terminal 310 of the connecting unit 300 may be connected to the first 

connection terminal 210 of the coil unit 200 by a solder 30, the second connection terminal 320 

of the connecting unit 300 may be connected to the second connection terminal 220 of the coil 

unit 200 by the solder 30, the third connection terminal 340 of the connecting unit 300 may be 

connected to the first connection terminal 610 of the short-range communication antenna 600 by 

15 the solder 30 and the fourth connection terminal 350 of the connecting unit 300 may be 

connected to the second connection terminal 620 of the short-range communication antenna 600. 

Then, as shown in FIG. 36, the magnetic substrate 100 is laminated on a predetermined 

portion of the conductive pattern where the connecting unit 300 is not present. In detail, the 

magnetic substrate 100 may be laminated on the top surfaces of the coil 230 and the short-range 

20 communication antenna 600. 

Prior to the above, the receiving space corresponding to the connecting unit 300 can be 

formed at the magnetic substrate 100. The receiving space of the magnetic substrate 100 may 

have the shape identical to the shape of the connecting unit 300. 

As described above with reference to FIG. 26, since the connecting unit 300 is disposed 

25 in the receiving space 130 of the magnetic substrate 100, the thickness of the wireless power 

receiver 1000 can be remarkably reduced as much as the thickness of the connecting unit 300. 

Thus, the thickness of the electronic device, such as a portable terminal, equipped with the 

wireless power receiver 1000 can be remarkably reduced. 

The coil 230/short-range communication antenna 600 and the magnetic substrate 100 

30 may be adhered with each other by the first dual-side adhesive layer 710. According to one 
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embodiment, the magnetic substrate 100 may have the thickness in the range of IO0µm to 

800µm, but the embodiment is not limited thereto. According to one embodiment, the first dual

side adhesive layer 710 may have the thickness in the range of IOµm to 50µm, but the 

embodiment is not limited thereto. 

5 After that, as shown in FIG. 3 7, the release paper layer 730 is attached to one side of the 

10 

protective film 800 by interposing the second dual-size adhesive layer 720 therebetween. The 

release paper layer 730 is a paper layer for protecting the second dual-size adhesive layer 720

and may be removed when the wireless power receiver is disposed in a case of an electronic 

device, such as a portable terminal. 

Although embodiments have been described with reference to a number of illustrative 

embodiments thereof, it should be understood that numerous other modifications and 

embodiments can be devised by those skilled in the art that will fall within the spirit and scope of 

the principles of this disclosure. More particularly, various variations and modifications are 

possible in the component parts and/or arrangements of the subject combination arrangement 

15 within the scope of the disclosure, the drawings and the appended claims. In addition to 

variations and modifications in the component parts and/or arrangements, alternative uses will 

also be apparent to those skilled in the art. 
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What is claimed is: 

29 

CLAIMS 

1. A wireless power receiver comprising:

a magnetic substrate; and 

SUN.LGI.420 

a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 

2. The wireless power receiver of claim 1, wherein the coil is formed as a conductive

pattern on the magnetic substrate. 

3. The wireless power receiver of claim 1, wherein the magnetic substrate has a

receivmg space of a predetermined shape formed therein corresponding to a shape of a 

connecting unit connected to a wireless power receiving circuit. 

4. The wireless power receiver of claim 3, further compnsmg the connecting unit

disposed in the receiving space and connected to the coil. 

5. The wireless power receiver of claim 4, wherein the connecting unit comprises one of

a flexible printed circuit board, a lead frame and a tape substrate. 

6. The wireless power receiver of claim 1, further compnsmg a short-range

communication antenna formed on the magnetic substrate to surround the coil. 

7. The wireless power receiver of claim 6, wherein the short-range communication

antenna comprises a near field communication (NFC) antenna. 

8. The wireless power receiver of claim 6, wherein the magnetic substrate has a

receivmg space of a predetermined shape formed therein corresponding to a shape of a 

connecting unit connected to a wireless power receiving circuit. 

J:\SUN\LGI\420\Application\as-filed.doc/whs 

Ex.1002 
APPLE INC. / Page 644 of 668



30 SUN.LGI.420 

9. The wireless power receiver of claim 8, further compnsmg the connecting unit

disposed in the receiving space and connected to the coil and a near field communication signal 

process unit. 

10. A wireless power receiver comprising:

a magnetic substrate; and 

a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer at the magnetic substrate, 

wherein a part of the coil is disposed inside the magnetic substrate. 

11. The wireless power receiver of claim 10, wherein the coil is formed as a conductive

pattern at the magnetic substrate. 

12. The wireless power receiver of claim 10, wherein the magnetic substrate comprises a

pattern groove for receiving a part of the coil and the part of the coil is disposed in the pattern 

groove. 

13. The wireless power receiver of claim 10, wherein the coil has a thickness smaller

than a thickness of the magnetic substrate and an upper portion of the coil is exposed out of the 

magnetic substrate. 

14. A method of manufacturing a wireless power receiver for wirelessly receiving

power, the method comprising: 

forming a conductor on a protective film; 

forming a conductive pattern by etching the conductor; 

connecting a connecting unit to be connected to an external circuit to a connection 

terminal of the conductive pattern; 

obtaining a magnetic substrate having a receivmg space of a predetermined shape 

corresponding to the connecting unit; and 
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disposing the magnetic substrate on the conductive pattern while positioning the 

connecting unit in the receiving space. 

15. The method of claim 14, wherein the forming of the conductive pattern comprises

etching the conductor to form the conductive pattern corresponding to a coil for wirelessly 

receiving the power and a near field communication antenna for making communication with an 

outside. 

16. The method of claim 15, which comprises positioning connection terminals of the

coil and the near field communication antenna in the receiving space. 

17. The method of claim 14, wherein the disposing of the magnetic substrate comprises

forming the magnetic substrate on the conductive pattern using a dual-side adhesive layer. 

18. The method of claim 14, further comprising forming a release paper layer on the

protective film using a dual-side adhesive layer. 

19. A terminal equipped therein with a wireless power receiver of claim 1.

20. A terminal equipped therein with a wireless power receiver of claim 10.
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ABSTRACT 
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A wireless power receiver according to one embodiment includes a magnetic substrate 

and a coil configured to wirelessly receive power, wherein the coil is formed as a conductive 

layer on the magnetic substrate. 

J:\SUN\LGI\420\Application\as-filed.doc/whs 

Ex.1002 
APPLE INC. / Page 647 of 668



1000 

330 310 320 

300 
210 220 230 

200 

FIG.1 

100 

Ex.1002 
APPLE INC. / Page 648 of 668



1000 

300 A
1 

FIG. 2 

100 

Ex.1002 
APPLE INC. / Page 649 of 668



1000 
330 

0 . 0

220 230 

FIG. 3 

0 0 O 0 
0 0 0 0 0 

0 0 0 0 
· o o o · 

0 
o 

0 
0 

O 0 
0 0. 

0 

FIG. 4 

C 

10 

210 

0 0 0 0 
0 0 •· .. 0 0 

0 0 o 

110 120 
'--------v-----

100 

Ex.1002 
APPLE INC. / Page 650 of 668



0 
. 0 

500 

0 

0 0 

. 0 

0 

0 
. 0 

500 

220 

201 

0 

0 
0 

0 
. 0 

201 

230 

FIG. 5 

0 

0 

FIG. 6 

FIG. 7 

0 

0
. 

0 

0
. 

0 

0 

0 

110 120 
"-------y---) 

100 

0 

110 120 
"-------y---) 

100 

0 

0 
0 

0 

0 0 

0 0 

0 
0 

0 

210 

Ex.1002 
APPLE INC. / Page 651 of 668



20 10 

0 

0 
. 0 0 0 0 

220 230 110 120 
210 

� 

100 

FIG. 8 

1000 

20 10 

700 

0 0 0 0, 

0 
0 0 0 0 b 0 

220 230 110 120 210 
� 

100 

FIG. 9 

Ex.1002 
APPLE INC. / Page 652 of 668



1000 

630 610 620 

600 

100 

300 

FIG. 10 

Ex.1002 
APPLE INC. / Page 653 of 668



1000 

330 310 320 

300 

210 220 230 

200 

FIG. 11 

Ex.1002 
APPLE INC. / Page 654 of 668



1000 

300 B
1 

FIG. 12 

100 

Ex.1002 
APPLE INC. / Page 655 of 668



1000 

20 

1000 

330 310 320 

300 

FIG. 13 

210 220 230 

200 

FIG. 14 

10 

100 

100 
� 

110 120 

! ! ' 

0 

0 'O 

0 

Ex.1002 
APPLE INC. / Page 656 of 668



1000 

300 c
l 

FIG. 15 

100 

Ex.1002 
APPLE INC. / Page 657 of 668



1000 
330 

230 

0 

220 230 140 110 120 
'-------y---) 

210 

0 .. 0 O 
. 0· O 0 

o o . ·o· o
. O O O 

100 

FIG. 16 

0 o. 
O 

··. 0 O O 0

o o o· o o o
O O O O O o 

FIG. 17 

110 120 
'-------y---) 

100 

Ex.1002 
APPLE INC. / Page 658 of 668



0 . 0 O . O 
O 0 

0 . 0 . . . 

•. O O O O 

·c) o 
0 0 0 

0 
0 

0 0 .0

0 
0 

0 

0 

0 

0 

o O 0

O O 0 

FIG. 18 

. 0

0 

0 

O 0 

0 O 

0 

140 

FIG. 19 

o. o· . o 
0 0 

0 0 
0 0 

0. 0 o 

0 
0 

0 
0 

.0 . 
0 

110 120 
'--------v-----

100 

0 
0 .. . 

0 
0 0 ·. 

Ex.1002 
APPLE INC. / Page 659 of 668



6 
0 0 O 

220 

1000 

20 

6 
0 0 0 

220 

0 

O 0 

0 O 

0 

230 140 

FIG. 20 

0 O 

0 0 

230 140 

FIG. 21 

210 

10 

JT,0 

0 

110 120 
210 

100 

Ex.1002 
APPLE INC. / Page 660 of 668



Freq[kHz] 
Inductance Resistance Q 

Setup1 : Sweep Setup1 : Sweep Set up 1 : Sweep 

130.000000 10023.448082 0.809633 10.012480 

131. 000000 10021.543951 0.814464 10.028048 

132.000000 10019.649417 0.819320 10. 043115

133.000000 10017.764376 0.824199 10.057691 

134.000000 10015.888496 0. 829101 10 .071784 

135.000000 10014.021426 0.834027 10.085405 

136.000000 1 00 12 . 163025 0.838976 10.098561 

137.000000 10010.312867 0.843948 10. 111262

138.000000 10008.470902 0.848942 10. 123517

139.000000 10006.636764 0.853960 10. 135333

140.000000 10004.810399 0.859000 10. 146721

141. 000000 10002.991358 0.864062 10. 157687

142.000000 10001. 179585 0.869147 10. 168241

143.000000 9999.374809 0.874254 10. 178391

144.000000 9997.577015 0.879383 10. 188142

145.000000 9995.785687 0.884534 10. 197506

146.000000 9994.000944 0.889706 10.206488 

147.000000 9992.222542 0.894900 10.215097 

148.000000 9990.450319 0. 900116 10.223339 

149.000000 9988.684063 0.905352 10.231223 

I 150.000000 9986.923648 0.910610 10.238756 I 
151. 000000 9985 . 169040 0.915889 10.245944 

152.000000 9983.419964 0. 921189 10.252794 

153.000000 9981 . 676290 0.926509 10.259313 

154.000000 9979.937950 0.931850 10. 265510

155.000000 9978.204783 0.937212 10.271388 

156.000000 9976.476722 0.942594 10.276956 

157.000000 9974.753596 0.947996 10.282220 

158.000000 9973.035485 0.953418 10.287185 

159.000000 9971 . 321833 0.958860 10.291859 

160.000000 9969.613051 0.964321 10.296247 

FIG. 22 
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Freq[kHz] 
Inductance Resistance Q 

Setup1 : Sweep Setup1 : Sweep Set up 1 : Sweep 

130.000000 10375.469101 0.760491 11.053420 

131. 000000 10373 . 611592 0.764922 11.072242 

132.000000 10371 . 760893 0.769376 11.090493 

133.000000 10369.916781 0.773853 11 . 108182 

134.000000 10368.078898 0.778351 11. 125322

135.000000 10366.247102 0.782872 11 . 141920 

136.000000 10364.421100 0.787415 11. 157989

137.000000 10362.600644 0 .791979 11. 173537

138.000000 10360.785303 0.796565 11. 188574

139.000000 10358.975165 0. 801173 11.203109 

140.000000 10357. 169752 0.805802 11 . 217153 

141. 000000 10355.369156 0.810452 11. 230713

142.000000 10353.572957 0.815124 11. 243801

143.000000 1 0351 . 780892 0.819816 11. 256422

144.000000 10349.993078 0.824529 11.268591 

145.000000 10348.209063 0.829263 11. 280309

146.000000 10346.428853 0.834018 11. 291589

147.000000 10344.652133 0.838792 11. 302441

148.000000 10342.878918 0.843587 11.312871 

149.000000 10341. 108850 0.848402 11.322886 

I 150.000000 10339.342085 0.853237 11.332499 I 
151. 000000 10337.578231 0.858092 11 .341712 

152.000000 10335.817245 0.862967 11.350536 

153.000000 10334.058946 0.867867 11.358980 

154.000000 10332.303299 0.872774 11.367050 

155.000000 10330.550019 0.877706 11.374754 

156.000000 10328.799305 0.882658 11.382099 

157.000000 10327.050748 0.887629 11.389091 

158.000000 10325.304351 0.892618 11.395741 

159.000000 10323.560143 0.897626 11 .402053 

160.000000 1 0321 . 817935 0.902653 11 .408035 
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