
Page 767 of 1385 GOOGLE EXHIBIT 1012 (part 3 of 4)

EASTSearch History

EAST Search History

EAST Search History (Interference)

‘Search Query

“(coil inductor inductance winding antenna }
* loop) WITH (conductive conducting copper :
4 etch$3 PCBprinted layer pattern)).clm. :

L7 AND ((terminal electrode end terminus
§ "connecting land" end) NEAR3 (second

3L8 AND (receiv$3 or reception or pick-up or
* pickup or "pick up” or secondaryortarget)
‘| SAME((wire$1less$2 or wire less or i
: inductive or contact$1less$2 or contact less :

‘or non contact$3 or (RF or RF or
: radio$1frequenc$3 or radio

LQ AND ((space or spacing or hole or :
§, opening or slot or slotted or gap or notchori
‘| notched or recess or recessed or shape or
’} shaped or cut-out or design or designed or :
‘pattern or patterned or cutout or "cut out";
‘or configured or configuration or layout or
* "lay out” or lay-out or “laid out") WITH
{ (substrate or board or printed-circuit-board :

#L10 AND (third ADJ2 (terminal electrode end:
{terminus "connecting land" end contact i
 pin)) AND (fourth ADJ2 (terminal electrode :
{end terminus “connecting land" end contact
* pin)).clm.

L411 AND ((coil loop inductor inductance
: pattern conductive) NEARS (overlap$4)

L11 AND((coil loop inductor inductance
{| pattern conductive) NEARS (cross$3

L411 AND (((coil loop inductor inductance
{ pattern conductive) NEARS (top)) NEAR3

 
1/19/2016 4:48:21 PM

C:\ Users\ jevans2\ Documents\ EAST\ Workspaces\ 13663012.wsp

LASTSearchHistory.13663012_AccessibleVersion.htm[1/19/2016 4:48:23 PM]

Page 767 of 1385

Default

 
GOOGLE EXHIBIT 1012 (part 3 of 4)



Page 768 of 1385

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

Issue Classification|5 3653912 AN ET AL.

JAMES P EVANS 2836

cPpc

re
foeOOSOSOSSCSCSSCSSSSSCSCSdNidisis
feeOSSirsor

omeidsor
fosiisn
fasionvor
feisr
foeorsor

foiison

a
heiidsor

CPC Combination Sets

/JAMES P EVANS/

Examiner.Art Unit 2836 1/20/2016 Total Claims Allowed:
21

(Assistant Examiner} (Date)

O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) 1 11

 
U.S. Patent and Trademark Office Part of Paper No, 20160115

Page 768 of 1385



Page 769 of 1385

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

Issue Classification|5 3653912 AN ET AL.

JAMES P EVANS 2836

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION

oo——es CLAIMED|=NON-CLAIMEDsdCLAIMED[sora||]
 

CROSS REFERENCE(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

 

 

 

   

/JAMES P EVANS/

Examiner.Art Unit 2836 1/20/2016 Total Claims Allowed:
21

(Assistant Examiner} (Date)

O.G. Print Claim(s) O.G. Print Figure 
(Primary Examiner) 1 11

U.S. Patent and Trademark Office Part of Paper No, 20160115

Page 769 of 1385



Page 770 of 1385

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

Issue Classification|5 3653912 AN ET AL.

JAMES P EVANS 2836

oO Claims renumberedin the same order as presented by applicant

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

/JAMES P EVANS/

Examiner.Art Unit 2836 1/20/2016 Total Claims Allowed:

 
 

 

 

 

 

 

 ola;/ni[oa}lalsaAlol{nrn
 

 

 

 

 

 

 

         

21
(Assistant Examiner} (Date)

O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) 1 11

 
U.S. Patent and Trademark Office Part of Paper No, 20160115

Page 770 of 1385



Page 771 of 1385

Doc code: RCEX PTO/SB/30EFS (07-09)
Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application|431663,012 Filing|5012-10-29 Docket Number) cin 1ci.420 Art|836
Number Date (if applicable) Unit

First Named Jeong Wook An Examiner James P. EvansInventor 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 3/7 CFR 1.114 does not apply to anyutility or plant application filed prior to June 8,
1995, or to any cesign application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER37 CFR 1.114

Note:If the RCEis 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). 

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

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

[_] Other

[_] Enclosed

[_] Amendment/Reply

[_] Information Disclosure Statement (IDS)

[] Affidavit(s)/ Declaration(s)

[_] Other

 
MISCELLANEOUS 

CO 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 RCEfee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCEisfiled.
The Director is hereby authorized to charge any underpaymentof fees, or credit any overpayments,to
Deposit Account No 190065 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

[X] Patent Practitioner Signature [] Applicant Signature
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Doc code: RCEX PTO/SB/30EFS (07-09)
Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

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 USPTOto 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 upontheindividual case. Any comments on the amount of time you require to complete this form and/or suggestionsfor
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, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentofthe 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
Departmentof 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 Memberof Congress submitting a
request involving an individual, to whom the record pertains, whenthe individual has requested assistance from the
Memberwith respect to the subject matter of the record.

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 managementpractices and programs, underauthority 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 aboutindividuals.

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 wasfiled in an
application which became abandonedorin which the proceedings were terminated and which application is
referenced by either a published application, an application open 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 awareof a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal 
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Title of Invention: WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME

 

First Named Inventor/Applicant Name: Jeong Wook AN

Attorney Docket Number: SUN.LGI.420

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

| . Sub-Total in

ree ees mene ven's)

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code USD($) Quantity Amount
 

Miscellaneous:

Request for Continued Examination 1801 1 1200 1200

Total in USD (S$) 1200
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Electronic AcknowledgementReceipt
 

EFS ID: 24172742
 

Application Number: 13663012

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

First Named Inventor/Applicant Name: Jeong Wook AN

Filer Authorized By: Jeff Lloyd 

Attorney Docket Number: SUN.LGI.420 

Receipt Date: 24-NOV-2015

Application Type: Utility under 35 USC 111(a)

Paymentinformation:

 
 

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 USPTOis hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National applicationfiling, 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 DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

697793

Request for Continued Examination -RCE1 pdf(RCE) €a1658a60b3904ec60248d 73ba308bb90Fd
4692

Warnings:

Information: 

Fee Worksheet (SB06) fee-info.pdf 60203 0bda2fbee0257f396D5 | 3d8ce4937a
10ba

Warnings: 

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidenceof 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 componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application as a
nationalstage 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 internationalapplication is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

 
APPLICATION NO. TILING DATE TIRST NAMED INVENTOR ATTORNEYDOCKET NO. CONTIRMATION NO. 

13/663,012 10/29/2012 Jeong Wook AN SUN.LG1420 3575

SAL K SISENSpoMINERSALIWANCHIK. LLOYD & EISENSCHENK a
A PROFESSIONAL ASSOCIATION EVANS, JAMES P
PO Box 142950

GAINESVILLE, FL 32614 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

PTOT.-90A (Rev. 04/07)
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Application No. Applicant(s)

Advisory Action 13/663,012 AN ET AL.
Before the Filing of an Appeal Brief [Examiner Art Unit AIA (First Inventorto File) Status

JAMES P. EVANS 2836 No

--The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
THE REPLYFILED 07 October 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED

1. BX The reply wasfiled after a final rejection. No Notice of Appeal has been filed. To avoid abandonmentofthis application, applicant musttimelyfile
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 appealfee) 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 mustbefiled within one of
the following time periods:

a) oO The period for reply expires months from the mailing date of the final rejection.
b) x] The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date setforth in the final rejection, whicheveris 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) CL] A prior Advisory Action was mailed more than 3 monthsafter the mailing date of the final rejection in responsetoafirst 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, whicheveris earlier.

Examiner Note: |f box 1 is checked, checkeither box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSETO 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 BOxX(c). See MPEP 706.07(f).

Extensionsof 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 beenfiled is the date for purposes of determining the period of extension and the corresponding amountof 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
setin the final Office action; or (2) as set forth in (6) or (c) above, if checked. Any reply received by the Office later than three monthsafter the
mailing date of the final rejection, evenif timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. CL] The Notice of Appeal wasfiled on . Abrief in compliance with 37 CFR 41.37 mustbefiled within two monthsof the date offiling 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 beenfiled, any reply mustbefiled within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. The proposed amendmenisfiled after a final rejection, but prior to the date offiling a brief, will not be entered because
a) They raise new issues that would require further consideration and/or search (see NOTEbelow);
b) oO They raise the issue of new matter (see NOTE below);
c) X They are not deemedto place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or
d) oO They present additional claims without canceling a corresponding numberof finally rejected claims.

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).

4.) The amendments are notin compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. TC Applicant's reply has overcomethe following rejection(s):
6. oO Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-

allowable claim(s).
7. EX] For purposesof appeal, the proposed amendment(s): (a) 4) will not be entered, or (b) [] will be entered, and an explanation of how the

new or amendedclaims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

s.L]A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on
9. 1 Theaffidavit or other evidencefiled after final action, but before or on the dateoffiling a Notice of Appeal will not be entered because

applicant failed to provide a showing of good and sufficient reasons whythe affidavit or other evidence is necessary and wasnotearlier
presented. See 37 CFR 1.116(e).

10. (1 Theaffidavit or other evidencefiled after the dateoffiling the Notice of Appeal, but prior to the date offiling a brief, will not be entered
becausethe affidavit or other evidencefailed to overcomeall rejections under appeal and/or appellantfails to provide a showing of good
and sufficient reasons whyit is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. Theaffidavit or other evidence is entered. An explanation of the statusof the claims after entry is below or attached.
REQUEST FOR RECONSIDERATION/OTHER

12. (J The requestfor reconsideration has been considered but does NOTplacethe application in condition for allowance because:

 

 

 

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [J 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/ /JAMES P EVANS/
Supervisory Patent Examiner, Art Unit 2836 Examiner, Art Unit 2836

U.S. Patent and Trademark Office

PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an AppealBrief 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
spacein a vertical direction perpendicular to an upper surface of the substrate". This raises new issues that would require further
consideration and/or search.
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BDO 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 UNDER37 C.F.R. $1.116
Examining Group 2836
Patent Application
Docket No. SUN.LGI.420

Serial No. 13/663,012

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : James P. Evans

Art Unit ; 2836

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

Serial No. : 13/663,012

Filed : October 29, 2012

Confirm. No. : 3575

For Wireless Power Receiver and Method of Manufacturing the Same

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER37 C.E.R. §1.116

Sir:

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

identified above as follows:

JASUN\_GI420\Amd-Resp\Response2.doc/kh/jjAcf
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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

AMENDMENTUNDER37 C.F.R. §1.116
Examining Group 2836
Patent Application
Docket No. SUN.LGI.420

Serial No. 13/663,012

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : James P. Evans

Art Unit ; 2836

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

Serial No. : 13/663,012

Filed : October 29, 2012

Confirm. No. : 3575

For ; Wireless Power Receiver and Method of Manufacturing the Same

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER37 C.F.R. §1.116

Sir:

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

identified above as follows:

JASUN\I_GI\420\Amd-Resp\Response2.doc/kh/jjAcf
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2 Docket No. SUN.LGI.420

Serial No. 13/663,012

In the Claims

Thislisting of claims will replace all prior versions andlistings of claimsin 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 powerreceiving 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 pattcrn on or within the substrate, #3

-wherein the first

connection terminalis located at one end ofthe coil and the second connection terminalis provided

at the other end ofthe coil,whe ce in 8 vertical direction 

perpendicular to an upper surface of the substrate:-anc
 

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

wherein the connecting unit includes:

a third connection terminal connectedto the first connection terminal ofthe coil unit;

and

a fourth connection terminal connected to the second connection terminalofthe coil

ae mew aehas cen Laan eae cd ah Pye ts eee pers!
GOS-G-CORGRICEDAMINIG“EFCEOEEBRBERSS 
 

 

2. (Canceled)

3. (Previously Presented) The wireless powerreceiver ofclaim 1, wherein the shape ofthe

receiving space correspondsto a shape of the connecting unit.

4-5. (Canceled)

JASUN\LGI420\Amd-Resp\Response2.doc/kh/jj/Acf
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3 Docket No. SUN.LGI.420

Serial No. 13/663,012

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

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

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

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

several times.

8. (Canceled)

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

is connected to the short-range communication sigast-antenna.

10. (Canceled)

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

pattern is a conductive layer.

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

comprises a pattern groove for receiving a part ofthe coil and whereinthe part ofthe coil is disposed

in the pattern groove.

13. (Previously Presented) The wireless powerreceiver ofclaim 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)

JASUN\LGI420\Amd-Resp\Response2.doc/kh/jj/Acf
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4 Docket No. SUN.LGI.420

Serial No. 13/663,012

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

receiver of claim 1.

20. (Canceled)

21. (Previously Presented) The wireless power recciver of claim 1, whercin the substrate

comprises magnetic material.

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

wireless power receiving circuit connected to the connecting unit.

23. (Currently Amended) Fe-Awireless powerreceiver-efelaim-1, comprising:

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

JASUN\LGI420\Amd-Resp\Response2.doc/kh/jj/Acf
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5 Docket No. SUN.LGI.420

Serial No. 13/663,012

24, (Previously Presented) The wireless power receiver of claim 6, wherein the coil unit is

disposedat an inner portion ofthe substrate, and wherein the short-range communication antennais

arranged at an outer peripheral portion of the substrate.

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

flexible.

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

communication antennais arranged at an outer peripheral portion ofthe 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. (Previously Presented) The wireless powerreceiver of claim 1, wherein the one end of

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

portion of the conductive pattern.

31. (Currently Amended) FRe-Awireless powerreceiver-efecis34,comprising:

asubstratehavingareceivingspaceofapredetermmedshapeformedthereinfora

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

a coil unit includine a first connection terminal, a second connectionterminal, and a coil   

wherein the coil is configured to wireicssly reccive power, wherein the coi is formed as a

conductive pattern on or within the substrate, wherein the conductive pattern includes a conductive
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lmewoundatleasttwotimesandtheconductivepatternhasaspiralshape,whereinthefirst

connectionterminalislocatedatoneendofthecoilandthesecondconnectionterminalisprovided

at the other end ofthe coil:

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

wherein the connecting unit includes: 

a third connection terminal connectedto the first connection terminal ofthe col unit: 

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

unit: and

 

32. (Currently Amended) The wireless powerreceiver of claim 1, wherein the cennectien

connectingunit is configured such thatit is separable from the receiving space.
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Remarks

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 32 are amended. No new matter is introduced. Support for the

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

entry of these amendments, claims1, 3, 6, 7, 9, 11-13, 19, and 21-32 will be before the Examinerfor

further considcration.

The amendmentsset 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

amendmentsto the claims have been madein 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 amendmentsset forth herein, is respectfully requested.

Objection to claim 31

Claim 31 has been objected to for informalitics. In vicw of the amcndments to claim 31

presented herein, Applicants respectfully request withdrawalofthis objection.

Objection to claim 1

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

with the Examiner’s helpful suggestion. Accordingly, Applicants respectfully request withdrawalof

the objection to claim |.

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 Kannoet a/. (U.S. Patent Application Publication No. 2012/0187767; hereinafter

referred to as ““Kanno”) in view of Waffenschmidt et a/. (U.S. Patent Application Publication No.

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

reconsideration.

Claim | 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 seenin at least

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

sccond 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 powerreceiver including a coil unit that overlaps a receiving

space of a substrate. The Action concedes that Kanno doesnot 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 concaveside surface(see, e.g., Waffenschmidt Figure 18). That

is, the combination of Kanno and Waffenschmudt 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 deviceto arrive

at the claimed invention. Accordingly, Applicants respectfully request withdrawalofthe 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)

Claims6, 7, 9, 24, and 26 have been rejected under 35 U.S.C. §103(a) as being unpatentable

over Kanno in view ofWaffenschmidt 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

withdrawalofthe 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. 2013/02007 16; 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 ert a/. (U.S. Patent Application

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

reconsideration.

The deficicncics 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 and 27-29 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 2006-042519). 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

withdrawalofthe 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)

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

view ofWaffenschmidt 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 upona rejected base claim, but

would be allowable ifrewritten in independent form including all ofthe limitations ofthe base claim

and any intervening claims. Applicants thank the Examinerfor 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 ofthe foregoing remarks and amendmentsto the claims, Applicants believe that the

claimsas currently pending are in condition for allowance, and suchactionis respectfully requested.

Applicants invite the Examinerto call the undersigned ifclarification is needed on anyofthis

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 37 C.F.R. §§ 1.16 or 1.17

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

IL/khijj/lof
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1. The present application is being examined underthe pre-AlAfirst to invent

provisions.

Specification Objections

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 amendedclaims

dated 5/11/2015.

New Claim 31 is objectedto.

“The wireless powerreceiverof claim31,the conductive line of the conductive

pattern crosses over the receiving space.”

Should be:

“The wireless powerreceiver of claim 1, wherein the conductiveline of the

conductive pattern crosses overthe receiving space.”

Appropriate correction is required.

AmendedClaim 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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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 upona rejected base claim,

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

the base claim and anyintervening claims.

Claim Rejections - 35 USC § 103

5. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which formsthe basis

for all obviousnessrejections 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 soughtto
be patented andthe prior art are such that the subject matter as a whole would have been
obvious at the time the invention was madeto 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 underpre-AIA 35

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

1. Determining the scope and contents of the priorart.

2. Ascertaining the differences between the prior art and the claimsat issue.

3. Resolving the level of ordinary skill in the pertinentart.
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4, Considering objective evidence present in the application indicating obviousnessor

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 powerreceiver (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 powerreceiving 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 shownin Figure 9, output terminal 119 has two connection terminals), wherein the

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

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 conductiveline

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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Kanno(‘767) also discloses wherein the connecting unit includes:a third

connection terminal connectedto 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 twolines 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 powerreceiving circuit, wherein the connecting unit is disposed in the receiving

space and connectedto the coil unit.

Waffenschmict ('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 connectedto the coil unit (Figure 18: connecting unit (extension module 180)

is disposed in the receiving spaces formed bysix-coil unit 181 and connectedto the coil

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

at least one outer periphery part being shapedsoastofit in at least one direction to

neighboring transmitter modules forming the power transmitting surface, the outer

periphery part, whereit 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 Kannoto belike 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 aload (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 powerreceiver of claim 1, and Waffenschmidt (‘444) teaches wherein the

shapeof the receiving space correspondsto a shape of the connecting unit {Figure 18:

coil unit 181 has receiving spaces corresponding to the shapeof the connecting unit

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

shaped soasto fit to neighboring transmitter modules).

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

wireless powerreceiverof claim 1, and Kanno (‘767) teaches wherein the conductive
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pattern is a conductive layer (Paragraph [0153]: 109a ... a single-layer conductor

pattern).

Regarding Claim 21, Kanno (‘767) in view of Waffenschmiat(‘444) teaches the

wireless powerreceiver of claim 1, and Kanno (‘767) teaches wherein the substrate

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

producedon the surface of the second fixing member 155, whichis located right under

the powerreceiving 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 powerreceiver of claim 1, and Kanno (‘767) teaches further comprising a

wireless powerreceiving 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 powerreceiver 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 ofthe 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 powerreceiverof claim 1, and Waffenschmiat (‘444) teaches wherein the

connection unit is configured suchthat 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 modulesin an arbitrary order, connectors with vertical pins are provided).

Claims6, 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 powerreceiver 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 shownin Fig.2 (b)) formed on the substrate

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

lt would have been obvious to one of ordinaryskill in the art at the time the

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

Dainippon further comprising a short-range communication antenna,in orderto 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 powerreceiverof claim 6, and Dainippon

further teaches wherein the short-range communication antenna comprises a nearfield

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 shownin Fig.2 (b)).

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

of Dainippon (‘015) discloses the wireless powerreceiver of claim 6, and Dainippon

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

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

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

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

the connections between the elements shownin figure 1).

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

view of Dainippon (015) discloses the wireless powerreceiverof 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 shownin Fig.2 (b), ...the

communicationsaerial 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 powerreceiverof claim 6, and

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

at an outer peripheral portion of the coil (As shownin 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 powerreceiver of claim 1, but do not clearly disclose wherein the substrate

comprises a pattern groovefor 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 groovefor

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 numberof notches or

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

lt would have been obvious to oneof ordinary skill in the art at the time the

invention was madeto modify Kanno (‘767) in view of Waffenschmidt (‘444) with the

teaching of Kesler (‘716) wherein the substrate comprises a pattern groovefor receiving

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

order to makethe receiveras thin as possible (Paragraph [0484]: The systems and

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

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

Regarding Claim 13, Kanno(‘767) in view of Waffenschmiat (‘444) in view of

Kesler (‘716) teach the wireless powerreceiverof claim 12, and Kesler (‘716) discloses

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

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

accommodate conductorloops).

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

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

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

Regarding Claim 12, Kanno (‘767) in view of Waffenschmiat(‘444) teach the

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

comprises a pattern groovefor 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 groovefor

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

groove (Paragraph [0086]: Referring to the embodimentof FIG. 6, in the core 120’,

grooves 120a maybe formedin 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 obviousto oneof 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 makethe 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 powerreceiver 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 upperportion 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 powerreceiver of claim 1, but does not disclose wherein a wireless portable

terminal comprises the wireless powerreceiver of claim 1.

Seiko teaches a wireless portable terminal comprising a wireless powerreceiver

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

wireless portable terminal)). Therefore, it would have been obviousto oneofordinary

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 powerreceiver, in order to provide non-contacttransfer of

powerto the receiving device (Seiko Paragraph [0001)).

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

wireless powerreceiver of Claim 3 but does not disclose wherein a wireless portable

terminal comprises the wireless powerreceiverof 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 terminal). 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 Waffenschmiat

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

wireless powerreceiver, in order to provide non-contact transfer of powerto 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 Waffenschmicdt, 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 powerreceiver 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 planarcoil is attached on the surface of the

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

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

(840) wherein the substrateis flexible, in order to make the substrate thin whichis

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

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 examinercites particular columns and lines numbersin the references as

applied to the claims abovefor the convenienceof the applicant. Although the specified

citations are representative of the teachingsin 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 applicantfully consider the

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

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

examiner.

Conclusion

7. Theprior art made of record and notrelied 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 powerreceiver

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 powerreceiving circuit (Paragraph [0193]: core may

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

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

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

unit is disposedin the receiving space and connectedto the coil unit (Paragraph [0194]:

shape and dimensionsof the core may befurther 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 clearancefor parts of the device).

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to JAMES P. EVANS whosetelephone numberis (571)

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

lf attempts to reach the examinerby telephone are unsuccessful, the examiner’s

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

for the organization wherethis 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.goy. Should you 

have questions on accessto 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 automatedinformation 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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| USOCR;

FPRS;
EPO; JPO::

| DERWENT}
4 1BM_TDB:
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EASTSearch History
 

1S14 422 4(US-20130249302-$ or US- #US-PGPUB; JOR HON—12015/01/20:
20050046573-$ or US-20080122570-$ | USPAT; $15:01
} or US-20080154178-$ or US- | FPRS;
120100277004-$ or US-20120057322-S| | SPO;
{ or US-20080197957-$ or US- i DERWENT:
4120090058358-$) did. or (US-6008622- |
48 or US-5572180-$ or US-3936931-$ |
1 or US-5294749-$ or US-6876287-$ or|
| US-5175525-$) did. or (WO- i
#2013120710-$) did. or (JP- i
42013157917-$ or JP-2013138404-$ or |
1 JP-2012235630-$).did. or (WO-
12013065245-$ or CN-203326731-$ or |
{|US-20130249302-$)did.
((substrate or base or core orr “ferrite TGSPCRUB, OR
| magnet layer") (space or shapeor | USPAT;

| shaped) (connectoror “connecting 4 USOCR;
i unit") (terminal or lead or “connecting | FPRS;
ij land") or (coil or winding) or power or 4 EPO; JPO; ;
i energy or current or terminal or '| DERWENT:
4 relectrode) AND S14 LBMTDB :
"20080164840"

"39593692". FMI D.

"20120044114"

u(("Jeong Wook") near2 (AN)).INV.

(("Jeong Wook") near2 (AN)).INV.

(Sung Oh") near2 (LEB)).INV.
 

("Sung Hyun") near2 (LEM). INV.

u(("Sung Hyun") near2 (LEEM)).INV.

(Yang Hyun") near2 (KIM)).INV.

(Yang Hyun") near2 (KIM)).INV.
147598569" .FMID.
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120100277004-$ or US-20120057322-$ | JPO;
1 or US-20080197957-$ or US- Hl DERWENT:
120090058358-$ or US-20080164840-$ |
4 or US-20120044114-$ or US- 1
420140167521-$).did. or (US-6008622-|
4$ or US-5572180-$ or US-3936931-$
‘| or US-5294749-$ or US-6876287-$ or |

| US-5175525-$) did. or (WO- Hl
12013120710-$).did. or (JP-
12013157917-$ or JP-2013138404-$ or
‘| JP-2012235630-$) did. or (WO-
2013065245-$ or ON-203326731-

 
 
 
 
 

 

 
  $).did. i

1829‘(p993003 |(wire$1less$2 or wire less or inductive |US-PGPUB; /ADJ 4ON
: i 4 or contact$1less$2 or contact less or  USPAT; i

i non contact$3 or remote$2 or ((free
i or without or lack$3 or noor less)
ij near2 (contact$3 or connect$3)) or
¥ (RF or RF or radio$1frequenc$3 or
i radio frequency) near3 (transmission |
4 or network$3 or LAN or control$3) or |
‘| connectionless)

‘(receiv$3 or accept$3 or obtain$3 or |US-PGPUB; ADJ
i recover$3 or receipt or retriev$3 or  USPAT;

acquir$3 or acquisition) near3 |i (spac$3 or hole or opening or slot or |

 

 
4(predetermin$5 or predefined or set or {US-PGPUB; JADJ
3 prescribed or fixed or preselect$3 or |
ij establish$3 or prestablish$3 or i
| standard or desired or reference or |
| knownor specific$4 or select$4 or |
i fixed or defin$4 or precis$3 or certain ||
4 or preset or particular) near3 (size or |
i shape or dimension or design or '
{pattern or cutout or configuration or |

u(connect$3 or link$3 or coupl$3 or
¥ join$3) near3 (terminal or node or

  
re= SAME S30 oeis a
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‘Vip and "200604251"

4/p and "04-51115"

jp and "rotary transformer”

jp and "rotary transformer" and
i "flexible substrate (35)"
 
  

|| USOCR;

TFPRS
EPO; JPO;§

 

jp and "rotary transformer" and
i "flexible substrate"

"4-51115"

 u"hitachi ferrite” and "rotary
| transformer"

Shaeweneensse hens ee nese eeeened basenennEEEEEEEDEERagannaennananahaassa nn snanaaaneneennnd haseeeeeee

u"hitachi ferrite” and "rotary
ii transformer" and grooves

 
 IBMTDB |
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‘(2015/01/28
J09:15  

 
  
 
  
 
  

 
  
 
  
 
  
 
  
 

 
 
  
 
 
  
  
 

"satoshi" AND "shinji"

ymurata AND S57

16008622"

"6008622" and Norio

"17402302". FMID.

eeeee

‘|H04B5/0037

4H04B5/0081

§HO1F41/14

4H02J17/00
Tneceed banceeeneeeenetted beaceeeeeeeeibocesta Sasererceeenanteey Meee

1H02J17/00

 
§HO1F41/14

s iSheed herent beeeeeeeeeeee! Bien! beeen! hee

H01Q7/00

 FPRS;
i EPO; JPO;}
| DERWENT}
| |BM_TDB : 

 
‘|H04B5/0081
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| DERWENT}
| [BM_TDB |Shanes beneenbaneennnenfaceeeeeenbasennines barns$

 | USPAT:
tf USOCR;
TPPRS;
fl EPO; JPO;:
|| DERWENT:
| 1BM_TDB | 

4871 and ("rectang$4" OR "square")

 

  
  
  
  
  
  
  
  
  
  
  
  
  
  

 
  

   
  
   
 

 
  
  

  

 

i(US-20130249302-$ or US-
120050046573-$ or US-20080122570-S |
i or US-20080154178-$ or US- i

120100277004-$ or US-20120057322-$
4 or US-20080197957-$ or US-
420090058358-$ or US-20080164840-5.
{ or US-20120044114-$ or US- i

#20140167521-$ or US-20140152245-s
4 or US-20130157565-$ or US-
120140346890-$ or US-20130106198-$
4 or US-20140333253-$ or US- |
120140306656-$) did. or (US-6008622- |
4$ or US-5572180-$ or US-3936931-$ |
i or US-5294749-$ or US-6876287-$ or|
1 US-5175525-$ or US-8922321-$).did. |
for (US-3153139-$).did. or (WO-
42013120710-$ or WO-2010133995-
4$) did. or (UP-2013157917-$ or JP-
12013138404-$ or JP-2012235630-$ or
| JP-2006042519-$ or JP-2012010533-

4$ or JP-2012191134-$).did. or (WO-
12013065245-$ or CN-203326731-$ or |
iy UP-2010022098-$) .did.

4S73 and spiral

 

 

 

Thawnd Lacrnrnrnnnncfeaaeannenennansnanauaaaanananansanalanaiiaiaiinisiiiniaannnannnnadfawnuiieanenunnandfavauaauasanasniasnis buasaasnnnnn

4(HO4B5/0037.cpc. HO4B5/0081.cpc. ect OR
4 HO1F41/14.cpc. 307/104.ccls.  USPAT;
4 29/602.1.ccls. HO2J7/02.ipc. | USOCR;
| GO6K19/07.ipc. HO2J5/00.ipc. | FPRS; i
4 BGEOL11/18.ipc. HO2J17/00.ipc. | EPO; JPO;
| HO4B5/00.ipc.) AND | DERWENT:
§ @ad<"20120719" 4 IBMTDB }

{S92 AND ((substrate or base or core {US-PGPUB; OR
or "ferrite magnet layer") AND (space }| USPAT;

i or shape or shaped) AND (connector | USOCR;
a or “connecting unit") AND (terminal | FPRS;
i or lead or "connecting land") AND | EPO; JPO;}
i (receiv$3 or transceiv$3 or antenna$2_ DERWENT
i | 1BM_TDB :werent baend hirennninnnoGnnnnnnnnnnn Boneenny bineee Gans:

(S94 1136730 |(HO4B5/0037.cpc. H04B5/0081 ope. USPore:(ori i | USPAT; 3

t

HO1F41/14.cpc. 307/104.cels.
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i 29/602.1.ccls. HO2J7/02.ipc. | USOCR;
i GO6K19/07.ipc. HO2J5/00.ipe. | FPRS;

B60L11/18.ipe. HO2J17/00.ipc. # EPO; JPO; }
i) HO4B5/00.ipc.) AND | DERWENT}
4§ @ad< "20120719" IBM_TDB }Shceaneeenceed hicecetteeteBeeeeRosasaccceneasansand favaarueaneeessaectantud hase

S94 AND ((substrate or base or core | US PGPUB:, OR
1 or “ferrite magnet layer") AND (space | USPAT;

a or shape or shaped) AND (connector USOCR;
i or “connecting unit") AND (terminal |} FPRS; :
4 or lead or "connecting land") AND EPO; JPO;}
i (receiv$3 or transceiv$3 or antenna$2 DERWENT
i or transponder)) 4 1BM_TDB }

4((coil$1 or winding$1) SAME (poweror{US-PGPUB; JOR
‘| energy or current) SAME (terminal$1 | USPAT;
4 or electrode$1 or lead$1 or | USOCR;
4 "connecting land")) AND S95 | FPRS;

4 EPO; JPO;}
i DERWENT
4} 1BM_TDB }

1136730 #(HO4B5/0037.cpc. H04B5/0081 .cpc. #US-PGPUB; }OR

 
 
 
 

 
 
 
  

  
  

 

 

 

 
 

 

| HO1F41/14.cpc. 307/104.ccls. | USPAT;
¥ 29/602.1.ccls. HO2J7/02.ipc. | USOCR;
 GO6K19/07.ipc. HO2J5/00.ipe. FPRS, |
4 B6OL11/18.ipc. HO2J17/00.ipc. EPO; JPO; |
4 HO4B5/00.ipc.) AND || DERWENT!
+ @ad< "20120719" 1 1BM_TDB :Eh veered Laeeeeeeeeernereneel baaeeeeaereneerereueterananevesevenemiannnuaanieianiaianiniannnianananannaatd fhaneenarumeneevnmnandfeveaneeenmannnnnnnned hemeeeeennnenn

4S97 AND ((substrate or base or core #US-PGPUB; OR
4 or “ferrite magnet layer") AND (space | i
i or shape or shaped) AND (connector |

OF “connecting unit") AND (terminal
¥ or lead or "connecting land") AND

i (receiv$3 or transceiv$3 or antennas|
4 or transponder))

4((coil$1 or winding$1) SAME (poweror:
4 energy or current) SAME (terminal$1 |
1 or electrode$1 or lead$1 or
4 "connecting land")) AND S98

 

 
  
  
  

 
  
  
  
  
  

 

  

#i(HO4B5/0037.cpc. H04B5/0081.cpe.
4 HO1F41/14.cpc. 307/104.ccls.
1 29/602.1.ccls. H02U7/02.ipe.
i GO6K19/07.ipc. HO2J5/00.ipe.
i} B6OL11/18.ipc. HO2U17/00.ipc.
4 HO4B5/00.ipc.) AND

@ad< "20120719"

 
  

 IBM_TDB
S100 AND ((substrate or base or core #US-PGPUB; OR

{or "ferrite magnet layer") AND (space | USPAT;
i OF shape or shaped) AND (connector | USOCR;
i or “connecting unit") AND (terminal — FPRS; :
4 or lead or "connecting land") AND EPO; JPO;:
i (receiv$3 or transceiv$3 or antenna$2 | DERWENT:

or transponder) ) |BM_TDB

u((coil$1 or winding$1) SAME (power or #US-PGPUB; OR
4 energy or current) SAME (terminal$1 i} USPAT;

 

 
 
 

 
 

 

 
 

i or electrode$1 or lead$1 or | USOGR;
“connecting land")) AND $101 | FPRS;

|| EPO; JPO;|

i # DERWENT:
‘LensesbasshauntingsIBMTBcrbemeeeeeennaenneeneeennnnnnenemarenceeeeey
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1S103 472 ((coil or winding or antenna or #US-PGPUB;|OR HON 12015/08/1 1
i resonator or "receiving element") HUSPAT; 1 17:23
4 WITH conductive WITH(layer or tt USOCR: :i pattern)) AND S102 | FPRS; i

DERWENT}
4} 1BM_TDB :aed bebebeeen? baneeee! feces

S100 AND((substrate or base or core | US-PGPUB: OR

(terminal or lead or "connecting
i land") AND (receiv$3 or transceiv$3
4 OF antenna$2 or transponder))

4#(HO4B5/0037.cpc. HO4B5/0081.cpc.
4} HO1F41/14.cpc. 307/104.ccls.
| 29/602. 1.ccls. H02J7/02.ipc.
§ GO6K19/07.ipc. HO2U5/00.ipe.
4} B6OL11/18.ipc. H02J17/00.ipc.
3} HO4B5/00.ipc.) AND
| @ad<"20120719" IBMTDB :SRanssennsevnn sd basse savas eeensnennnand bansuetaeeeee sn cpeassusaasueeseuusaasueaeasunsnsyuyssuesaaaens yas yessseeraseeesssuneasse! Basavasssessae te vasansaenay Mas vesaeeearsenessseeraee bassuasssseeaaay

4S105 AND ((substrate or base or core #US-PGPUB; OR
i or "ferrite magnet layer") AND :
# (connector or "connecting unit") AND USOGR;
i (terminal or lead or "connecting FPRS;
i land") AND (receiv$3 or transceiv$3|EPO; JPO;:
i or antenna$2 or transponder)) DERWENT

IBM_TDB }

‘{((coil$1 or winding$1) SAME (poweror: US PGPUB. OR
i energy or current) SAME (terminal$1 if USPAT;

 
  

 

 
 

  

  
   
 

 
 
 

  

  

i or electrode$1 or lead$1 or | USOCR;
¥ "connecting land")) AND S106 FPRS;

|| EPO; JPO;|
|| DERWENT!
| IBM_TDB |

i(US-20130249302-$ or US- i
120050046573-$ or US-20080122570-S |
1 or US-20080154178-$ or US- i

420100277004-$ or US-20120057322-$41 or US-20080197957-$ or US-

  
  
  

 

   
  
  
  
  
  
  
  
  
  
  
  
  
   
 

  
  

4 or US-20120044114-$ or US-

420140167521-$ or US-20140152245-s
or US-20130157565-$ or US-

120140346890-$ or US-20130106198-$
4 or US-20140333253-$ or US-

120140306656-$) .did. or (US-6008622-
4$ or US-5572180-$ or US-3936931-$
1 or US-5294749-$ or US-6876287-$ or |
| US-5175525-$ or US-8922321-$).did. |
¥ or (US-3153139-$).did. or (WO- i
42013120710-$ or WO-2010133995-
u$).did. or (JP-2013157917-$ or JP-
42013138404-$ or JP-2012235630-$ or |
{ JP-2006042519-$ or JP-2012010533- |
4$ or UP-2012191134-$).did. or (WO- 4
12013065245-$ or CN-203326731-$ or |
eee

(HO4B5/0037.cpe. HO4B5/0081.cpc. {US-PGPUB;#OR
4 HO1F41/14.cpc. 307/104.ccls. | USPAT; 3
if 29/602.1 .ccls. H02U7/02.ipc. | USOCR:
i GO6K19/07.ipc. HO2J5/00.ipe. FPRS;
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| BOL11/18.ipc. HO2J17/00.ipc.
| HO4B5/00.ipc.) AND
41 @ad< "20120719"

45109 AND ((substrate or base or core |
or "ferrite magnet layer") AND | USPAT;

i (connector or “connecting unit") AND | USOCR;
i (terminal or lead or "connecting '| FPRS;
i land") AND (receiv$3 or transceiv$3 | EPO; JPO;
i or antenna$2 or transponder))

  
  
  

 
 

 

 
 
 

 

 
 

 
 

1OR 

4 energy or current) SAME (terminal$1 |
i or electrode$1 or lead$1 or USOCR;

¥ "connecting land")) AND $110 | FPRS, :
i EPO; JPO;
| DERWENT?
4 1BM_TDB }

 
 

  US-PGPUB; JOR
USPAT; 3
| USOCR:
| FPRS,
4 EPO; JPO;:
4] DERWENT!
| IBM_TDB |

4S111 AND S108

4S111 and spiral

4(HO4B5/0037.cpc. H04B5/0081 .cpc.
§ HO1F41/14.cpc. 307/104.ccls.
| 29/602.1.ccls. HO2U7/02.ipe.
| GO6K19/07.ipc. HO2J5/00. ipe.
4 B6OL11/18.ipc. HO2U17/00.ipc.
1 HO4B5/00.ipc.) AND  

{or “ferrite magnet layer") AND (space|
i or shape or shaped) AND (connector |
or "connecting unit") AND (terminal 4
or lead or “connecting land") AND |
i (receiv$3 or transceiv$3 or antenna$2 |
4 or transponder)) AND((coil or
i winding or antennaor resonator or
i "receiving element") WITH (layeror
ij pattern or PCB or printed))

;if

 
 

{S115 and S108

IBMTDB |

4S114 AND((substrate or base or core | US PCPUB OR
or "ferrite magnet layer") AND WH USPAT;
4¥ (connector or "connecting unit") AND 4 USOCR;
i (terminal or lead or "connecting I FPRS,;
i land") AND (receiv$3 or transceiv$3 | EPO; JPO;:
4 or antenna$2or transponder)) AND | DERWENT?
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((coil or winding or antenna or |IBM_TDB
4 resonator or "receiving element") i :
i WITH (layer or pattern or PCB or
i printed))

4S117 and S108

 
Shsssssns casa d bass sasasansanensssasd bass ansaeeaasssansssanaasneassssanassnsasageasssrasasansaaaasssssansssansssszassssansaal asaessaseszaarasasansesaed Masassaessessasansasansaed besseasaseasaaes

i(HO4B5/0037.cpc. H04B5/0081.cpe.
4 HO1F41/14.cpc. 307/104.ccls.
¥ 29/602.1.ccls. HO2J7/02.ipc.
4} GQ6K19/07.ipc. HO2J5/00.ipc.
1 BGOL11/18.ipc. HO2J17/00.ipc.
| HO4B5/00.ipc. $108) AND
4 @ad< "20120719"

t 3 i i$ 3 : } = 3 iBaseeeseneneast hansen renenenenend Garner ne nanan enya sennannnna peannaeneeRan vesasee saree seen aerated has sesasseerssaeas! aseesareer‘

(S119 and S108

|| DERWENT!
IBMTDB |

i(US-20130249302-$ or US- i
120050046573-$ or US-20080122570-$ ||
4 or US-20080154178-$ or US- i
120100277004-$ or US-20120057322-$
4 or US-20080197957-$ or US-

120090058358-$ or US-20080164840-$
4 or US-20120044114-$ or US-
#20140167521-$ or US-20140152245-5
4 or US-20130157565-$ or US- |
120140346890-$ or US-20130106198-S |
1 or US-20140333253-$ or US- |
120140306656-$) did. or (US-6008622- |
16 or US-5572180-$ or US-3936931-$ |
i or US-5294749-$ or US-6876287-$ or|

| US-5175525-$ or US-8922321-$).did. |
1 or (US-3153139-$) did. or (WO- ;
42013120710-$ or WO-2010133995-
4$).did. or (JP-2013157917-$ or JP- |
12013138404-$ or JP-2012235630-$ or |
4 JP-2006042519-$ or JP-2012010533- |

u$ or JP-2012191134-$).did. or (WO- |

(2013065245-$ or CN-203326731-$ or |
baaoosa HioaBe/0081 ope isects OR
4 HO1F41/14.cpc. 307/104.ccls.
4 29/602.1.ccls. HO2J7/02.ipc.
4 GO6K19/07.ipc. HO2J5/00.ipe.
i BOL1 1/18. ipc. HO2J17/00.ipc.
4 HO4B5/00.ipc. S121) AND
1 @ad< "20120719"

4S122 and S121

 

BMTDB|{RISARSSTS
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‘(S124 441 4S121 NOT S123 HUS-PGPUB; JADJ JON [2015/08/12
HUSPAT; 3 | 13:32
4 USOCR; |
HFPRS,
| EPO; JPO;:
| DERWENT;
IBM_TDB :werent baedhninnnennnnnnennBonneeebane Goan:

i(HO4B5/0037.cpc. HO4B5/0081.cpc. US-PGPUB; #OR
§ HO1F41/14.cpc. 307/104.ccls. USPAT; :
4 29/602.1.ccls. HO2J7/02.ipc. USOCR;
i GO6K19/07.ipc. HO2J5/00.ipe. | FPRS; :
4 B6OL11/18.ipc. HO2J17/00.ipc. | EPO; JPO;:
i) HO4B5/00.ipc.) AND } DERWENT:

 

 
  

   
  
  

  
 
 
 

 

 
Maeneeeeebiebeeeed bereeee beneeerie! beeen

4S125 AND((substrate or base or core {US-PGPUB; OR
i or "ferrite magnet layer") AND USPAT;

(connector or “connecting unit") AND 4 USOCR;
(terminal or lead or “connecting HFPRS, i

land") AND (receiv$3 or transceiv$3_ | EPO; JPO;:
i or antenna$z2 or transponder)) | DERWENT?

| 1BM_TDB :

  
 
  2015/08/12.

413-46 | 
 
 

  
 

 
 
 
 

 
 

   
   
  

  

 

 IBMTDB |

(HO4B5/0037.cpc. HO4B5/0081 .cpc. US-PGPUB; #OR
4 HO1F41/14.cpc. 307/104.ccls. | USPAT; 3
4 29/602.1.ccls. HO2J7/02.ipc. | USOCR;

 
 

| GO6K19/07.ipc. HO2J5/00.ipe. | FPRS,
| B6OL11/18.ipc. HO2J17/00.ipc. EPO; JPO; |
| HO4B5/00.ipc.) AND DERWENT
¥ @ad< "20120719"

S128 AND ((substrate or base or core |
i or "ferrite magnet layer") AND i
i (connectoror “connecting unit") AND |
4 (terminal or lead or “connecting 4
¥ land") AND (receiv$3 or transceiv$3
4 or antenna$2 or transponder)) AND
 ((coil or winding or antennaor
i resonator or "receiving element")
i WITH (layer or pattern or PCB or
4 printed))

4((coil$1 or winding$1) SAME (poweror{US-PGPUB; OR
i energy or current) SAME (terminal$1 | USPAT;  :
i or electrode$1 or lead$1 or | USOCR;
# "connecting land")) AND S126 | FPRS; i

EPO; JPO;;
| DERWENT;
[BM_TDB :

1S130 and spiral AND (pattern$3 or {US-PGPUB; OR
it etch$3 or depos$3 or deposit$3 or—|| USPAT;
4 plat$3 or PCB or print$3) | USOCR;

FPRS,
EPO; JPO;}
DERWENT!

IBMTDB :
3 i : i§ 3 3 i
Thanet danneet banenenatRasasananatantasansasseuad Masancassuraeseansaesasansfkaassanssceanens

4S130 andspiral

 

  
  

 
 

 
A
it

 

 
 
 

 
 
 
| BM_TDB :
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| USOCR;

HFPRS;
EPO; JPO;i
i DERWENT?
4} 1BM_TDB :

S132 AND (pattern$3 or etch$3 or i US-PGPUB; OR
‘| depos$3 or deposit$3 or plat$3 or | USPAT;
i PCBor print$3) || USOCR;
; | FPRS; :

| EPO; JPO;
| DERWENT
i [BM_TDB :Shoo cceewncuud $eawnancueuncauunenvueddeuuusenveearsuvanuuyenanyeaueyaneunyuanunseanenvanunauaunanyaansuyananvananynannunyalfaanseunaeDocbvawecuarsuned{eeuvanvunsnvensnenyenennndSharweenbaneeennenbannernnnnennnnnnninnnnnnnnnnnn! BoaireneGannennbay

((substrate or base or core or "ferrite
4¥ magnet layer") AND (connector or
# "connecting unit") AND (terminal or
ii lead or "connecting land") AND
i (receiv$3 or transceiv$3 or antenna
i or transponder)) AND spiral AND i ;
i (pattern$3 or etch$3 or depos$3 or 4 1BM_TDB :
¥ deposit$3 or plat$3 or PCB or print$3) i
4} AND (coil or winding or resonator or |
¥ antenna) AND (wire$tless$2 or "wire |

less" or inductive or contact$1less$2 i
or "contact less" or "non contact" or |
i connectionless) i

i(US-20130249302-$ or US-
‘20050046573-$ or US-20080122570-$ |
4 or US-20080154178-$ or US- i

120100277004-$ or US-20120057322-S
41 or US-20080197957-$ or US-

420090058358-$ or US-20080164840-S||
for US-20120044114-$ or US-

420140167521-$ or US-20140152245-s|
4 or US-20130157565-$ or US-

120140346890-$ or US-20130106198-$||
1 or US-20140333253-$ or US-
120140306656-$).did. or (US-6008622- i
4$ or US-5572180-$ or US-3936931-$ :
¥ or US-5294749-§ or US-6876287-$ or |
| US-5175525-$ or US-8922321-$).did. |
# or (US-3153139-$).did. or (WO- i
12013120710-$ or WO-2010133995- |
4S) .did. or (JP-2013157917-$ or JP-
12013138404-$ or JP-2012235630-$ or
| JP-2006042519-$ or JP-2012010533-
4$ or JP-2012191134-$).did. or (WO- |
12013065245-$ or CN-203326731-$ or |
‘|UP-2010022098-$)did.
'1(H0.4B5/0037. cpc. HO4B5/0081.‘CpC.
 HO1F41/14.cpc. 307/104.ccls.
1 29/602.1.ccls. HO2J7/02.ipc.
i GO6K19/07.ipc. HO2J5/00.ipe.
4 B6OL11/18.ipc. HO2J17/00.ipc.
1 HO4B5/00.ipc. S135) AND $134

 
 

 
 
 

  

 
 
 

 
  
  
  
 

   
  
  
  
 

 
 
 

 
 
 

 
  

   
 
 

 
 
 
 
 
    

  
  
  
  
  
  
  
  
  
  
 

 
 
 
   

  
  
  
 
 

 
 
 
 
 

 

 TUSPGPUB, OR
'| USPAT;
'| USOOR;
'| FPRS;

|| EPO: JPO;;
'| DERWENT!
| IBM_TDB:

((substrate or base or core or "ferrite |
4 magnet layer") AND (connector or
# "connecting unit") AND (terminal or
i lead or "connecting land") AND
i (receiv$3 or transceiv$3 or antenna
ij or transponder)) AND spiral AND i
‘| (pattern$3 or etch$3 or depos$3 or |
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‘| deposit$3 or plat$3 or PCB or print$3).
4 AND (coil or winding or resonator or |
ii antenna) AND (wire$1less$2 or "wire |
i less" or inductive or contact$1less$2_ |
4 or “contact less" or "non contact" or |

 
 

Ssenent heeneens Gnpeneemeeennnennnnnninennnnnnena! Riveeoaneenenna Ainefees

i or US-20120044114-$ or US- |

#20140167521-$ or US-20140152245-S |
¥ or US-20130157565-$ or US- |
420140346890-$ or US-20130106198-S |
4 or US-20140333253-$ or US- |
120140306656-$) did. or (US-6008622- |
4S or US-5572180-$ or US-3936931-$ |
i or US-5294749-$ or US-6876287-$ or|i
‘| US-5175525-$ or US-8922321-$).did. |
i or (US-3153139-$) did. or (WO- i
12013120710-$ or WO-2010133995-
i$) .did. or (UP-2013157917-$ or JP- i
42013138404-$ or JP-2012235630-$ or |
4 JP-2006042519-$ or JP-2012010533- |
4$ or JP-2012191134-$).did. or (WO- |
12013065245-$ or ON-203326731-$ or |
i JP-2010022098-$) did.

S141 1385 4(H04B5/0037.cpc. HO4B5/0081.cpc. {US-PGPUB; OR

 
  
 

  
 
    

  
 

  
  
  
 
   
 

 

 

  
 

 
 

 
 

 
 

 
 

  

4 HO1F41/14.cpc. 307/104.ccls. | USPAT;
4 29/602.1.ccls. HO2U7/02.ipc. | USOCR;
4 GO6K19/07.ipc. HO2J5/00.ipe. HFPRS; |
} B6OL11/18.ipc. H02J17/00.ipe. EPO; JPO;:
i HO4B5/00.ipc. S140) AND $139 | DERWENT}

| 1BM_TDB :werent baeehennnnnennnnnnennoereeny binene Gane:

4S141 and ((space or notch or cutout ||US-PGPUB: OR
4 or “cut-out") i :
| SAME(connector| connect$3) )

  

 

 
  

   
 
 
 
  
  
  
   
 
 
 

 

   4((substrate or base or core or "ferrite
ij magnet layer") AND (connector or
"connecting unit") AND (terminal or
¥ lead or "connecting land") AND
4 (receiv$3 or transceiv$3 or antenna |
‘or transponder)) AND spiral AND i DERWENT;
| (pattern$3 or etch$3 or depos$3 or || 1BM_TDB:
‘| deposit$3 or plat$3 or PCB or print$3) | i
3 AND (coil or winding or resonator or |
i} antenna) AND (wire$1less$2 or “wire |
i less" or inductive or contact$1less$2 |
4 or “contact less" or "non contact” or

 
  

  
 

i(US-20130249302-$ or US-

#20050046573-$ or US-20080122570-s
i or US-20080154178-$ or US-

120100277004-$ or US-20120057322-s
4 or US-20080197957-$ or US-

120090058358-$ or US-20080164840-s
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or US-20120044114-$ or US-

420140167521-$ or US-20140152245-S
Vor US-20130157565-$ or US-

120140346890-$ or US-20130106198-$
4 or US-20140333253-$ or US-
1201 40306656-$) did. or (US-6008622- ||
4$ or US-5572180-$ or US-3936931-$
‘| or US-5294749-$ or US-6876287-$ or |
‘| US-5175525-$ or US-8922321-$).did. |
‘| or (US-3153139-$).did. or (WO- |
12013120710-$ or WO-2010133995-
4S) did. or (JP-2013157917-$ or UP-
12013138404-$ or JP-2012235630-$ or
| UP-2006042519-$ or JP-2012010533-

4$ or JP-2012191134-$).did. or (WO-
12013065245-$ or CN-203326731-$ or |

||US-PGPUB; OR(HO4B5/0037.cpc. HO4B5/0081.cpc.
| HO1F41/14.cpc. 307/104.ccls.
1 29/602.1 .ccls. HO2U7/02.ipc.
i GO6K19/07.ipc. HO2J5/00.ipc.
# B6OL11/18.ipc. HO2J17/00.ipc.
4 HO4B5/00.ipc. S145) AND $144

 

i

S146 and ((space or notch or cutout
or “cut-out")
3 SAME(connector| connect$3))

 

  

S147 and ((first near3
i (connector| connect$3| terminal) SAVE
i (Second near3
i (connector| connect$3|terminal))))

 

Shsnasssnsnenn st Lacceuesenensnenenn rant Pessuesnsnees tepee tae peannes tapes ea pn paa nnnpea pe annaeenseee

48147 and ((first ADJ
4 (connector| connect$3] terminal) SAME
i (second ADJ

(connector| connect$3] terminal))))

 

; $147 and ((first ADJ

(second ADJ
j (connector| connect$3|terminal))))
3 AND @ad<"20121029"

4S147 and ((first ADJ

(second ADJ
i (connector| connect$3|terminal))))
i AND @ad<"20121030"

45147 and ((first NEAR2

(second NEAR2
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(connector| connect$3] terminal)))) FPRS; i
| AND @ad<"20120323" EPO; JPO;:
  

4((substrate or base or core or "ferrite
| magnet layer") AND (connectoror
4% "connecting unit") AND (terminal or
i lead or “connecting land") AND
¥ (receiv$3 or transceiv$3 or antenna
i or transponder)) AND spiral AND
i (pattern$3 or etch$3 or depos$3 or |
4 deposit$3 or plat$3 or PCB or print$3) |
4 AND (coil or winding or resonator or |
4 antenna) AND (wire$1less$2 or "wire |
ii less" or inductive or contact$tless$2 |
i or "contact less” or "non contact” or

((substrate or base or core or "ferrite §
4} magnet layer") AND (receiv$3 or
i transceiv$3 or antenna or

ii transponder)) AND spiral AND i
i (pattern$3 or etch$3 or depos$3 or |
4 deposit$3 or plat$3 or PCB or print$3) |
4 AND (coil or winding or resonator or |
4 antenna) AND (wire$1less$2 or "wire |
ii less" or inductive or contact$1less$2
or "contact less" or "non contact” or

i connectionless)

]HO1F38/14.cpc.

HO1F38/14.cpc. and
i @ad< "20120323"

 

{S156 AND ((substrate or base or core |
i or "ferrite magnet layer") AND ‘i
i (connectoror “connecting unit") AND |

(terminal or lead or “connecting i
q land") AND (receiv$3 or transceiv$3
i or antenna$2 or transponder)) AND |
 ((coil or winding or antennaor '
i resonatoror "receiving element") i
i WITH(layer or pattern or PCB or

or “ferrite magnet layer") AND ‘| USPAT;
(connector or “connecting unit") AND USOCR;

4 (terminal or lead or "connecting | FPRS;
4 land") WITH(layer or pattern or PCB 4 EPO; JPO;:
4 or printed or etch$3))

S156 AND (substrate "PCB"
| semiconductor silicon) AND (terminal
4} port connector connection) AND i
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(coil$1 or winding$1 or resonator or FPRS; i
| secondary or inductor) EPO; JPO;

| DERWENT; 
 

  
  
   

  
 

S156 AND (substrate "PCB"
i semiconductor silicon) AND (terminal |
i port connector connection) AND
i (space or notch or cutout or "cut-  

| DERWENT:
| IBM_TDB :MN ansasansneae ds Mas snsasananensesa sand doanansaeasassasasanesaaa sansa sansa ansssasansasansasanassaassssanassasasseeasassasassasal besasasansazsasssasassasans Qassssesassasssaasaeassees Resssasanessas es

4S156 AND((substrate "PCB"
| semiconductor silicon) SAME(space #f USPAT;
4 or notch or cutout or “cut-out")) AND | USOCR;
i (terminal port connector connection) |'| FPRS; i

AND (notch or cutout or cut-out") || EPO; JPO;:
i if DERWENT?

| 1BM_TDB }

 
 

  

  

  

 
  

 

  

4 or US-20120044114-$ or US-

#20140167521-$ or US-20140152245-S
¥ or US-20130157565-$ or US-

120140346890-$ or US-20130106198-s
1 or US-20140333253-$ or US-

120140306656-$ or US-20130069445-s
4 or US-201401 75895-$ or US-

420120187767-$ or US-20110101788-$
¥ or US-20130200716-$ or US-

120130069444-$ or US-20090284341-
u$).did. or (US-6008622-$ or US-
15572180-S or US-3936931-$ or US-
15294749-$ or US-6876287-$ or US-
15175525-$ or US-8922321-$ or US-
48653927-$ or US-7392013-$ or US-

18092251 -$).did. or (US-3153139-
6) .did. or (WO-2013120710-$ or WO- |
42010133995-$) .did. or (JP- i
42013157917-$ or JP-2013138404-$ or |
| JP-2012235630-$ or JP-2006042519- |
4$ or JP-2012010533-$ or JP- i
#2012191134-$ or JP-2011109546-
4$).did. or (WO-2013065245-$ or CN-
1203326731-$ or JP-2010022098-

  
 

  
 

  
 

  
 

  

   
  
  
  
    

  
 

  

   
  

  

 
 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
SLesesansenensad sumBIsssssannansunnasnehase esa eeeeeefesse
1S167 15888 #HO1F38/14.cpc. and #US-PGPUB; JADJ
\ i i @ad< "20120323" W USPAT;

 USOOR:
|| PRS,
|| EPO: JPO:.
|| DERWENT!
IBMTDB|egeeee

4S167 AND ((substrate "PCB"

4¥ semiconductor silicon) SAME (space | USPAT;or notch or cutout or "cut-out")) AND| USOCR;
i (terminal port connector connection) FPRS;  
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4 Or US-200801 97957-$ or US- |
‘20090058358-$ or US-20080164840-S | DERWENT
4 or US-20120044114-$ or US- | i
#20140167521-$ or US-20140152245-F
i or US-20130157565-$ or US-

120140346890-$ or US-20130106198-Ss
4 or US-20140333253-$ or US-

120140306656-$ or US-20130069445-$|
4 or US-20140175895-$ or US- |

120120187767-$ or US-20110101788-Ss|
i or US-20130200716-$ or US-
120130069444-$ or US-20090284341-
4$).did. or (US-6008622-$ or US-
45572180-$ or US-3936931-$ or US-
115294749-$ or US-6876287-$ or US-
45175525-$ or US-8922321-$ or US|
18653927-$ or US-7392013-$ or US|
18092251-S).did. or (US-3153139- ;
4S) .did. or (WO-2013120710-$ or WO- |
12010133995-$) .did. or (JP-
#2013157917-$ or JP-2013138404-$ or
| UP-2012235630-$ or JP-2006042519- |

u$ or JP-2012010533-$ or JP- :
42012191134-$ or JP-2011109546-
4$).did. or (WO-2013065245-$ or CN-
1203326731-$ or JP-2010022098-

S169 AND ((substrate "PCB" #US-PGPUB; OR
4 semiconductor silicon) SAME (space :
  
 

  ‘| (terminal port connector connection)
4 AND (notch or cutout or "cut-out") 

   ii semiconductor silicon) SAME (space |
4 or notch or cutout or "cut-out")) AND |
4 (terminal port connector connection) |

AND (notch or cutout or "cut-out")
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I hereby certify that this correspondence is being AMENDMENT UNDER 37 C.F.R. §1.111
electronically transmitted via EFS to the United States Examining Group 2836
Patent and Trademark Office on May 11, 2015. Patent Application

Docket No. SUN.LGI.420

Serial No. 13/663,012 
 
 

Jeff Lloyd, P¢ ek. No. 35,589

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : James P. Evans

Art Unit : 2836

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

Scrial No. : 13/663,012

Filed : October 29, 2012

Confirm. No. : 3575

For : Wireless Power Receiver and Method of Manufacturing the Same

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER37 C.F.R. $1.11

Sir:

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

identified above as follows:

JASUN\LGIM20\Amd-Resp\ResponseI doc/kh/lef
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Serial No. 13/663,012

In the Specification

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

FIG. 15 is a plan viewillustrating a wireless power receiver 1000 according to the fourth

fifth embodiment:

Please amend the Abstract as shown on the attached sheet

JASUN\LGIM420\Amd-Resp\Response| .doc/kh/lef
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Serial No. 13/663,012

In the Claims

Thislisting of claims will replace all prior versions and listings of claimsin the application.

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

a substrate having a receiving space of a predetermined shaped-shapeformed 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,

whereinthecoil 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-firstand

secondterminalscoilunit,

wherein the connecting unit includes:
 

a third connection terminal connectedto thefirst connection terminal of the coil unit;
 

and

a fourth connection terminal connected to the second connection terminalofthe coil 

unit, and

wherein the conductive pattern includes a conductive line woundatleast two times and the 
 

conductive pattern has a spiral shape.

2. (Canceled)

3. (Previously Presented) The wireless powerreceiver of claim 1, wherein the shapeof the

receiving space correspondsto a shape ofthe 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 surroundingthecoil.

JASUN\LGIM420\Amd-Resp\Response | .doc/kh/c
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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 limes.

8. (Canceled)

9, (Previously Presented) The wireless powerreceiver of claim 6, wherein the connecting

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

10. (Canceled)

11. (Previously Presented) The wireless powerreceiver 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 ofthe coil and whereinthe part ofthe coil is disposed

in the pattern groove.

13. (Currently Amended) The wireless powerreceiver-efelaim42 of claim 12, wherein the

coil has a thickness smallerthan a thicknessofthe substrate and wherein an upperportion ofthe 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)

JASUN\LGI420\Amd-Resp\Response | .doc/kh/lecf
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21. (Previously Presented) The wireless power receiver of claim 1, wherein the substrate

compriscs magnetic material.

22. (Previously Presented) The wireless powerreceiver of claim |, further comprising a

wireless power receiving circuit connected to the connecting unit.

23. (Previously Presented) The wireless powerreceiver of claim 1, wherein the coil unitis

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

24. (Currently Amended) ‘he wireless power receiver of-elaiw-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 ofthe substrate.

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

flexible.

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

communication antenna is arrangedat an outer peripheral portion ofthe coil.

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

receiver of claim 3.

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

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

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

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

conductive pattern.

JASUN\LGIM420\Amd-Resp\Response! doc/kh/lcf
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31. (New) The wireless powerreceiver of claim 31, the conductive line of the conductive

pattern crosses over the receiving space.

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

such that it is separable from the receiving space.

JASUN\LGI\420\Amd-Resp\Response1 .doc/kh/Act
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Remarks

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 are amended, and new claims 30-32 are added. In addition, the

specification is amended to correct a typographical error and the Abstract is amendedto beat least

50 words. No new matteris 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

Examinerfor further consideration.

The amendmentsset 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

amendmentsto the claims have been madein aneffort to lend greater clarity to the claimed subject

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

the remarks and amendmentsset forth herein, is respectfully requested.

Objection to Specification

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

specification presented herein, Applicants respectfully request withdrawalof 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 | 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 | has been amendedto 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 terminalofthe coil unit, wherein the conductive pattern includes
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a conductive line woundat least two times and the conductive pattern has a spiral shape. These

advantageousfeatures ofthe subject invention are discussed throughoutthe 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 woundat least two times and the conductive

pattern 230 hasa spiral shape (see also, c.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

powerreceiver 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 woundat least two times andthat has a spiral shape. Because JP ‘115 fails to disclose each and

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

withdrawalofthe 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 015”). Applicants

respectfully request reconsideration.

The deficiencies of the JP ‘115 have been discussed above. JP ‘O15 does not these

deficiencies. Accordingly, Applicants respectfully request reconsideration and withdrawalof 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 viewof 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 ofthe

rejection of claims 19, 27, 28, and 29 under 35 U.S.C. §103(a).
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In view ofthe foregoing remarks and amendmentsto the claims, Applicants believe that the

claimsas currently pending are in condition for allowance, and such actionis respectfully requested.

Applicants invite the Examinerto call the undersignedifclarification is needed onanyofthis

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

subject application to completion.

The Commissioneris 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.

Respectfully submitted,

Ki

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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ABSTRACT

A wireless powerreceiveraccordingte-one-emrbodimentinehides-can include a magnetic

substrate and a coil configured to wirelessly receive power.-whereinthe-Thecoil #s-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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1. The present application is being examined underthe pre-AlAfirst to invent

provisions.

Specification

2. The abstract of the disclosure is objected to becauseit is too short (only 33

words vs 50). Correction is required. See MPEP § 608.01 (b).

3. The disclosure is objected to becauseofthe following informalities:

* “[0035] FIG. 15 is a plan viewillustrating the wireless powerreceiver 1000

according to the fourth embodiment”

Should be

* “[0035] FIG. 15 is a plan viewillustrating the wireless power receiver 1000

according to the fifth embodiment”.

Appropriate correction is required.

Claim Objections

4. The claimsfiled 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 uponclaim 6 in the original application, the examiner is assuming that

Claim 24 is dependentdirectly on Claim 6.

6. Claim 1: (minor informality) — “predetermined shaped” should be “predetermined

shape”. Correction is required.

Page 853 of 1385



Page 854 of 1385

Application/Control Number: 13/663,012 Page 3

Art Unit: 4186

Claim Rejections - 35 USC § 102

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 madein this Office action:

A person shall be entitled to a patent unless —

(6) the invention was patented or describedin a printed publication in this or a foreign country or in
public use or on sale in this country, more than one yearprior 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 hasfulfilled the requirements of paragraphs(1), (2),
and (4) of section 371 (c) ofthis 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 powerreceiver

(transformer) comprising:

a substrate having a receiving space of a predetermined shaped formedtherein

for a connecting unit (Figure 2 discloses a space betweentheferrite core (1) and the

substrate mounting groove (5) to accommodate the "flexible substrate” which forms the

connectorunit) configured to connect to a wireless powerreceiving circuit (the receiving

side of a transformeris inherently configured to connect to a powerreceiving circuit; the

means of power transferis also wireless):
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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 thefirst

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 ClaimedIs:

terminals of coils are connected to the substrate), and

wherein the connecting unit (flexible substrate (4) and associated solder

connections as shownin Figure 1) is disposed in the receiving space (Figure 2

discloses a space betweentheferrite core (1) and the substrate mounting groove (5) to

accommodate this connector unit) and connectedto thefirst and second terminals

(Embodiments: Leads (3) of the coils are soldered to a connecting land on theflexible

substrate (4); Figure 1).

8. Regarding claim 3, Hitachi Ferrite teaches the wireless powerreceiverof claim

1, wherein the shape of the receiving space corresponds to a shape of the connecting

unit (Figure 2 discloses a space betweentheferrite core (1) and the substrate

mounting groove (5) to accommodate this connectorunit).

9. Regarding claim 11, Hitachi Ferrite teaches the wireless powerreceiverof

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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10. Regarding claim 12, Hitachi Ferrite teaches the wireless powerreceiver 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 arrangedin 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 powerreceiverof

claim 12, wherein the coil has a thickness smaller than a thickness of the substrate and

wherein an upperportion of the coil is exposed out of the substrate (Embodiments: The

depth of the substrate mounting groove may be determined based onthe thicknessof

the substrate and the thickness for connecting and fixing the leadsof the coils;

therefore if the groove depth is chosen appropriately, the upperportion of the coil will

be exposed).

12. Regarding claim 21, Hitachi Ferrite teaches the wireless powerreceiver of

claim 1, wherein the substrate comprises magnetic material (ferrite core (1); Figure 1).

13. Regarding claim 23, Hitachi Ferrite teaches the wireless powerreceiverof

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 shownin

Figure 2).
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14. Regarding claim 25, Hitachi Ferrite teaches the wireless powerreceiverof

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 obviousnessrejections setforth in this Office action:

(a) A patent may not be obtained though the inventionis not identically disclosed or described
as set forth in section 102 ofthistitle, if the differences between the subject matter sought to
be patented andthe prior art are such that the subject matter as a whole would have been
obvious at the time the invention was madeto a person having ordinaryskill 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 ofthe priorart.

2. Ascertaining the differences between the priorart and the claimsat issue.

3. Resolving the level of ordinary skill in the pertinentart.

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

nonobviousness.

16. Claims6, 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 powerreceiverof claim 1;

Hitachi does not disclose further comprising a short-range communication antenna

formed on the surround substrate and surrounding the coil.

Dainippon teachesfurther comprising a short-range communication antenna

(communications aerial 11) formed on the surround substrate (base material) and

surrounding the coil (antenna 17; as shownin Fig.2 (b)).

Therefore, it would have been obviousto one ofordinary 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 powerto 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 nearfield 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 nearfield communication (NFC) antenna (antenna 17) that has a rectangular

configuration formed by winding.

lt would have been obviousto oneofordinaryskill in the art at the time the

invention was madeto modify Hitachi with the further teaching of Dainippon wherein the

short-range communication antenna comprises a nearfield 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 orderto

improve the efficiency (Takaishi (US 2008/0122570) [0016] is a coil with a rectangular

(square) shape whichis larger than the circular coil and which has improvedefficiency).

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

connectedto 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 shownin 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 shownin figure 1).

Therefore, it would have been obviousto one of ordinary skill in the art at the

time the invention was madeto modify Hitachi with the further teaching of Dainippon

wherein the connecting unit is connected to the short-range communication signal

antenna,in orderto in order to deliver and receive information along with powerto

energize any display devices on the receiver (as disclosed in Dainippon Paragraphs

[0001]-[0002)).

20. Regarding claim 22, Hitachi discloses the wireless powerreceiverof claim 1.

Hitachi does notclearly disclose further comprising a wireless powerreceiving circuit

connectedto the connecting unit. Dainippon teachesfurther comprising a wireless

powerreceiving 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 shownin figure 1).

Therefore, it would have been obviousto oneof ordinary skill in the art at the

time the invention was made to modify Hitachi with the teaching of Dainippon further

comprising a wireless powerreceiving circuit connected to the connecting unit, in order

to deliver and receive information along with powerto 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

receiverof 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 antennais 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 shownin 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 shownin Fig.2 (b), .. .the communications aerial 11 .. arranging it on the

card base material ...at the outer circumferenceside).

Therefore, it would have been obviousto one ofordinary 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 antennais arranged at an outer peripheral portion of the substrate, in

order to ([0015] minimize the portions of the twocoils that overlap in a plane direction).
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22. Regarding claim 26, Hitachi in view of Dainippon discloses the wireless power

receiverof claim 6. Hitachi does not further teach wherein the short-range

communication antenna is arranged at an outerperipheral 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 shownin Fig.2 (b), .. the communications aerial 11 ...at the outer

circumference side). Therefore, it would have been obviousto 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 twocoils 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 powerreceiverof claim 1;

Hitachi does not disclose wherein a wireless portable terminal comprises the wireless

powerreceiverof claim 1. Seiko teaches a wireless portable terminal comprising a

wireless powerreceiver (Seiko Paragraph [0008]: ...power receiving equipment mounts

on acellular 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 powerreceiver, in order to provide non-contact transfer of powerto the

receiving device (Seiko Paragraph [0001]).

25. Regarding claim 27, Hitachi discloses the wireless powerreceiver of Claim 3;

Hitachi does not disclose wherein a wireless portable terminal comprises the wireless

powerreceiver of claim 3. Seiko teaches a wireless portable terminal comprising the

wireless powerreceiver (Seiko Paragraph [0008]: ...power receiving equipment mounts

on acellular phone (a wireless portable terminal). It would have been obviousto 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 powerto the receiver (Seiko

Paragraph [0001)).

26. Regarding claim 28, Hitachi in view of Seiko discloses a wireless portable

terminal comprising the wireless powerreceiver 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 obviousto oneof 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 powerto the smartphone (Seiko Paragraph [0001)).

27. Regarding claim 29, Hitachi in view of Seiko discloses a wireless portable

terminal comprising the wireless powerreceiver of claim 1 as discussed in Claim 27
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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]: ...oower receiving equipment mounts on a

cellular phone (smartphone)). It would have been obviousto oneofordinaryskill 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 orderto

provide non-contact transfer of power to the smartphone (Seiko Paragraph [0001]).

Examiner Note

28. The examinercites particular columns and lines numbersin the references as

applied to the claims abovefor the convenience of the applicant. Although the specified

citations are representative of the teachingsin 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 applicantfully consider the

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

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

examiner.
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Conclusion

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

powerreceiver 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 samesize within the substrate, connected to a wireless powerreceiving 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 teachesa coil formed as a conductive layer-pattern on or buried in a substrate

with a power connector onaflexible 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 powerreceiverin 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 powerreceiving circuit.
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Any inquiry concerning this communication or earlier communications from the

examiner should be directed to JAMES P. EVANS whosetelephone numberis (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 wherethis 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 htto://pair-direct.uspto.qov. Should

you have questions on accessto 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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Applrcation No. (Date): (Hei). 2-92260 1996.8.27)

Publication No. (Cate) (Hei) 451115 (19924a

Applicant: HITACHE FERRITE, LID.

Title of Invention: Rotary Transformer

What is claimed is:

A rotary transformer in which ring-shaped coi-arranging grooves are provided on a main plane

of each disk-shaped ferrite core and a pair of disk-shaped fernte cores with coils arranged in coil

arranging grooves thereof are disposed to have their main planes face each other wherein a

substrate mounting groove, which extends in a racial directian, is provided on the main plane. on

at feast one side of the pair of disk-shaped ferrite cores, a substyate ig disposed in the substrate

mounting groave, and terminals of coils are connected to the substrate.

Detailed Description of the Invention

Undustrial Applicability}

The invention relates to a rotary transformer for use in.a video recorder, ete.

iDescription of the Related Art}

FiG. 3 ifustrates a plan view of 4 conventional rotary transformer and FIG. 4 iHustrates a rear

view cof the conventional rotary transformer The conventional rotary transformer includes four

comarranging grooves (32), which are forrned on a main plane of a disk-shapedferrite core (31),

and coils {not Hlustrated) are arranged in the coll-arranaing grooves (32). Leads (54) of the coils

are drawn Gut through slit qrodves (33), which extend ina radial direction, and ara soldered to a£

connecting Jand of a Hedble substrate (45) which is bonded onto the rear surface of the

conventional rotary transformer A protruding piece (26) axtended from the feeble substrate (35

issused for connection ta an external civcuit.

(Technical problems of the Invention)

Ir, accdrdance with recent trends for the miniaturization ancl thin shaping of devices that car be

amibeédded in a rotary transformer, theré has been a strong dernarncl for thea miniaturization of a

rotary transformer,

To farm a rotary transformer into a thay shape, the. thickness of a4 disk-shaped fernte core; the

thickness of a flexible substrate arel the height of lead soldering may all need to be reduced, but

attempts have been made to form a rotary transformer into a thin shape mostly by reducing the

thickness af the disk-shaped ferrite core. However there is a limit in reclucing the thickness of

the disk-shaped ferrite cote because of rigidity issu
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& Structure has been suggested in which part of a disk«shapeu ferrite core to which a flexible

substrate ts boreied is formed in a stepwise shape. Hiowever, because of the thinness of the

stepwise portion, rigidity dsues Rave ako arisen.

Yo address. these and other problems, the invention provides a rotary transformer wih a new

structure capable of realizing a thin shape.

Technical Solutions of the Invention)

The invention crovides a rotary transformer in which ring-shaped coll-arranging grooves are

provided on. a raain plane of each disk-shaped ferrite core and a pair of disk-shaped ferrite cores

with cals arranged in coil arranging grodves therecf are disnased to have their main planes face

each other wherein.a substrate. mounting troove, which extends in a radial direction, is provicled

on the main plane on at least one side of the pair of disk-shaped ferrite cores, a substrate is

disposed in the substrate mounting groove, and terminals af.coils are connected to the substrate.

{Embodiments}

FIG. 1 illustrates a plan view of a rotary transformier according fo an embodiment of the

invention, ancl FIG. 2 ilustrates.an enlargect cross-sectional view of the rotary transformer In the

present embodiment, four coi-arranging grocves (2) are formecton a rain plane-of a disk-shaped

farite core (1) and coils are arranged in the coi-arranging grooves (2) The coils are obtained

by winding a conductive wire material into a spyal shape. A substrate mounting groave (5),

which extends in & racial direction, is formecl on the wmain plane of the disk-shaped ferrite core (1),

ane 4 fleable substrata 4) is bended in the substiate mounting Groove (5). Leads 3} af the coils

are soldered to a conmecting land af the fladbie substrate (4) in the Substrate mounting droave

(5) of the core (1).

According to the invention, 4 substrate raounting greove may be afitained by rnodidying sht

grooves: for drawing out the leads of coils, andl a substrate may be mounted in the substrate

mounting groove so. as fer the leads of coils to be canmecied therete. Accordinaly, a thin-shape

rotary transformer may be realized The depth of the substrate mounting groove may be

 ermined based on the thickness of the substrate. and the thickness far conmecting anc fing

the feads of the coils.

Also, since nO substrate is bonded to the rear surface of a core, the dimension precision an the

rear surface, and the processability, of the core may be improved.

A substrate mounting groove and a ‘substrate according to the Invention are not limited to the

embodiment set forth herem, and vanous modrications carn: be mace thereta without cleparting

from: the scope of the invention,
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iAdvantagesus Effects of the Invention)

According to the invention, shit groaves for drawing out the leads of coils are modified inte: a

substrate mounting groove, and a substrate is mounted in the substrate mounting. groove sa as

tos the leads of coils ta be connected thereta. Accordingly, it is passible to realize a thiri-shape

rota Py transformer.

Dascriptian of the Drawings

FIG. 1 is a plan view of 4 rotary transformer according vw an embodiment of the iivertion,

FiG. 2 is. ari enlargedl cross-sectional View of the rotary transformer according to an

embodiment of the invention:

FG. 35 a plan view of a conventional rotary transformer.

FIG. 4 is 4 raarsiew of the rotary transformer of FIG. 3.

1. Dokeshaped fernte core. 2: Coil arranging groaves, 3: Cod Jeads, 4: Flexible substrate, o

Substrate mounting grave
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ADPubli¢ation nuriber: 07-074038

(4)Date of publication of application : 17.1995
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(54) MANUFACTURE OF ROTARY TRANSFORMER

(§ Abstract

PURPOSE: -To cbtain & manufacstunng method, of a rotary transformer,
which can automate a manutactunng process, which can reduce
manufacturing. casts and which. can-accommodate. the smaller size and
the higher density of coils dus to the smaller size of the rotary
transformer.

CONSTITUTION: Ring-shaped recessed grooves JA to JE are formed on
one face of a dise-shaped ferrite core 1;-ring-shaped. conductor metal

foils are bonded to the ring-shaped recessed grooves 3A to GE; and
spiral coils BA ‘te GE are formed of the nng-shaped conductor toilsby an
etching operation. Thereby, the higher density of the spiral coils.is

realized, and their manufacturing process can be automated.
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CLAIMS

 

[Claira(sy]

iain LA manufacturing method of a rotary transformer providing. at least one circular concave

on the whole surface ot a disc-like magnetic core, adhering circular conductor metal foil to this

circular concave, and forming a canductive pattern with this circular conductor metal foil by

etching.

iCiaira 2]4 manufacturing method of the rotary transformer according to clair 1 which forms a

metal skin on the aforerrientioned conductive pattern.

 

DETAILED DESCRIPTION

 

[Getailed Description of the (invention)

003]

lindustial Application|]The present Invention relates to the manufacturing method of a rotary

transformer suitable although it is used when starting the manufacturing method of a rotary

transformer supplying. a recording signal to the rotating magnetic head from cutsicde in a

magnetic. recorder and reproducina device or deriving a recording signal outside from this.

10002]

{Description of the Prior ArtiConventionally, the following is known as a rotary transformer.

jOOOSIn. the rotary transformer assernbky which these peaple proposed by JPGZ-180TI,¥, the

annular groove of concentric circle shape ig farmed in the whole surface of the dise-like ferrite

core which constitutes 4 rotor core or a stator core, and the composition which provicled the

winding-which winds a wire rod around this annular groove is disclosed.

004In JPHE-308505,A which these people proposed, A core device for rotary transformers

which fixed the sheei-shaped coal beedy which pierces highpelyrner sheets, such as resin in.awhich

the conductive pattern was formed in the annular groove of the same disc-like ferrite core, the

aforementioned annular groove and in the shape of isernorphiem, and a rnanufacturing method
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for the same are disclosed,

WOGSin JPS9-1278i2 A, the concave which a desired cal pattern Goes aroun is prevaously

fered in @ dise-lke ferrite core, This concave is filled ap with conductive paste and the

manufacturing method of the rotary teansformrer which forms a col by calcinating a cisc-like

fernte care after that, and printing the aforementioned conductive paste is disclosed.

MO08]in JPH4-42908.4, the concave of the spiral shape which i¢ a desired coll pattern is

previously farmed in a disc-lke ferrite care, After tiling up ths concave with a filling or nvetal

powder and carning out melting (sintering) of the moken metal to H, the manufiacturing method

of the rotary transformer which forms a coilis disclosed by cooling.

[3007]

iProblem to be solved by the invention|By the way, in the manufacturing method of the rotary

transformer shown by cach above-mentioned conventional example, there is a problem as follows,

respectively,

JOOOS ||First, automation is difficult. while formation of a cad takes tine and effort and the working

man hour by handicraft increases in the manufacturing method which forras a coil using a wire

rod and i arranged to a concave,

jo00o|When using the sheetshaped coil body which forme a conductive pattern for highpolwner

sheets, such as resin, there is a fault to which @ manufacturing cost becomes high, and the

correspondence to the miniaturization of a rotary transformer has a4 limit in the sheat-shaped cou

body manufactured by punching.

iOGLOTWhen fovming the contave of a cal pattern in a ferrite core previously filing up this

concave with conductive paste or molterr metal and forming a coil, processing of the concave to

which a coil pattern is mace to correspond is difficult practically, and, under the present

circumstances, is considered that commercial production is cifficull.

[OOAjin view of the above-mentioned point, the present invention can realize automation of a

manufacturing ofocess, and reduction of a manufacturing cost, and an object of the present

invention is io provide the rnanufacturing method of the nitary trarisfarmer which can respond ta

the ririaturization or densificatian of a coil {eonducthe pattern) accernpanyirig the

miniaturization of a rotary transformer,

£012]
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{Means for solving problem|io achieve the above objects. the manufacturing method wf the rotary

transformer of the present invention prasides at least one circular concave on the whele surface

of a disc-like magnetic core, adheres circular conductor rnetal fol te the circular concave, and is

characterized by forming a conductive pattem with this circular conductor metal foil by etching.

{OOLS]R is good also as campesition which forme a metal skin on the aforementioned conductive

pattem,

iON4)

[Functiordin the rianufacturing. methad of the rotary traréformer of the present invention, By

etching inte the circular conductor metal fol adhered to the crtular concave of the dise-hke

Magnelc core, conductive patterns, such as Spiral shape used as a coil, are farmed in a circular

concave, since automation of a. process ic pdssible it ic Suitable for fnass: production, and

reduction of a manufacturing cost is possible, The murnber of turns and Ene width cf a conductive

pattern used a3 a coil can be set up free. by etching, and a miniaturization ar densification. of a

cois possible for ther. Therefore, it compares with the method of filling up the concave of the

 methodsof arranging the canventional ccul or sheet-shaped cod y which cansists af a wire rod

to acircular coricave, or a coll patteny with conductive paste or molten metal, and forming a coil,

Manufacture is easy and there is at law Jost. and it is suitable also for a miniaturization and

thinning of the rotary transformer.

(0015)

iWorking evampleiHereafter the working example of the manufacturing method. of the rotary

transformer concerning the present invention is described accarding to Drawings.

fOOLGIFig.. thru/or Fig.S show the working: example of the present inventiondn Fig.l and fig.2, Lis

a dise-like ferrite core used as the rotorscore of & rotary transformen of a stater care, the through

hole 2 is forraed in the center and the circular concaves 34 thru/or SE of two or more concentric

circle shape are formed in the whole surface.The Mute width of these circular concaveés 3A thru/or

3E is set as ary width with the col pattern of the request according to a use, respectively, A high

resistance ferrite is used as a ferrite core.

fOOL7|Next, the circular copper fol SA. thrufer SE which i the circular conductor metal fou

corresponeling to-each size of the circular concaves 3A thru/or JE of the afcrementioned disc-like

ferrite core 1 is prepared. Copper fou is united with each size of the above-mentioned circular

 concaves 3A thrufor 3Eowith an etching method, and this circular copper 5A thrufor 5E forms
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tin a circle Gt forms the form and the shape of isomerghismof a circular concave). And as shown

in. Fig.4, adhesion fixing of the abave-raentioned arcular copper fo SA thrufer SE is inserted in

and carried cut toa the bottam surface of the circular concaves 3A thrufor 3E correspaneing to

each, #" application of the adhesives is cared cut previously at the bottom surface or the

circular-copper foil 5A thrufor 52 of the circular concaves 3A thru/or 3E.

OL8lAnd as shown in Fig4, etching by photo etching method is performed: to. the above-

mentioned circular copper for SA thrufor SE, and. the spiral copper foil coils 6A thru/er 6E as a
 

desired conductive pattern: ara formed in the circular concave 3A thruyor 3E bottom surface,

respectively. Namely, photoresist is applied to the circular capper foul 5Athru/or SE upper surface,

The spinal shape. pathem: which carries cut the number lum cicuinference is exposed to the

photoresist faye, it removes except the portion covered with the photoresist layer of the spiral

shape pattern by etching, and the spiral copper foil coils. 64 thru/or GE are forrned, respectively.In

the cage of Fig.4, these spiral copper foil coils GA thru/or 6E differed in the number of the

 clpcurnference. according to the flute width of the circular concaves 3A thrufor SE. and their

numberof the chcoumference has increased, soa that a flute widthis wide.

oolS]Then, solder plating is performed to the expcsed portion of the spiral copper foil coils GA

thru/or SE, copper carrosion prevention ts performed, anda final spiral coil 6 Toned, respectively.

Although. Fig.5 expands and shows the spiral col 24 portion which gave the solder metal skin 7?

to the exposed portion of the spiral copper fod cod GA, it is the same about other copper fou

cails.

iO2GlThe. stator or sotor of a rotary transformer which has the spiral call which performed solder

plating 7 at the spiral copper fei coils 6A thrufor SE by the abave, respectively on two or more

circular Concaves 3A thrifor 3E bottonr surfaces i cbtained. Close arrantwement is carried ‘out so

that the surface in which the circular concave was formed may oppose mutually, a stator ts

attached to fixing, a roter is attached ta the axis af rotation, and the stator and rotor of a rotary

transformer are set-up rotatably,

{OUS11a through hole penetrated at the backsurface of the femite care 1 at the circular concaves

3A thrufor SE of the disedike ferate core 1 from a bottom surface of these circular concaves 34

thru/or3E although a graghic display was omitted -- every | a couple }-- ibis formed, respectively,

This. through hole i$ a drawer end of each spiral coil.
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[ece2|Since the circular copper tod 34 thrufgr SE which suits the fooof the circular concaves 3A

thru/or 36 with an etching rmethod is formed according to the above working. example, the

correspondence to the form of the circular concavas SA thrufor 36 is easy, anchit can respond also

tova smiall ferrite core. In creer that each spiral cail @vhat was plated in the spiral copper foil coils

6A thru/or GE) may be processed inte. a desired conductive patter: with phote etching method

and may forty the above-mentioned circular copper fall SA thru/dr SE adheréd to the circular

contave 34 thrufor 26 bothom surface, The number of turns and line width of a coil cary be set up

tree, arid the densification of a spiral coil is alse easy and tt is suitable for a miniaturization and

thinning of the rotary transformer Since if is automiatable, each, aforementioned process is

suitable for mass productian, and & can aim at-reduction of a manufacturing cost.

joo23The circular copper fail SA thruvor SE can also be formed by methods, such as punching

ather than an etching method, with the size and the accuracy demanded! of the circular concaves

3A thrufor 38,

O24]Although it had composition which provides five circular concaves to a disc-like femite core

in the above-mentioned working example, the number of these circular concaves can be-suttably

changéd. according to. the specification of a rotary transformer Similarly, the number of the

circumference and fine ‘width of a spiral coll can abo be surtabhy changed according to the

specification of a rotary transformer Although capper fol was used as cifcular conductor metal

fod, other conclucter metal fol may be used. Although solder was used as plating maternal qiven

to the spiral copper foil coils 6A thru/or GE, other plating matenal may be sufficient.

O25]Although. described about the working exaripie of the present Invention above, probably, it

will bé obvious to a persor skilled in the art for various kinds of deformation and change to be

pessible for the present invention within the limits of the descriptian of a claim, without being

linmted ta this.

O26|

[Effect of the InventionjAs described above, according to the rnanufacturing method of the rotary

transformer.of the present invention. Since at least one. circular concave is provided an the whale

surface of a disc-Hke rnagrietic core, circular conductor metal foil is adhered to this circular

concave and the conductive pattern was formed wth this circular conductor metal fol by etching,

alltornation of a process is pocsible, it 8 suitable for mass production, and a rnarutacturing cost

caraiso be reduced, A number of turns, line width, atc. of a conductive pattern used aaa coil can

be set up free, and a miniaturization or deri¢ification of a coil becames possible. Therefore, small
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size and an inexpensive rotary transformer suitable for thinning can be obtained.

[Brief Description of the Drawings]

 
manufacturing method of the rotary transformer canceming the present invention,

 

 

saying 2it is a cross sectional view showing a disc-like ferrite core.
 

yingSilt isa fragmentary sectional view showing the process of carrying out adhesion fixing

of the circular copper foil to the battom surface of the circular concave of a cisc-like ferrite core.

 [It is a fragmentary sectional view showing the process. of performing photoxetching to

circular copper foil, and forming a spiral copper foil coil in the bottom surface of the circular

concave of a disc-like ferrite core.

[ee ving Sit is a partial expanded sectional view showing the process cf perfarming solder

plating and forming a spiral coil on a spiral copper foil coil.

[Explanations of letters or numerals]

1 Disc-like ferrite core

2 Through hole

3A thrufor 3E -- a circular concave

SA thru/or SE -- circular copperfoil

6A thru/or 6E.spiral copper foil-coil

7 Solder metal skin

8A. Spiral coil
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A

Appheation No. (Date): Sho} $4 158612 Feblication No.(Date}: Sho) 56-78415

man: OMRON COPORATION 

 

 a cod ceanertex ul device, co with a endl wound therearounel, 

  obtained by printing a conductive bedy on a base material, and a flexible printed circuit be

   yends.at the co: iochiding a deawn-eut portion and ai r, whe
AMET CORE  ate COMME

ted circuit board and the. flexible the conductive body of the coil-cennector of the tlesible pr

printed circurt beard is used asa drawn-out line of the coil.

  laine 1, whe ledbartl
da  E-the coat 

an a notchas qe
 

  srtion OF the fle nt bespeol and the He pounced

 emption of the Embodiments

The invention relates to the umprovemene of a coil device: for use in a motor or an

electrormagnet,

Lina cod deve    In gener 5, a wing] sheath is solcere: ding startiog end. and the

windhog terdioated end of @ cod weund around acospool, ard the vauyl sheath i used a¢ a

 meeut line. However, the vinyl sheath generally has a lage chameter and thus inc2

 t the col device. This problem becornes more apparent especially when the size of

vice decreases, end an ierease im the ratio of the drawreoutline tothe size of the coil
 

device miay result in 2 decreas  in the volume efficrency of a srnall mores.

device capable of munuriaig an, therease in the diameter of a

 4 dtawn-out porkon of thé coal 
 

Embodiments af the invention will hereinafter be desernnbed with the accernpanying drawing’s,

Tn TRGS, 1, 2) Sa)a 2 Med
ates 2 cod spool with a ceal 2 wound 
 thereatound, reference uit board (PPCE), whichy

30 printed with conductive bodies 34
ice BS x Py et ve2aa 55 2becomes a drawn out leis of the coud 2

e
and 35, and mcludes.a cool connecting ¢ a]

  
a drawn-out porta 22 and a perwer

>
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connecting Gorton  

of the FPICB 3 are formed to be

but the drawn-cat portion

CAA maple, a motor case

  

soldering and in¢rease

riding-teermifialedstarting end 21 anal «

 

The cou connceting portion 71 0f the PPCB 4

 drawn-out t

withand is 

COBDVET Len fe, MOS
yt
Phe coil device with

coil dewice to. increase due ta the middle part.cf the coil

FIGS. 4 and 5 ita

same width.as ora slightly greater width than a drawn-caut

 oo the-cniter circ

drawn out by the notch 12,

arevious exernplary emb

BIG. 6 Gestrates-a modihed

 stretched to have a smaller width than the width on the :

36 and

 
 
ha

unproved material y
re

FIGS. 7 and 38

esaaCh

 

3. More specifically, BIG.
oy

PO CHEEdowithi  

 
power Cornne nie portion

43. The coil con

32 48 torroed te he

 

rtiom 32, anid a om

 

 

 thé F

strate other éseniplary embodiments of the mvrention.

ceoot a. flange

bodiment, the FPCE 3

 37 are prove

 
 

? qlustrates. 2 connector obtaned by

framed rigiclety onic

2% with the distance betyreen the

necting portion 31 andthe 

relatwely wide we improve operabilicy fo

af a tiele tor, for
Seduce the

 Taree ber Gey

ite be owicle to faeihtate

34 and

 condactwe beaches G4 and 35 are ferme

 conductive bodics A winding
 

dend 22 af te void 2 are. connected through soldering

seul connecting portion 31of the PPB 3,

ts bent almost perpendicularly with prospect to the
a

the col 2 coal Connecting portion 31
 

idle part of 246 placed onth

 oot] ewe, (Farthereby cosopleting the fo jon of 2 

 3 asa drawn-out line does not cause the chameteCB

  
because the PPCB 3 is-very thin,

A notch 12 with the

porhon 32 of an FCB 3us provided

rt Ui and the drawn-out portion 32 .0f the FPCE 3 is

fr ORIGS. 4 and

 

in the exerplacp coobodiment 3, wohke im the

does not need to be bent,

example of the PPE 2 an which : ecting portion 31 ts

a coil spool and engaging 

 ed oneither end of the cal ¢ eportion 21, The engaging

37 may be “gages together as ilhsstrated Gj). The cod connecting  

the muter circumference of a cod, i which case, t
   

sulahon may be fecthtated. “The drawn-owt.pertion 32 ¥

coil connecting portion 31, as illustrated in PIG, $G@}, for an

examples of the power corinecting portion 33 of the FPCR
ahi FAY} instal tnetiber

ancl FICHE &+

solder

the power conmectiig portion 35 dhistrates a.

connecting portions of

corehictive bodies 34 and 34 witened.

PIGS.

weovided sear comeuctive  
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startingend and a wi reing terminated end of 2 cod onte the coil conmectine-portion 31 of the 
 

posiuoning Thats, PMs. 9 ilostrates providing holes 5 and 6 on

wet, TG. 10  neoof the conduetwe bocies 24 anc 35, resolderhig 4   

providing boles 7 ard 8 on a base member 30 near the saldering portions of the conductive
 

34 and 35, respectively, and FIG. 11 dlusteates proving notches 9 afl 10 near the base
 

  

tiemiber 30 near soldering portions of the cénduetwe bodies 34 and $5, resmectirely.

Relerrme to FIG. Li, ihe nouhes & arid LO inay be formed as shits with a straller sive than the

linear chamieter of a coilte be able to be engaced with the winding starting end and the wmeding-

terrninated crid of the coil,
a

The-condactive bodies $4 and 35 may be buted it the base miemiser 30 of the FPCE 3, 

PPCE can be used asa drawn-out kne of a cor. t from the above« 

 Accordingly, avery sroall cod dewce can be prowided without wcreasimg the diameter of coal.
 

‘Pheretore, the volume cfficiency of a device ustig ¢ coal device, for cSaniple, a moto, slay be

unipraved.

4, Deseripion of the Drawings

Bye   Lexemplary
re View OF erepect,

 

sotiye wnewy of a state ue wh wi a cost  

PIG, SG) ts a plan view of a flexible printed chreuit board GFP(CB), which can become a

drawn-out line.

PIG. 3(b}.1s aperspective view of» tate inwhich a coil connecting portion is bent. 
eS if.
IG, 418.2 perspective view cf another exemplary eotbodrnent of t 

Fits. Sasa perspectwe wew ot a coil epoclof PIG. 4

  PIG, Ga) is a plan view ofarnodified exaniz

WhtS. G{by as a perspective view ofa state mowhich cod connectoy pertiars are combined.
 
 

  
 4, 9, TQ and I Lare plan views of modified examples of

  1: Coil spoel, 2: Coil, 3: Flexible Printed Cirounk Board (FPCB), iz: Notch, 21; Winding Startir 

End, 22: Windiniz Terminated Bnd, 3l: Coil Connects Portion, 32 DraaaOut Porton, 33:

Power tionnecring Portion, 34, 35: Conductive Bories

Page 909 of 1385



Page 910 of 1385

te aHn Se
3 20008 ©,

  € 4, O00

 

 
He O44LL A fe B

He te PAE HIB

voy

oof A He

oe

USSRBTRDAiC AGELEY1ph

Aw RRS
ie Le Pm # ap 4a?

™ MD fom

3. SEATSCOREA,

move F616 HOBAp yt be FEE -bREETOe

oe oop of Be BR A & Re.
ho deo \ . ‘

WR GEE TS) 921 — h11t.

4. BHPgs a
()- i @  oae 1 8
(2)» 84 fice 1 8

(3) ROME A 18

Page 910 of 1385



Page 911 of 1385

 

Page 911 of 1385

oH Au ie

SRO

a 4 ose de ee

LEM eS Bs ROG

Q) 24 A PS SBRA Hh AR KH, te

* AF OR Ga TR ASHBYAPL ot TOBeee BR 4) EBB

BLU BRR M SBA RP ee YO A Ee

Méiepako , HIT A OS AR OHIO S

A DUS AEC Fb PY A Bee A

 Beet SUSAR EL, GO keea

BURR AG & BGR Poa Sal eA LTR AA

 

2 sw4faare-apoAMi ox &€e Bi,’

eg oR A ED wee ee eo A BARA cD 9}

He PAM LCRAR A MRE BRA RORM

S ln Goa Oo 4 a ae Bg

3. 2S 2 BR Me ae SH

CB Bih. SW RPeeSUH PA
i

TVR ROR RICKS ZO TH AS

~~, SMA BB a Te, ate

£43

 



Page 912 of 1385

 

 

Page 912 of 1385

OP a ae tt Be I]tke

Be 0 MI
ty

Ca Ewe

te LS

4 ae aR

Bo bs

ges

fe BP a

moa 4

PLS, RRO

eae ee,

D BEM

& & AY

LAF

“Eo ae HAY

a 1 Bt

Ler oo 4

Ae 2 GFE

— AA 3

24 ow Rae 8

4S tp

AQ %& the ¢

EP Ss

LO#¥

OG Fo ae

te Ba

i. Fe

ea

Ae

‘A EB

cr ff ae

Hak A L.

1S ie RO EPS Al ew

agi>ek Ke

_— 7 Ae Be ME

<

fe 18 Gr 4

ae Be aS a ge SRS

eae BANG Lo

— we # Oo Ly ‘fs l. y

Sev ORR OS
a

ABSA CAE

SHS RKA CEO. hme

See

af

SeDie

e]

Yw

fle

— “—

Oo

OG Mi mbar Go 4

Ao 4 ARSTS

"ihe

CRCATRAMIC SES

ila). (bc wt

Ate RP mm te . 5

AP-~ we, Sota

WoELE Ae,

5 & EbaglLoo ab

2k Lb FeUs Be at

pak3 Ou 4

#

~~

A

Ale

a

BEae

Pe <



Page 913 of 1385

 

Page 913 of 1385

= & om

“ED eRe Eg

(ia Bathe a

lene. OF SM) REE BE

C3 Ee By a ig 2

voF A CH aa AS

m2

fet

My a ryt
Y

eoteltr ~
s NLx ES ac

o
Ke ah et =He

 

LOBRRMAS Boe e hee

Rib SRR POD BRE L

Age phi ites
eS) A

a a

EDL E

Ye BN

= 4

Bin x,
Be

Hi ie



Page 914 of 1385

 

Page 914 of 1385

Je Me 1EAM BD

o

RA DS

nt &

ORF

$2 CER 6 wok

SKA CRACERRIA

SSM OB Ro hoe has

“ATOR HTT OA

 1BhS 2b 8 Ve

SoOw A 1 OD & Beet

lee oeae EE a REAR 8 OD

PLA OTH AS

FY ae ye AAa Be OS

iO wit SARE eA <

“ALE gl) Abi 3 OO Rewo

ea Aa RoAp

7 er 4 4 She > > > -
di HSS 6 a?

Kb case £9 ie te

@2f9@WLCh4q 20

TOR AC 3 4@) he HA

Lode < & PRU

OPC BS be, Te

DiC A Bee 31

 



Page 915 of 1385

  

& > fgets AB i Dab Bw ve Oa Bl a> eb DS

Rm OBR CA SZ,

oe 7 a ee LOY RS Bt le a oe oo BB OO

CMR BM MS SORTS aL. 7 Mit wie
Es orROMS SAE ORES LOR MH 4 & ze

elCIR Swe Le SO th 6, Be we iy

BiKAS 4 , SO). ww Re te BN fel Oo TAG Se a Aty

ey vey DCH Bs

SP? Ro,1bd. lt Mee he be oA ey

BISA 3 0) wa Pee A Tio oA ae Re

Side Dk ARS O PR poe A Leer cop ae

oi, BRR SA. 4 5 OM BIRR E KH EE UD

RESP RI CIA ORS OMe LYRE MO

Meee, BOLE PC Le oe:

Thbp> , Bo ReeAs 4,

oF er
raatas

fh 8 Gs. ew

PRC 7S , 6 ee.1 OM ito ye @ Pe ae

AOS Ae S OMe? . Be, Bet te

(hes 4 8 APT BOO GE BP Oe SN -- RPA OI eb RK

_ Cee oe LO CaAs Mi i wines

VORA? , LOMITA BARE ORE Y

sbijues
 

Page 915 of 1385



Page 916 of 1385

 

Page 916 of 1385

YR LCS

Di oh oh oA Tp Re EL

ws:wh %

iB eo

&

(fe 44, 4

Le\3y a

br atac BWLD

“
{

= Ae GG) OS

Hie tn enet

Bite a 4

FD, x
a ALS

ERE PR

UM) Er > (PS ae ae

A 1 RR 2

4h GE de ae PS OR

ay FA ET) ia Be

Pr Ge Br O AB eF

oo Se fA oa Ue.

ae 4 bie geet 4

PLO] AR & 3

=zou i A oy Mt

LtR<e

oF fe EEL Bal dae

SIN AM

"CO tM,

Pp HE Sy ee DG

at Lire a

, Bt A DES

A BE tie Ze HEE

Ub oF 4 ae te

& OD AR A BR

Bi

oa ta

Ate. He KOM

WoGow

3 0 Pic wep A

iM, 2 Ps Ria £

"Ae EY] eel BE By

WRECKED,

“oF
Nw x 4a)

ew AT Se

Oi bee AS

SRDFEB A

AeA Pom MICRO MUTA

bi. 3 Batapere

ROK Hee. ws Ma = 4

fe aK RE

He We ok a eR

2A AP

fo FAD a fe by. BR 4 Bd ict

oP TRIE . SES py

AOC PM . 6

MT SM

Th

pee

my

et

34



Page 917 of 1385

 

Page 917 of 1385

Mere ty 7 ae RRO BH Soe Pe ee

wo 6 Wb) EL od aRe 2 RR eR

tHe , BOP. BB, Sok , SIGs,

Poe EY Rie Ae a ko ic too we ie

BE Mp TH Bo

Ae, 2 op oo wae Bp Pw ey

5
z :& Oe & . Fis eB wD

ie pix oo “oo ue te
& A oe. 21 oy 4 ob RRR BD,

So; SOR Ree wb

Hi BBA ABeRe

 



Page 918 of 1385

 
z CRSa LEATREESESeat

Page 918 of 1385



Page 919 of 1385

 

 
. -
i al

2
&
irad

heel erg eeTES Veet vies MoeASAEDASHA ALD PREP dwae EL

Page 919 of 1385

 



Page 920 of 1385

 

Page 920 of 1385

 
 

BEIT Oh MURA

8 8 1



Page 921 of 1385

 

Electronic AcknowledgementReceipt
 

EFS ID: 21076375
 

Application Number: 13663012

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

First Named Inventor/Applicant Name: Jeong Wook AN

Filer Authorized By: Jeff Lloyd 

Attorney Docket Number: SUN.LGI.420 

Receipt Date: 29-DEC-2014

Application Type: Utility under 35 USC 111(a)

Paymentinformation:

 
 

Submitted with Payment no

File Listing:

Document sigs File Size(Bytes)/ Multi Pagestumber’|DocumentDescription|FileName|Message Digest Part /.zip (if appl.)
4455462

SIDS2-AF.pdf 870d949d91846f535863d5e9d 4863b01cq
edda4

 
Page 921 of 1385



Page 922 of 1385

 
Multipart Description/PDFfiles in .zip description

Transmittal Letter

 

Information Disclosure Statement (IDS) Form (SB08)

Information:

2090080

Foreign Reference a9edda973684e463ded5cd 1ac929801 1569

Information:

6377316

Foreign Reference a3dea408e8d01 3bc79b3aebd4fd 1d230db
8a3df1

Information:

3670337

Foreign Reference f09b71fda539c20578a66a5 201 8459b7¢1f4
Seat

Information:

2929254
Other Reference-Patent/App/Search

documents 75fbel ffee3103e28226efaNd e965 e085 be?!

Information:

TotalFiles Size (in bytes) 19522449

 
Page 922 of 1385



Page 923 of 1385

 

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidenceof 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 componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

NationalStage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 

 

Page 923 of 1385



Page 924 of 1385

therebycertify that this correspondence is being i.IPPLEMENTAL INFORMATIONelectronically filed in the United States Patent DISCLOSURE STATEMENT
and Trademark Office on December 29, 2014. UNDER 37 CPR §§ 1.97 AND 1.98

Examining Group 2681

  \\o i ey ( Patent Application£ Y a Docket No. SUN.LGL426
Jeff Lioyd, Ps } pttomay, Ree. No, 35,589 Serial No, 13/663,012

ar \ |
MW

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 268 1

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

Serial No. : 13/663,012

Filed : October 29, 2012

Conf. No. 3375

For : Wireless Power Receiver and Method of Manufacturing the Same

Commissioner for Patents

P.O. Box 1456

Alexandria, VA 22313-1450

SUPPLEN TAL.DSURMALION{DISCLOSUREST.ATEMENT1.28
 
 

In accordance with 37 C.F.R. § 1.56, the references listed belowand on the attached form

PTO/SB/08 are being brought to the attention of the Examiner for consideration in connection

with the examination ofthe patent application identified above. Copies of the cited references

are attached.

Applicants note that Japanese Publication Nos. 04-51115, 07-74038, 56-78415 cited as

Pl through 13, respectively, on the attached form PTO/SB/08, were written in a foreign

language; however, English language Abstracts are provided herewith. Applicants respectfully

request that the references be made of record and considered in the examination of the subject

application,

The undersigned hereby certifies that each item of information contained in this

Supplemental Information Disclosure Statement was first cited In a communication from a

JSSUN\LOR420M DS-Refi\t2-29-1 ASTOS(2). doofbdt

Page 924 of 1385



Page 925 of 1385

2 Docket No. SUN.LGI420

Serial No. 13/663,012

foreign patent office in a counterpart foreign application not more than three months prior io the

filing of this Supplemental Information Disclosure Statement. Applicants are attachinga copyof

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

marks,

Applicants respectfully assert that the substantive provisions of 37 C.ELR. §§ 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.FLR. §8 1.16 or

1.17 as required bythis paper to Deposit Account 19-0065.

 
fully submited,ce *
Lc hsoy’

JefeLip it 4 |
Patent Adored”
Registration No. 35,589
Phone No. 342-375-8106

Fax No.: 352-372-5800

Address: Saliwanchik, Lioyd & Eisenschenk
A Professional Association

P.O. Box 14298

Gainesville, FL 32614-2956

 

JL/bdt

Attachments: FormPTO/SR/O8; copies of references cited,

JASUBALGI420\IDS -Ref\l2-29-1 ASIDS (2)docibdr

Page 925 of 1385



Page 926 of 1385

PTO/SB/08A (08-03)
Approved for use through 07/31/2006. OMB 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 unlessit contains a valid OMBcontrol number,

Complete if Known

Application Number 13/663,012

Filing Date October 29, 2014

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(use as many sheets as necessary) Art Unit 2681

 

  

 

First Named Inventor Jeong Wook An 

 

Examiner Name  
Attorney Docket Number|SUN.LGI.420

 
  U.S. PATENT DOCUMENTS

. . Document Number eg : Pages, Columns, Lines, WhereE cite [DocumentNumberication Dat Name of PatenteeorApplicant ; , Lines,
mr minor evcoor a|Mybesyeae|Mregfamneeaazicon|neon hamapecr Rewer

known Figures Appear

2010/0277004-A1 11-04-2010 Suzukief al. LL

2005/0046573-A1 03-03-2005 Velascoetal. ALL

  

 
 

   

 

 
 
 

 

:

ALL

|u4|2o0siooseas8.a1|03-05-2000|inoveetal n
ALL

26-

i

:

|

1

2

3

4

5

6 ALL

? ALL

8

Pp
FOREIGN PATENT DOCUMENTS

Foreign Patent Document

ALL
 
 

 
 

  
 

 

     
  

Pages, Columns, Lines,
Where Relevant Passages
or Relevant Figures Appear

 
Nameof Patentee or

Applicant of Cited Document
Publication Date

MM-DD-YYYY  
Examiner CiteiPele* 4

Initials No. Count
  Code? _- Number *~ Kind Code® (if known

JP-2006-042519-A 02-09-2006|Seiko Epson Corp.

JP-2012-010533-A 01-12-2012|Murata MFG Co., Ltd.

JP-H08-79976-A 03-22-1996 TDK Corp.

Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whetheror 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). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard 7.3). * For
Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. ° Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. © Applicantis to place a check mark here if English languageTranslation 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 whichisto 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. Timewill 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:
Commissionerfor 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.

   
 
 

7°57«IT ©|j=

  

JASUN\LGIM420\IDS-Refs\7-15-14\PTO-SB-08.doc/sma

Page 926 of 1385



Page 927 of 1385

PTO/SB/08B (08-03)
Approved for use through 07/31/2006. OMB 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 OMBcontrol number.
  

Substitute for form 1449B/PTO Application Number 13/663,012
INFORMATION DISCLOSURE Filing Date October 29, 2014
STATEMENT BY APPLICANT First Named Inventor Jeong Wook An

GroupArt Unit 2681
(use as many sheets as necessary) Examiner Name

Sheet | 2 | of | Attorney Docket Number|SUN.LGI.420

 
 

  
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." item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
nittals 0. number(s), publisher, city and/or country where published.

A European Search Report dated July 1, 2014 in European Application No. 12190583.0. pot|tt
fe

Examiner Date
Signature Considered

“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). ? 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 whichistofile (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 commenis 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:
Commissionerfor 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.

JASUN\LGIM420\IDS-Refs\7-15-14\PTO-SB-08 .doc/sma

Page 927 of 1385



Page 928 of 1385

PATENT ABSTRACTS OF JAPAN

(1 DPublication number- 2008-042519

(43)Date of publication of anplication : 09.02.2006

(BD Int. ch HOR! 17/00 (2008. GF)
HG2S=308 (2006. G4}

(21 }Application number : 2004-2 19904 (7 )Aepteant : SEIKO EPSON GORP

(22)Date of filing : 28.07 2004 (72)Inventor : ISHIZAWA KOJI
TAKAGI TSUTOMU

(54) CONTACTLESS POWER TRANSMISSION DEVICE

(7)Abstract:

PROBLEM TO BE SOLVED: To suppress unnecessary radiation from
cols and to transmit electric power efficiently when electric power
transmitting and receiving coils that are used for contactless power
transmission are made thinner.

SOLUTION: This power transmission device of this invention, which
comprises an electric-power-transmitting device 11 and an electric—
power-receiving device 13, is configured to perform contact power
transmission by electromagneticaily connecting an electric power
transmitting coil 113 and an electric power receiving call 131. Both coils
113, 131 are of a spiral shame and comprises planer coils whose planes
are made to face each other. Furthermore, on each of the oppasite side
surfaces of the surfaces that both planer cails face is provided in such a
way as to cover the entire surface a magnetic sheet that suppresses
unnecessary radiation by the magnetic field generated by both cails.  
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[Claim(s}]

[Claim 7}

le has power transmission equiprnént containing. the ist coll ard power receiving equipment

containing the und col and a rechargeable battery,

When said ist coil carries out inductive coupling of the aforementioned power transmission

equipment te said 2nd coil it has a power transmussion means to generate exchange supplied ta

said ist ceil,

When said 2nd coll caries out inductive coupling ef the afcrementioned power receiving

equipment to sand ist coil, it. converts exchange induced by said 2nd col te a dwect current, and

has a receiving means which charges the aforernentioned rechargeable battery accarding to this

converted direct current,

It consists of the Ist plane coll and the 2nd plane coi in yhich said Ist coil ancl said Grid coil are

spiral, and the plane-oppases,

And nor-contact tanster-ofpower equiomert, wherein saicl Ist plane coil and said 2nd plane call

provide a magnetic sheet to a surface of an opposite side of a surface where the both oppose,

respectively.

[Clam 2]

The non-contact transfer-of-power equipment according ta claim 1 further characterized by

providing a metal sheet in piles, respectively in an cuter side surface of each magnetic sheet

provided to said Ist plane coil and said 2rd plane coil,

(Claim 3]

The non-contact transfetotpower squipment accoming to clair 1 or 2 unifying: saidl 2nd coi and

the aforementioned rechargeable battery at least among said. Zod coll that canstitutes ‘the

aforementioned power receiving sduinment, the aforementioned recening means, and the

aforementioned rechargeable. battery.

iClarn 4]

The non-contact trnefer-ofpower equipment according to claim 1 or 2 characterized by

accormmecdiating said 2nd coll and the aforementioned rechargeable battery in a predetermined
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case, or solidifying them at least among said 2nd coil that constitutes the aforementioned power

receiving equinment, the aforementioned receiving means, and the aforementioned rechargeable

battery:

[Clann 5]

Claim I making the aforementioned power recéting equiprnent mount on a. cellular phone

thrufar non-contact transfer-of-power equipment of a description te any l.ciaim of Claim 4.

[Claim ©]

It has power transrmission equipment containing the 1st coil, power transmission and power

receiving combination equipment containing the 2nd cai and a first rechargeable battery, and

power receiving equipment containing the 3rd cail and a second rechargeable battery,

The aforementioned power transmission equipment,

Wher Sani ist coil carries out inductive coupling to. said 2nd cod Gr said Grd coil, it has a. power

transmission means to generate exchange suppled to said Ist coil,

The aforementioned power transmission and power receiving combination equipment,

A power transmission tneans to Generate exchange which usesssaid first rechargeable battery as a

power supmly, and i supped to said 2nd coi when said 2nd coil caries out inductive. cqupling to

said dre cod,

When said ¢nd coil carnes out inductive coupling to said ist col, exchange induced by that 2nd

cod is corverted to a direct current, and HH has a receiving means which cHarges. saich first

rechargeable battery according to this converted direct current,

The aforementioned power receiving equipment,

When sari ard coil caries out meductive coupling to said ist cod or said 2nd coil, exchange

induced by that ard col is converted to a direct current. and it has a receiving means which

charges said second rechargeable battery according to this corwerted direct current,

Said Lst coil, sail 2nd coil, arid saicl 3rd coil are spiral, and the plane consists of the lst plané coil,

the 2nd plane coil.and the Ord plane call which appease mutually,

And non-contact transfer-of-power equipment wherein caicl ist plane coil, the 2nd plane coil, anc

said 3rd plane coll provide a magnetic sheet to a surface of an opposite side of a surface which
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opposes, respectively.

[Claim7]

The non-contact trarsferafpower equipment eaccariing te claim 6 further characterized by

providing a metal sheet in piles, respectively in an outer side surface of each magnetic sheet

provided to. said lat plane coi, said 2nd plane coil, and said 3rd plane coil.

iClaim 8]

Said nel cod ancl Said first rechargeable battery att unified at least arnong said 2nd coil that

constitutes the aforementioned power transmission and power receiving combination equipment,

the aforementioned power transmission means: the aforementioned receiving means, and said

first rechargeable battery,

And the non-contact transferolpower equipment-acconming to claim 6 or 7 unitving said 3rd coil

and sand second rechargeable battery at least amorg said ard cod that. coretitutes thé

afcrementioned power receiving equiprnent, the aforementioned receiving means, and said

second rechargeable battery.

{Claim 5]

Arnong said 2nd coil that constitutes the aforementioned power transmission and power receiving

combination equipment, the afarementioned power transmission means, the aforementioned

recelying means, and said first fechargeable battery, said) 2nd coil and said first rechargeable

battery are accommodated in a predétermined case, or are solidified, [ at least |

And at least among said 3rd cod that constitutes the aforementioned power receiving equipment,

the aforementioned receiving means, and said second rechargeable battery said 3rd cod and said

second rechargeable battery, The non-contact transter-ot-power equipment according to, claim. 6
~y

or 7 characterwed by accommodating in a predetennined case or making it sobdify,

[Cain 10]

Claim 6 making the aforernentioned power transmission and power receiving carnbinatian

equipment, and the aforementioned power receiving equipment mount en a cellular phone,

respectively thru/or non-contact transferotpower equipment of a descnption to any 1 claim of

Clann 9.
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[Detailed Descniption of the Invention]

[Fielc. of the Invention]

[2001]

The present invention ds belween the personal digttal assistants and battery changers hike acellular

phone etc, and relates to the non-contact transter-of-power equipment which can perform non-

contact transfer of power, for example,

[Background of the Invention!

[2002]

Cenventionally, as this kind of non-contact transfer-ofoower equipriient, what planned improve

afficiency of the non-contact transfer of power by the electromagnetic induction between the

power trariamission coll of a Ive partand the receiving coil of a Ire part is knowregardless of

the form of the main body bottam part of a portable transmitter ee a Patent document 1 and

the Patent document 2).

And a power transmission coil is wound araund the core for power transmission coils, and the

receiving col is wound around the core for recenang coils. Each of corés. for power transmission

calls and cores for récening cails comprises a rod-like structure, and the end faces of both the

core Oppose at the time. of use,

[Patent document 1] JP H1G-4530,4

[Patent decurment 2] JAHIO-14724,4

[Descnption of the Invention!

[Problem to be solved by the invention]

jO0G3

By the way, each power transmission coils and receiving coils which are used for conventional

non-contact iransfer-of-power equipment are wound arcund the cere. In this case, in order that

that most may concentrate the magnetic Held generated from a cail an a core, the unciecessary

rachation by a tiagnetic held is very slight, and the measure in particular that stops spuridus

radiation is not required for it: However in order to centralize the magnetic held génerated frorn a

cod on a Core, itis necessary tO make it structure which opposes the end-tace coincidence of

both the core at the time of use 44 mantaned above.

joCo4}

For this reason, since the form ancl structure of both coil have restrictions. in using it like before,

winding & power transmission cod and @ receiving coil around a different-core, there as fault that. it

is chificult to attain simaming down and flattening.

Then, in-order to realize slimming down of a power transmission cod and a receiving co, if 1s
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possible to attain flattening of betly the coll, but-since use of a-core cannot. be performed when it

is flattened), it is necessary to attain inhibition of the: spurious radiation by the magnetic field

Generated frorn a coil, and the increase_in efficiency of transfer of power

fO0os|

When the object of this invention attains flattening of the pawer transmission coil and receiving

coil which are used for non-contact transfer of power in view of the above-mentioned point, there

is. in providing the non-Contact transferoatpower equipment which can attain inhibition of the

spurious. radiation fram the cod, and the increase in efficiericy af transfer of power

[Means for solving problem)

fOCns!

In order to solve. the above-mentioned problery and to atiain the object of this invention, each

inverition- consists of the following composition,

Namely, first invention is provided with the power transrnissian equipment containing the ist cai

and the power receiving equipment containing the 2nd coll and a rechargeable battery: and the

aforementioned power tranamission equipment When the Ist above-mentioned coil carries out

inductive coupling ta the Gnd above-mentioned coil. have a. power transmissian. means §5

generate the exchange supplied to the Ist Abovesmentioned coil, and the aforementaned power

recewing equiptment, When the @nel above-mentioned coi carries Out incuctive coupling to the

ist above-rnentioned coil, the exchange induced by the 2nd above-mentioned coil is converted to

a direct current, Havé a‘recelving mearsa which charges the aforementioned rechargeable battery

according to this converted direct current, anc further the ist above-mentioned coil and the 2nel

above-mentioned call, Consisting (and | of the ist plane cad and the 2nd plane coil in which itas

spiral ane the plane apposes, the ist above-mentioned plane col and the 2nd above-mentioned

plane coll provided the magnetic sheet to the surface af the opposite side of the surface where

the both appose, respectively.

fooo?!

Second invention provided the metal sheet in piles further in first invention, respectively to the

outer sule surface of each magnetic sheet provided to thé lst above-mentioned plane cail and

the 2nci above-mentioned plane coil,

The 3rdirvention unified the 2nd above-mentioned cod and the aforementioned recharqeakle

battery at least in the ist or second invention among the 2nd above-mentioned coil that

constitutes the aforementioned power receming equipment, the aforernentioned recening means,

and the aforermentioned rechargeable battery.

(O008}
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Among the 2nd above-mentioned co fram which the 4th invention constitutes the

aforementioned power receiving equipment in the Ist or second invention, the aforeraentioned

receiving means, and the aforementioned rechargeable battery, the 2nd above-mentioned coil

and the aforemertioned rechargeable battery are accornmodated in a predetermined fase, or

were solidified. [ at least |

lt was. made for fifth invention te make. the aforementioned power receiving equipment mountan

a cellular phone in invention of emher the Ist thru/or the 4th inside.

Power transmission eguioment with which sixth invention contains the Ist coil, and power

transmission and power receiving combination equipment containing the 2nd col and a first

rechargeable battery, Have power recelving equipment cantaining the ard coll and a second

rechargeable battery, and the aforementioned power transmission equipment, Wher the Ist

above-mentioned coll carries cut inductive coupling to the 2nd above-mentioned coil or the 3rd

above-mentioned coil have a power transmission means to generate the exchange supplied ta

the ist above-mentioned coil, and the aforementioned power transmission and power recéwing

combination equipment A power transmission means to. generate the exchange which uses the

above-mentioned first rechargeable battery as a power supply, anch is supplied te the 2nd above-

mentioned col when the 2nd above-mentioned coil carries out inductive coupling to the 3rd

above-mentioned cail, and when the 2nd above-mentioned coil carriés out inductive coupling to

the Ist above-mentioned cal, Convert the exchange induced by that 2nd coll toa. direct current,

have a receiving means which charges the above-mentioned fist rechargeable battery accarding

to this converted direct. current, and the aforementioned power receiving equipment, Vihen the

3] above-mentioned coil carries out inductive coupling to the Ist abeve-mentioned coil ar the

énd abave-mentioned cod, Convert the exchange induced by that ard coil to a direct current, and

& has @ recening means which charges the above-mentioned second. rechargeable battery

according to this converted direct current, The Ist plane coil, the 2nd plane cod in which the 1st

above-mentioned col, the 2nd above-mentioned coil, ancl the 3rchabove-mentioned col are spiral,

and the plane opposes mutually And i consists of the 3nd plane cod, ancb the Ist above-

mentioned plane coil, the 2nd plane cal, and the ard above-mentioned plane cod provided the

magnetic sheet ta the surface of the Gpposite side of the surface which opposes, respectively.

BOLO]rent

Severith invention provided the metal shee in piles further in sixth irivention, respectively to the

outer side surface. of each magnetic sheet provided to the: Ist above-mentioned plane cai, the

end above-mentioned plane coil. and the 3rd above-mentioned plane coil.
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The 2nd above-mentioned coil from which eighth invention constitutes the aforementioned power

transmission and power receiving combination equipment in the 6th or seventh invention, The

2nd above-mentioned call and the above-mentioned first rechargeable battery are unified at least

among the aforementioned power transmission means, the aforementioned. receiving means, and

the above-mentioned first rechargeable battery And the 2rd above-mentioned coil and the

above-mentioned sécond rechargeable battery were unified at least among the 3rd above-

mentioried coll that constitutes the aforernentioned power receiving equipment, the

afcrementioned receiving means, and the abave-rnentioned second rechargeable battery,

(e011)

The 2nd above-mentioned coil frora which ninth invention constitutes the aforernentioned power

transmission and power receiving combination equipment in the Sth or seventh invention, Among

the aforementioned power transrnission means, the afarernentioned receiving means, and the

above-mentioned first rechargeakde battery, at least the 2nd above-mentioned coll and the

above-mentioned first rechargeable battery, Among the 2rd above-mentioned. cai that

accorimodates in a predetermined casé, or it is made to solidify, and constitutes the

aforementioned power receiving @quipmient, the aforémeéntiGned receiving means, and the abave-

mentioned second rechargeable battery, the 3rd abdave-mentioried col and the abave-mentioried

second rechargeable battery are accommodated in a predetemnined case, or were sollifiad. [ at

least |

(GOL!

It was made far tenth invention ta make the aforementioned power transmission and power

receiving combination equipment, and the aforementioned power receiving equiprnent mount or

a cellular phane in invention of either the 6th thru/ar ninth inside, respectively.

Accarding to the present invention which consists of the above camposition, the spurious

raciiation by the magnetic field ste.which both coils generate by a coll for power transmission, 8

coil for power receiving, ete. which are used tor Hon-cantact transter of power coruasting of plane

coils although they form @ transformer in the casé of use can be inhibited, and the merease im

efficiency of transfer of power-can be attained.

[Best Mode of Carrying Qut the Invention]

jo013}

Hereafter with reference to: Drawings, it-describes about. the embodiment of the present. invention.

(OCL4i

(A Lst-ermbodiment}

ft describes about the composition of a Ist embodiment of the non-contact transfer-of-power
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equipment of the present invention, referring to Fig.3.

Non-contact transfer-of-power equiprnent concerning this 1st embodiment is provided with the

follawing.

For example, power transmission equipment 11 which functions. as.a battery charger as it applies

to.a cellular phene and is shown in Fig.d.

Power receiving equipment 13 containing a rechargeable battery used as a power supply of the

portable telephone body 12.

[0015]

The power transmission equipment 11 and the power receiving equipment 13 form the non-

contact transfer-of-power equipment which performs transfer of power by non-contact like the

after-mentioned by combining with an electromagnetic target.

The power transmission equipment 11 is previded with the following.

“ug.d, they are AC / DC converter 111 

Power transmission circuit 112.

Power transmission: coil 113.

AC / DC converter 111 converts the volts alternating current of 100 [V]s. supplied, for example to

a home to predetermined direct current voltage, and supplies the converted direct current voltage

to the power transrission circuit 112. The power transmission circuit 112 is a circuit which

generates the volts alternating current of predetermined frequency using the direct current

voltage from AC / DC converter 111, and supplies this: generated valts alternating current to the

pawer transmission coil 113.

[0016]

The power receiving equipment 13 is provided with the following.

As showsFigul, if is the receiving coil 131,

Incoming circuit 132.

Chargé-and-discharge control circuit 153.

Rechargeable battery 134.

This power receiving equipment 13 the receiving coil 131, the incoming circuit 132, the charge-

and-discharge control circuit 133, and the rechargéable battery 134 which are components, Make

it accommodate in one container integrally, or it is made to modularize integrally using a

thermosetting synthetic resin. ete. (solidification), and was made to form as a power receiving
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equipment module (battery pack).

[0017]

When using it, making the receiving coil 131 approach with the power transmission. coil, 113 of

the power transmission equipment 11, both the coils 131 and 113 carry out inductive coupling of

it, and it forms a transformer among both. The volts alternating current induced by the receiving

coil 131 by inductive coupling is supplied ta the incoming circuit 132.

The incoming circuit 132 is a circuit which rectifies the volts alternating current induced by the

receiving coil/131, and outputs direct current voltage. The direct current voltage outputted from

the incoming circuit 132 is supplied to the rechargeable battery 134 via the charge-and-discharge

control circuit 133,.and charges the rechargeable battery 134.

[0018]

The charge-and-discharge control circuit 133°is a circuit which controls the charge in charging the

rechargeable battery 124 with the output from the incoming circuit 132, and controls ‘discharge in

operating the portable telephone bedy 12 which is load with the rechargeable battery 134.

Thé rechargeable battery 134 is a cell which can be repeatedly used, for example like a lithium ian

battery by charge after discharge.

[0019]

Next, with reference to Fie. and Fig.3, it describes about a specific structure of the power

transmission coil 112 cf the power transmission equipment 11, and the receiving coil 131 of the

power receiving equipment 13.

The power transmission coil 113: consists of the plane whorl type coil 113a, the magnetic sheet

113b, and the metal sheet 11.3c.sco that it may be shown figure&. And as shown in .f:9.5, after the

magnetic sheet 113b and the metal sheet 113c have put on the outer surface side of the plane

whort type coil 113a sa that the whole outer surface side may be covered, it provides.

[0020]

Théréfore, as the component of the power transmission coil 113 is shawn. in Fig.3, it is constituted

so that it may become largely in an order of the plane whorl type coil 113a, the magnetic sheet

113b, and the metal sheet 113c, and, as for these, adhesives etc. are suttably stuck or fixed

integrally by the means.

The receiving coil 131 consists of the plane whorl type coil 13la, the magnetic sheet 131b, and

the metal sheet 131c, as shown in Fig.2. And as shown in Figs, after the magnetic sheet 131b and

the metal sheet 131¢ have put on the outer surface side of the plane whorl type coil 1314 so that

the whole outer surface side may be covered, it provides.

[0021]
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4, it is constituted so that itTherefore, as the component of the receiving coil 131 is shown'in Fi 

may become largely in an order of the plane whorl type coil 131a; the magnetic sheet 131b, and

the metal sheet 131c, and, as for these, adhesives etc. are suitably stuck or fixed integrally by the
means.

As it is indicated in Fig.3as the plane whorl type coil 113a by the side of the power transmission

coil 113, and the plane whorl type coil 131a@ by the side of the receiving coil 131 at the time of

use, the inner surface sides. oppose and a transformer is. formed. For this reason, at the time of

usé the magnetic sheets 113b and 131b, The. spurious radiation by the magnetic field which the

plane whorl type coils 112a and 131la generate can, be inhibited, and the metal sheets 113¢ and

131¢ can inhibit now the spurious radiation by the electric field which the plane whorl type coils

113a and 1314 generate.

[0022]

Here, the plane whorl type coils 113a and 131a consist of single track or an insulated electric wire

like a stranded. wire, and as shown jn Fig.2and Fig.3, they: coil the electric wire spirally in the

same plane.

The magnetic sheets 113b and 131b consist of a magnetic Material of tabular or a shéet shaped,

and the magnetic shéet of a silicon steel plate and.an amorphous metal, etc. are used.

[0023]

The metal sheets 113c and 131¢ consist of a metallic material of tabular cr a sheet shaped, and

aluminum ete. are used.

Next, the power transmission equipment 11. and the power receiving equipment 13 which consists

of composition as shawn in Fig...- Fig.3 are described with reference to Fig.4 about the example

at the time of including in the case of a battery charger, and the case of a cellular phone,

respectively.

[0024}

Each element which constitutes the power transmission equipment 11 shown in Field.is

incérporated in the case 21 of the battery charger shown in Fig4, and each element which

constitutes the power receiving equipment 13 shown in. Figs incarporated in the case 31 of the

cellular phone shown in Fig.4.

The casé 21 of the battery charger equips the upper it side with the cellular-phone

accommodation part.211 in which the case. 31. of a cellular phone is accommodated at the time

of charge of a-cellular phone, as shown in Find. The case 21 of a battery charger equips the lower

part side of the cellularphone accommodation part 211 with the power transmission coil storage

part 212, and where the power transmission coil 113 shownin Figs in the power transmission coil
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storage part 212 is ‘sealed, for example, it is stored. In the case 21 of a battery charger, the circuit

board 22 which mounted component parts, such as AC / DC converter 111 of the power

transmission equipment 11, and the power transmission. circuit 112, is accommodated.

[0025]

The case 31 of the cellular phone is providéd with the accommodation part 311 ‘which

accommodates the power receiving equipment module 32 which modularized the power receiving

equipment 13 shown in Fig.l in the lower part side, and the lid 312 which opens and closes. the

accommodation part 311 in the case of exchange of the power receiving. equipment module 32 as

shown in Figs. 

Here, aS mentioned above, the receiving coil 131, the incoming circuit 132, the charge-and-

discharge control circuit 133, and the rechargeable battery 134. which constitute the power

receiving equipment 13 are integrally. accornmodated in one container, or the power receiving

equipment module 32 modularizes them integrally using a thermosetting synthetic resin etc,

[0026]

As the power receiving equipment module 32 shown in Fig“is shown in the figure, the incoming

circuit 132, the charge-and-discharge control circuit 133, and the rechargeable battery 134 are

stored in the case 321 of the thin Naokata type, and the receiving coil 131 is integrally attached

to the lower surface of the case 321 at the case 371.

In the case 31 of 4 cellular phone, the circuit board 33 which mounted the component parts of

various kinds of electronic. circuits. which constitute the portable telephone body 12. ts

accommodated,

[0027|

Next; with reference to Fig.and Fig.3, tt. describes about the example of a 1st embodiment which

consists. of such cornpasition of cperation.

The rechargeable battery 134 of the power receiving equipment 13 is described about the case

where it charges using the power transmission. equipment ‘11. In this. case, the recening cail 131

of the power receiving equipment 13 is made ta approach the power trarismission coil 113 of the

power transmission equiprnent 11, and it changes into the state of carrying out inductive coupling

of both the coils 131 ard 113. It will be in the state of indicating it, for example in Fig.8ar Fig.4

as the power transmission coil 113 and the receiving coil 131 at this time:

[0028]

Thus, if inductive coupling of the power transmission coil 113 and the receiving coil 131 is carried

out, charge according [ the rechargeable battery 134 of the power receiving equipment 13 | to

the power transmission equipment 11 will be started. Charge of the rechargeable battery. 134 is
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performed by the incoming circuit 132 at the time of this charge.

At the time of this charge, a magnetic field and electric field occur in the power transmission coil

113 and the receiving coil 131, and that spurious radiation exists. However, as shownin Fig.s, the

magnetic sheets 113b and 131b inhibit the spurious radiation by the magnetic field which the

plane whorl type coils 113a and 131a generate, and the metal sheets 113c and 131c inhibit the

spurious radiation by the electric field which the plane whorl type coils 113a and 131a generate.

[0029]

After the chargé-and-discharge control circuit 133 supervises. the charging state of the

rechargeable battery 134 and the charge is completed, charge of the rechargeable battery 134 by

the incoming circuit 132°is stopped.

Thus, when charge is completed to the rechargeable battery 134, the receiving coil 131 of the

power receiving equipment 13 is separated from the power transmission coil 113 of the power

transmission equipment 11, and, thereby, the charged rechargeable battery 134 can be used for

the portable telephone body 12 as a power supply.

[0030]

As described above, in this Ist embodiment, the power transmission. cail 113 and the receiving

coil 121 which are uséd for non-contact transfer of power consist of plane coils; and they form a

transformer in the case of use, but. The. spuriaus radiation by the magnetic field and electric field

from both coils can be inhibited, and efficient transfer of power can be performed.

[0031

(A-2nd embodiment}

It. describes about the composition of a 2nd embodiment of the non-contact transfer-of-power

equipment of the present invention, referring to Fig.S.

[0032]

Nen-contact transfer-of-power equipment concerning this 2nd embodiment is provided with the

follawing.

For example, power transmission equipment 11 which functions as.a battery charger as it applies

to. a-cellular phone and is shown in Fig.5,

Power receiving equipment 13 containing a rechargeable battery used as a. power supply of the

portable telephone body 12.

Power transmission and power receiving combination equipment 14 containing a rechargeable

battery which serves as a power supply of the portable telephone body 15 while functioning as a

battery charger
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And the power transmission equipment 11 forms non-contact transfer-of-power equipment,

respectively by combining with power transmission and the power receiving combination

equipment 14 or the power receiving equipment 13. and an. electromagnetic. target, When it

combines with power transmission and the power recewing combination equipment 14, two cells

contained in it can be charged, and when It combines with the power receiving equipment 13, the

rechargeable battery contained in it can be charged. By combining with the power receiving

equipment 13 .and an electromagnetic target; power transmission and the power receiving

combination equipment. 14 form non-contact transfer-of-power equipment, and can charge. now

two cells contained in the power receiving equipment 13 at this ume.

[6033]

Next, with reference to Sig.$, it describes about the specific composition of each part of this 2nd 

embodiment.

Since the power transmission ‘equipment 11 and the power receiving equipment 13 are

constituted like the power transmission equipment li and thé power receiving equipment 13

which .are shown in Fig.d, they give identical codes to the same companent, and the description

of the. composition cmits them here.

Power transmission and the power receiving combination equipment 14 are provided with the

following.

 As3 49.5, itis the power transmission circuit 141.

Incoming circuit 142.

Rechargeable battery 143,

The .charge-and-discharge control circuit 144, power transmission and a receiving coil 145, the

change aver switches. SW1-SW3, the setting device 146, the contral circuit 147, and the indicator

148.

[6024]

The power transmission circuit 141 in which this. power transmission and power receiving

combination equipment 14 are components, the incoming circuit 142, the réchargeable battery

143, the charge-and-discharge control circuit 144, power transmission. and a receiving. coil 145,

the change over switches SW1-SW3, the setting device 146, the control circurt 147, and the inside

of the indicator 148, Make each of other component except the setting device 146 and the

indicator 148 accommodate in one contamer integrally, or it is made to modularize integrally

using. a thermesetting synthetic resin etc. (solidification), and was formed as power transmission

and a power receiving combination equipment module.
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[0035]

Here, its power transmission and power receiving combination equipment module are formed like

| ate the same as that of the power receiving equipment module which. modularized the power

receiving equipment 13 shown in Fig.ifundamentally, for example, ] the power receiving 

equipment module 32 shawn. in: Fig.4.

The power transmission circuit 141 is a circuit which generates the volts. alternating current of

predetermined frequency using the direct current voltage. supplied from the rechargeable battery

143 at the time of operation, and suppliés this generated volts alternating current to power

transmission and the receiving coil 145. The incoming circuit 142 is the circuit which rectifies the

volts.alternating current induced by power transmission and the receiving :coil 145, and generates

direct current voltage, ie, an ac and de conversion circuit, when power transmission and the

receiving coil 145. carry out inductive. coupling to. the power transmission coil 113 of the power

transmission equipment 11 and electric power is transmitted fram the power transmission

equipment 11. The direct current voltage generated. by: the incoming circuit 142 is supplied to the

rechargeable battery 143 via the charge-and-discharge control circuit 144, and charges the

rechargeable battery 143.

[0036]

The rechargeable battery 143 is. a:cell which can be repeatedly used, for exarnple like. a lithium ian

battery by charge after discharge, The chargé-and-discharge control circuit 144 is a circuit which

controls the chargé in charging the rechargeable battery 143 by the incoming. circuit 142

surveillance), and controls cischarqe in operating the portable telephone body 15 which are the

power transmission circuit 141 and load with the rechargeable battery 143 (surveillance).

[0037]

In using it, making power transmission and the receiving coil 145 approach with the power

transmission coil 113 af the power transmission equipment 11, inductive coupling of both the

coils 145 and 113 is carried out, and they form a transformer among both. In using it, making

power transmission and the receiving coil 145 approach with the receiving coil 131 of the power

receiving equipment 13, inductive coupling of both the cots 145 and 131 is carried out, and they

form 4 transformer among both. Namely, the. power transmission coil 113, power transmission

and a receiving coil 145, andl the receiving coil 131 can carry out inductive coupling mutually, and

can be mutually separated now.

[6038)

Change over switch SW1 and SW2 make alternative connection between power transmission and

the receiving. coil 145, and the power transmission arcuit 141 or the incoming circuit 142, Change
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over switch SW3 makes alternative connection between the rechargeable battery 143, and the

power transmissian circuit 141 or the incoming circuit 142. Fach contact of these change over

switches SW1-SW2 is connected to the incoming-circuit 142 side like a graphic-display usually, for

example.

[0039]

As for the setting device 146, a user sets up selectively use of the. power transmission circuit 141

or the incoming circuit 142, and the information set is input into the control circuit 147. The

control circuit 147 is .a circuit which controls the change of the: contact. of the change over

switches SW1-SW3. while displaying the indicator 148 for the operating state according to thé

information set from the setting device 146. The indicator 148 consists ofliquid crystal displays

etc., and predetermined information is displayed as mentioned above.

[0040]

Next, with reference to Fig.3, it describes about the specific composition cf the power

transmission coil.113 and the receiving. coil 131 which. are shown in Fic,5, and power transmission

and a récening coil 145.

The power transmission coil 113. shawn in fig.dand the receiving coil 131 are constituted like the

pawer transmission coil 113 of a 1st embodiment and the receiving coil 131 which are shown in

Fig.3.The power transmission and the recéiving coil 145 shown in Fig.5are constituted like the

power transmission coil 113 or the recering coil 131 shown, for example in Fig.3-

[0041

By such composition, the power transmission coil 113 shown in: Fic.5, power transmission and a

receiving coil 145, and the receiving coil 131, At the time of use, two coils of them carry out

inductive coupling mutually, a transformer is formed, the spurious radiation by electric field and

the magnetic field which are generated with each coil in that case is inhibited, and efficient

transfer of power can be performed.

Next, with reference to. Fig3, it describes about thé example of a 2nd embodiment which consists

of such composition of operation.

[042]

Here, in.a 2nd embodiment, like the case of a lst embodiment, although the rechargeable battery

134 of the power receiving equipment 13 may be charged with the power transmission

equipment 11, since it is already ending with a description in this case, it describes about the

operation in other below.

First, the rechargeable battery 143 of the power transmission and the power receiving

combination equipment 14 mounted on the portable telephone body 15: is described about the
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case where it charges using the power transmission equipment 11. In this case, power

transmission and the receiving coil 145 of power transmission and the power receiving

combination equipment. 14 are made to approach the power transmission coil 113 of the power

transmission equipment 11, and it changes into the state where both the coils 145 and 113 carry

out inductive coupling.

[0043]

If it sets up charging the rechargeable battery 143 using the power transmission equipment.11 by

the setting device 146 in this state, that information set will be input. into the control circuit 147,

The control circuit 147 is connected to the position [| which shows the contact of the change over

switches SW1-SW3 to FkyS| 142, ie, incoming circuit, side while it displays a display to that

effect on the indicator 148 according to the information set.

[0044]

As a result, charge according [ the rechargeable battery 142 of power transmission and the power

receiving combination equipment 14 | te the power transmission equipment 11 is started. Charge

of the rechargeable battery 143 is performed by the incaming circuit 142 at the time of this

charge.

At the time of this charge, a magnetic field and electric field are generated by the power

transmission coil 113, and power transmission and a receiving coil 145, and that: spurious

radiation exists. However at this time, it is constituted like the power transmission coil 113 and

the receiving coil 131 which are indicated to be the powér transmission, coil 113; and power

transmission and a receiving coil 145 to fxy3as mentioned above. For this reason, the power

transmission cail 113, and power transmission and a receiving coil 145 can inhibit the spurious

radiation by the magnetic field and electric field which a coil generates like the power

transmission coil 113 and the receiving coil 131 which are shown in Fig3.

[0045]

After the charge-and-discharge control circuit 144 supervises. the charging state of the

rechargeable battery 143 and the charge is completed, charge of the rechargeable battery 143 by

the incoming circuit 142 is stoppéd.

Next, it becomes impossible using the rechargeable battery 134 of the power receiving equipment

13 mountéd on the portable telephone body 12, and charge of the rechargeable battery 134 is

described about the case where it charges using the power transmission and the power receiving

combination equipment 14 mounted on the portable telephone body 15.

[0046]

In this. case, the receiving coil 131 of the power receiving equipment 13 is made to approach
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power transmission and the receiving coil 145 of power transmission and the power receiving

combination equipment 14, and it changes into the state where both the coils 131 and 145 carry

out inductive coupling.In this state, if it sets up making the rechargeable battery 134 charge with

power transmission and the power receiving combination equipment 14 by the setting device 146,

that information set will be input into the control circuit 147. The control circuit 147 switches the

contact of the change over switches SW1-SW3-to the position 141, Le, power transmission circuit,

side opposite to. the position shown in a figure while displaying a display to that effect on the

indicator 148 according to the information set.

[6047]

As a result, charge according [ the rechargeable battery 134 of the power receiving equipment 13 ]

to power transmission and the power receiving combination equipment 14 is started. Charge of

the rechargeable battery 134 is perforrned by the incorning circuit 132 at the time of this charge:

At the time of this charge, a magnetic field and electric field are generated by the receiving coil

131, and power transmission and a receiving coil 145, and that spurious radiation exists. However

at this time, it. is constituted like the power transmission coil 113 and thé receiving coil.131 which

are indicated to be the receiving cail 131, and. power transmission and a. receiving coil. 145 to

Figgas mentioned above, For this. reason, the receiving coil 131, and power transmission and a

recewing coil 145 .can inhibit the spurious radiation by the magnetic field.and electric field. which

a coil generates like the power transmission coil 113 and the recewing coil 131 which are shown

[0048]

After the charge-and-discharge control circuit 133 supervises the charging state of the

rechargeable battery 134 and the charge is completed, charge of the rechargeable battery 134 by

the incoming circuit 132 is stopped.

As described above, although a transformer is formed of two coils of them from a plame coil. in

the casé of * and use, the power transmission coil 113 used for non-contact transfer of powerin

this 2nd embodiment, power transmission arid a receiving coil 145, and the receiving coil 151, The

spurious radiation by the magnetic field and electric field from a coil which form the transformer

can be inhibited, and the increase in efficiency. of transfer of power can be attained.

[8049]

In this 2nd embodiment, it carried out-as [ mount / while functioning as a battery charger mount

the power transmission and the power receiving combination equipment 14 containing the

rechargeable battery 143 on the portable telephone bedy 15, and / on the portable telephone

bady 12 / the power receiving equipment 13. containing the rechargeable battery 134].
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For this reason, since according to a 2nd embodiment the rechargeable battery 134 of the: power

receiving equipment 13 can be charged using. the cellular phone which mounts power

transmission and the power receiving combiriatior’ equipment 14 even if the cellular phone which

mounts the power.receving equipment 13 becomes use impossible, it is dramatically expedient.

[9050]

In power transmission and the. power receiving combination equipment 14 of a 2nd embodiment,

since the use can be set up arbitrarily and also a user can recognize the established state easily

with an indicator when using it as a rechargeable: battery; or when using it as a battery charger,

malfunction by the setting emer can be prevented.

(Other embodiments)

As shownin Fig.2and Fig.3,. in a ist embodimerit the power transmission coil 113,Constituting

frorm the plane whorl type coil 113a, the magnetic sheet 113b, and the metal sheet 113c, the

receiving coil 131 consisted of the plane whorl type coil 131a, the magnetic sheet 131b, and the

metal sheet 131¢. However, it may be made for the power transmission coil 113 and the receiving

coil 131. te omit-the metal sheets 113c and 131c, respectively.

[0081]

The sameé can be said for each camposition of the power transmission coil [ in / composition / of

this point / a 2nd embodiment: ] 113, power transmission and a receiving coil 145, and the

receiving coil 131.

Although the power receiving equipment 13 unifies the receiving coil 131, the incoming circuit

132, the charge-and-discharge control circuit 133, and the rechargeable battery 134 which are

companents and it was made to form as. a power receiving equipment module in a 1st

embodiment, This unification should just be the receiving coil 131 and the rechargeable battery

134 at least.

[0052}

In .a 2nd embodiment, power transmission and the power recewing combination equipment 14,

The power transmission circuit 141 which is a component, the incoming circuit 142, the

rechargeable battery 143, the charge-and-discharge control circuit 144, power transmission and a

receiving coi] 145, the change over switches SW1-SW3, the. setting device 146, the. contrel circuit

147, and the inside of the indicator 148, Each of other component except the setting device 146

and the indicator 148 is unified, and it was made to form as power transmission and .a power

receiving combination equipment module. However, this unification should just be power

transmission and the receiving coil 131, and the rechargeable: battery. 143 at least.

[0053]
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Although described about the case where it applies to a cellular phone, in a Ist embodiment and

a 2nd embodiment, it replaces with this and’ can apply to personal digital assistants, such as a

portable computer, or a portable device like a video camera:

[Brief Description of the Drawings]

[0054]

[DrawirgTt is a block diagram showing the composition of a lst embodiment of the present 

invention.

[Drawing2ilt is the perspective view which decomposed each component of a power transmission 

coil and.a receiving coil.

(QrawingSilt is.a cross:sectional view showing the composition of a power transmission coil and a

receiving coil.

 Lrawing“lt is a cross-sectional view showing the state where power transmission equipment and

power receiving equipment were built into the case of a battery charger, and the case of acellular

phone.

[DrawingSilt is a block diagram showing the composition of a 2nd embodiment. of the present

invention.

[Explanations of letters or numerals]

[0055]

11 ... power transmission equipment and 12; 15 ... portable telephone body, 13 .. power receiving

equipment, 14 ... power transmission and power receiving combination equipment, 32 .. power

receiving equipment module, 113 .... power transmission coil, 113a, 131a.. A plane whorl type coil,

113b, 131b ... Magnetic sheet, 113c, 131¢ | .. An incoming circuit. 134, 143 / ... A rechargeable

battery 145 / .. Power transmission and receiving coil. |] .. A metal sheet, 112, 141... A power

transmission circuit, 131 .. A receiving coil, 132, 142
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PATENT ABSTRACTS OF JAPAN

(1 DPublication number- 2012-010533

(43)Date of publication of application : 12.01.2012

(BD Int. ch HOR! 17/00 (2008. GF)
HORS=7/00 (2006. 84)
Nod 4702 (2006. 04)
MOI 16/46 (2006. 82}
HOI 3/70 (006. OF

(2DAnplication number : 2010-148731 (7 DApplicant : MURATA MFG CO LTD

(22)Date of filing - 28.08.2010 (72)inventor : GOMA SHINJI
SHINOBA SATOSHI

(54) POWER TRANSMISSION SYSTEM, AND POWER SUPPLY DEVICE AND PORTABLE APPARATUS
THEREFOR

(57)Abstract: .
PROBLEM TO BE SOLVED: Te provide a power transmission system
capable of attaining miniaturization of a coil on a power reception side
while maintaining capability of transmitting electric power, and to provide
a power supply device and a portable apparatus therefor.
SOLUTION: The power transmission system 1 comprises a charging
station (a power supply device) 2 that supplies electric power and a
mobile phone (@ power reception device) 3 that reosives supply of the
electric power. The charging station 2 includes a flat plate-like coil (a
first coll) 21 and a magnet 22 disposed on an inside-diameter portion of
the coil 21. The mobile phone 3 has a spiral inductor (a second coil) 31
whose outside diameter is substantially the same as or smaller than an

inside diameter of the cail 21. The spiral inductor Gi is constituted of a
soft magnetic substance layer 31a and a coil conductor ib.  
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{Clainish]

[Clare 2]

In a4 transfer-c-power system provided with a feeder system which supplies electric power and

power receiving equipment which receives supply of electric power,

The aforementioned feeder system,

A piate-like first coil,

A magnet arranged at an inner diameter part of this first coi

A preparation,

The aforernentioned power recehirig equipment,

an inner diameter of said first coll -. abbreviated -- having a second coil of the same or outer

chameter smatier than this inner diameter

A transferof-power system, wherein this second coil is the spiral inductor which comprised a soft

magnetic. material layerand.a coll conductor

[Claim 2)

The transter-ct-power systers according to clair 1 characterized by making it have become

largely frdm leakage thus by thé side of a surface whéré the aforementioned spiral inductor has

léakaqe flux cpposite to this surface side that is oppasing by thé side of a surface which is

opposing to the aforementioned feecer system.

[Clann 3]

The transter-of-power system accorling to. cliitn lor 2, whereiy the aforementionéd spiral

inductor has rmounted a circuit board in the surface side opposite to the surface side which is

opposing to the afarementioned feecer system.

(Claim 4]

Itis a feeder system which supplies electric power te power receiving equipment provided with a

spiral inductor which comprised a sott magnetic matenal tayer and a coil conductor

A plate-like coil,

A magnet arranged at an inner diameter part of this.coil

A preparation,

ar inmer diameter of the aforementioned coil -- an cuter diarneter of the aforementioned col

conductor of the aforementioned power receiving equipment --. abbrevatecd -- a feeder system

which is the same. or ts. characterized by being larger than this outer diameter.

[lain 5]

A plate-like coil,

A magnet arranged at an inner diameter part of this coil
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Its a portable device which receives supply of electric power frorn preparation **sPre

A spiral inductor which comprised a saft magnetic material layer and a col conductor

A battery holder which was separated with. this spiral inductor has been arranged ard has stored

a rechargeable battery

A. preparation,

an outer chameter of the aforementioned coil conductor -- an inner diameter of the

aforementioned coll. of the aforementioned feeder system -- abbrewated -- a portable device

which is the sarné or is characterized by being smaller than this inner diameter,

[Detailed Description of the Invention]

[Field of the Invention]

[e601]

The present Invention relates to the feeder system and portable device of a tarefer-ofpower

system and this transfer-ofpower system which tranamit electric pewer, without connecting

physically.

[Background of the Invention}

(ood?)

in recent years, electronut devices, such as a transmutter which transmut electric power anc is

charged’ by non-contact, aré developed. In order to transmit electric power by non-contact in an

electronic device, ib is n&cessary to provide the coil for noncontact transfer af power to the both

sides of the electranic device by the side of electric supply ot électnc power anc the electraric

device by the side of the power receiving of electric pawer

joed3}

With the coil by the side of electric supply of electric power and the cail by the side af the power

receiving of electric power uriless it performs alignment, electric power cannot be transraitted

effectively: Then, the magnet has been arranged to the center section of the coil af the both sides

of the électronic device by the side of electric supply of electric power and the slectranic device

by the side of power receiving, and alicmment was performed at the Patent décurment 1 using the

power between Both magnets paying well with the cod by the side oof electric supply of electric

power and the coi by the side of the powér receiving of electric power for example.

Citation het]

[Patent Hterature]

(H004]

[Patent document: 1] JF2009-095072,4

[Surmmiary of Invention]
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(Problem te be solved by the invention}

[e005]

However, in order to amange a magnet to the center section of the coil of the both sides. of the

electronic device by the sice of electric supply of electric pawer, and the electronic device by the

side of power recaniig, the coil teelf needed to be made into 4 certain: amount of size, and there

was 4 problem that miniaturizing became. difficult. When inclucling in the-electronic device by the

side. of power recelving, for example a cellular phone, especially since a coll requires .a more-

than-certain-level size, the proposal made to unite. with a rear lid is ieading, but there are a

problem of generation of heat [ / near the cell |. etc, and the size of the coil serves ag big clesign

constraints of the cellular phone.

[GG08)

In ightof the above-mentioned circumstances. the present invention: isa thing,

It is providing a feeder system and a portable device of a transfer-of-power system and this

transfer-of-pawer system which car. miniaturize a coll by the sicie of power receiving, maintaining

capability f purpose |.

[Méans for solving problem]

(G007}

To achieve the above objects, the transfer-of-oower system concerning the ist invention, In the

transter-of-pewer systenr which it has, the feeder system which supplies electric mower and the

power receiving equipment which receives supply of electric power the aforementioned feeder

system, having a maqnet arranged at.a plate-hke first coll and the inner-ciarneter part of this first

coil -- the aforementioned power receiving equipment -- the inner diameter of the above-

mentioned first coil -- abbreviated -- having a second coil of the same or cuter diameter smaller

than this inner clameter, this second coil is the spiral inductor which comprise: a soft magnetic

material layerand a col conductor

{8003}

fhis madé to havé become largely from the leakage flux by the sitle of the surface where the

transfer-of-power systern cancerning the 2nd invention is opposite to this surface side where the

leakage flux by the side of the surface where the aforementioned soiral inductor & opposing to

the aforementioned feeder systern in the lst invention is opposing.

(009)

The transferof-power system concerning the 3rd inveritien has been made to mount the circuit

board in the ist or 2nd invention in the surface side where the aforementioned spiral inductor is
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opposite to the surface side which is opposing to the aforementioned feeder system:

[QOL]

Te achieve the above objects, the feeder system concerning the 4th invention, As opposed ta

power receiving equipment provided with the spiral inductor which comprised a soft maanetic

material layer and a coll conductor being a feeder system which supplies electric power and

having a magnet arranged at a plate-like coil and the inner chrameter part of this cou -- the inner

diameter of the aforementioned coil -- the outer diameter of the aforamentionéad coll conductor

of the. aforemertioned power receiving equipment -- abbreviated -- it 46 the same or larger thar

this outer diameter.

fOCLL]

Tea achieve the above objects, the portable device concerning the Sth invention, The spiral

inductor which is a portable device which receives supply of electric power from a feeder system

provided with the magnet arranged at a plate-like coll and the inner diameter part of this coll,

and comprised a soft magnetic material layer ancl a coll canductor, it being separated with this

spiral inductor, being arranged, and having the battery holder which has stored the rechargeable

battery -- the duter diameéter of the atorémentioned coil conductor -- the inner diameter of the

aforementioned cad of the aforernentioned feeder system -- abbreviated. -- it is the same ar

smaller than this inner clameter.

fOOLAI

a teeder system is provided with the magnet arranged at a plate-lke first coil and the mner

diameter part of this first coil in the 1st invention -- power receiving equiprment -- the inner

chameter of a first.coil -- abbreviated, since it has a second coi-of the same or outer diameter

smaller than this inner diameter Although the coupling coefficient of the first cail af a feecker

system: and the second call of pawer receiving: equiprnent is detenorated, since QO value which is

an index which shows the relation between holding of energy ancia joss can. be made high with

the magnét arrangéd at the inner diameter part of a first coil, the capability to transmit elgetric

power is mambamnable. Alignment of the first cod of a feeder system: and the second coil of power

receiving equipment can be easly performed using the power between the magnet atranged at

the inner diarneter part. of a first coll, and the soft magnetic material layer of power recenaing

equipment paying well. The coil (second com) by the side of power receiwing (power receiving

equiprnent} can be miniaturized by making the second coil of power receiving equipment inte 3

spiral inductor,

[OO13]

In the. 2nd invention, since ftis made to have become largely rather thar. the leakage flux by the
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side of the surface where the leakage flux. by the side of the surface which is. cppasing to the

feeder system is opposite to this surface side that is opposing, a spiral inductor, Leakage of the

magnetic flux from the surface side opposite to the surface side which is apposing te the feeder

system. car be suppressed. the magnetic fluc used for inductive coupling with the first coll of a

feeder system car: be enlarged, and the capabsity to transit électic power can be maintained.

(OOL4]

Tn the srch invention, since the spiral inductor has been mace to mount the crcuit board in the

surface side opposite to the surface which is opposing te the feeder systern. it.can miniaturize. the

coll mvochile which corpses a spiral inductor and a ciront board, and can minlaturize power

receiving: equipment,

[O15]

As opposed to. the power receiving equipment provided with the spiral inductor which camprised

a soft magnetic material layer and a coil cenductor in the 4th invention, being a feeder system

which supplies electric power and having a@ mearet arranged at a plate-like call and the inner

diameter part of this cod -- the inner diameter of a coll -- the outer diameter of the call

canductor af power receiving equipment -- abbreviated -- it being the same, or the coupling

coefficient of the col of 4 feeder system and the coil conductor of power recening equipment

being detenorated, since it is larger than this outer diarneter, but With the magnet arranged at

the inner diameter part of a coil, since Q vale can be made high, the capability to transmit

electrig Gower is maintamable. Alnrnient of the coil of 4 feeder system and the cod conductor of

power receiving equipment can be easily performed using the power between the magnet

arranged at the inner dlameter part of a co, and the soft magnetic material layer of power

recenang equipment paying well

[OO16}

The spiral inductor which i§ a portable device which receives supply of electric power from a

feeder systern provided with the madnet arranged ata plate-like coil arid the inner diameter part

of this cad, and comprised the Sth invention by the soft magnetic matenal layér and the cai

conductor, Since it has the battery holder which was separated wath this spiral inductor, has been

arranged anc has. stored the rechargeable battery, even if a spiral inductor generates heat in

response to supply of electric power frony a feeder system, heat.is not trarismitted to a battery

holler easily, and degradation of a rechargeable battery can be suppressed..the cuter diameter of

the coil conductor of @ spiral inductor -- the inner diameter of the coil of a feeder systern --

abbreviated -- ris the same, or since ii is smaller than this inner diameter, a portable device can

be miniaturized. Alignment of the coil of a feeder system and the coil conductor of a spiral
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inductor can be easily performed using the power between the magnet of a feeder system, and

the soft magnetic material layer of a spiral inductor paying well.

{Effect of the Invention}

{OOL7]

A feeder system in the transfer-af-power system concerning the present invention A plate-like first

coil, having a magnet arranged at the Inner diameter part of this first. coil -- power receiving

equipment -- the inner diameter ofa first coil -- abbreviated, although the coupling coefficient of

the first coil of a feeder system and the second coil of power receiving equipment is deteriorated

since # has 4 second cod of the same or outer diameter amafler than this immer dhameten Since Q

value which is an inclex which shows the relation between holding of eneray and a loss can be

made high with the magret arranged at the inner diameter part of a first-call, the capability to

transmit electric power is maintainable. Alignmert of the first coll of a feeder systern and the

second col of power receiving equipment can be easily performed using the power between the

magnet arranged at the inner diameter part of a first coil, and the soft magnetic material layer of

power receiving equipment paying well. The call Gecond cod) by thé side of power receiving

{power receénang equipment) can be miniatunzed by making the secand coil of power receiving

equipment inte a spiral inductor,

[OOLS}

The feeder systern concerning the present invention receives power receiving equiprnent provided

sath the spiral inductor which comprised a sot magnetic material layer and a coll conductor

being a feeder system which supplies electric power and having a magnet arranged at a plate-like

coil and the inner ciameter part of this cal -~ the inner diarneter af a coi -- the quter clameter of

the coil conductor af power receiving equipment -- abbreviated -- it being the sarne, or the

coupling: coefficient of the call of a feeder system and the call cencuctor of power receiving

équipment being deteriorated, since if is larger thar this outer diameter. but. WHh the maanet

arranged at the inner diameter part ot a cod, since Q value can be made high, the capability ta

transmit electric pewer is maintainabie,

(O019]

The spiral inductor which the portable clevice concerning the present mvention is a portable

device which receives supply of electric power from a feeder systern proveled with the magnet

arranged at a plate-like cai and the inner diameter part of this coil, ancl cornprised a soft

magnetic material layer and a coil conductor, Since it has the battery holder which was separated

with this spiral inductor has been arranged and has stered the rechargeable battery, ever i a

spiral inductor generates heat in response to suoply of electric power from a feeder system, heat
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ig not transmitted to a battery holder easily, and degradation of a rechargeable battery can be

suppressed.

[Brief Description of the Drawings]

[0020]

[ranglt is a mimetic diagram showing the composition of the transfer-of-power system

concerning an embodiment of the invention.

I

invention is provided, a magnet, and a mimetic diagram showing the composition of a circuit

board.

 ZiThey are a coil with which the charging stand concerning an ernboditnent of the

[CyawingJt isa cross sectional view. showing the composition of the spiral inductor concerning

an embodiment of the invention.

mrawing4ilt is a plan view decomposing and showing the composition of the spiral inductor 

concerning an embodiment of the invention.

[Drawing Silt is a circuit diagram showing a part of circuit configuration of the transfer-of-power  

system concerning an embodiment of the invention.

[Déscription of Embodiments]

[0021]

Hereafter, it. describes specifically using Drawings about the. feeder system and portable device of

the transfer-of-power system in an embodiment of the invention, and this. transfer-of-power

system. It cannot be overemphasized that net all the combination of the characteristic matter

which following embodiments do not limit invention described in Claims, .and is described in the

embodiment is necessarily the indispensable matters. of a solving means.

[0022]

Although a music player a cellular phone, the portable apparatus of a keyless system, etc. are

contained in the portable device of the transfer-of-power system concerning an embodiment of

the invention, for example, in the following deéscriptions, it describes about the case whére a

portable deviceis a cellular phone.

[0023]

Fig.is a mimetic diagram showing thé composition of the: transfer-ofpower system concerning

an embodiment of the invention. The mimetic diagram showing the section in the state where

Fig.(a) placed the cellular phone on the charging stand, and 3.1.(b). are the mimetic diagrams

showing the section of the near surface placed on the charging stand of a cellular phone. The

transfer-of-power system 1 concerning an embodiment of the invention is provided with the

charging stand 2 which is a feeder system which supplies electric power, and the cellular phone 3
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which is. power receiving equipment which receives supply.of electric power. The charging stand 2

is provided with the circuit board 23 which mounted two or more electronic parts 23a which

control the magnet 22 arranged at the inner diameter part of the plate-like coil (first coil) 21 and

the coil 21, and the electric power supplied. from the coil 21. The circuit. board 23 is connected

with, AC. adapter 4. which Is a power supply.

[0024]

Fig.2is the coil 21 with which the: charging stand’ 2-concerning an embodiment of the invention is

provided, the magnet 22, anda mimetic diagram showing the composition of the circuit board 23.

The coil 21 forms. conductors, such as copper wire, spirally at the same plane: Although thé

outside of the coil 21 is formed in approximate circular form, it may be formed in approximately

elliptical type, or may be formed in an approximately quadrangle. The coil 21 is built in the resin

structure 24 formed with the hardening resin which used magnetic substance materials, such as a

ferrite, as powder, and mulled them. However, the coil 21 is exposed from the resin structure 24 in

respect of the side which places the cellular phone. 3. It may replace with. the resin structure 24

and a magnetic substance sheét may be fixed to the whole surface of thé coil 21.

[Q025]

The magnét 22 is arranged at theinner diameter part of the coil 21 using permanent maqnets,

such as an alnico magnet, a.ferrite magnet, and a neodymium magnet. The outer diameters of the

magnet 22 constitute about 80% or less-of the inner diameters of the coil 21, and the magriet 22

is arranged at the inner diameter of the coil 21 including the center of the coil 21. When

performing alignment of the charging stand 2 and the cellular phone 3 mentioned later, the outer

diameter of the magnet 22 is limited to about 80% or less of the inner-diameters of the coil 21 in

order ta draw the spiral inductor 31. of the cellular phone 3 in-the center of the coil 21.

[0026]

The circuit board 23. has mounted the electronic parts. 23a which have mounted two or more

electronic parts 23a which control the electric power transmitted with the coil 21, for example,

constitute a power control circuit and an inverter circuit at least: The circuit board 23 has provided

the cannector 23b for connection with the coil 21, and the connector 23¢ for connection with AC

adapter 4.

[0027]

It returns to: Fig.l, and the cellular phone 3 is separated with the spiral inductor (second coil) 31

and the spiral inductor 31, is arranged, and is provided with the battery holder 33. which has

stored the. rechargeable. battery 32. the spiral inductor 31 comprises the soft magnetic material

layer 31a.and the coil conductor 31b -- the outer diameter of the coil conductor 31b -- the inner
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diameter of the coil 21 of the charging stand 2 =- abbreviated -- it is the same or smaller than

this inner diameter. the outer diameter of the coil conductor 31b -- the inner diameter of the cail

21 of the charging stand 2 -- abbreviated -- the spiral inductor 31 can be miniaturized. by the

same or thing made smaller than this inner diameter, and the cellular phone 3 incorporating the

spiral inductor 31 can be miniaturized.If the coil conductor 31b of the spiral inductor 31 is made

small to. the coil 21 of the charging stand 2, The-coupling coefficient in the case of carrying out

inductive coupling of the coil 21 of the charging stand 2 and the spiral inductor 31 of the cellular

phone 3, and transmitting electric power is deteriorated,.and the capability (transmission efficiency)

to transmit electric power is deteriorated. However in the transfer-of-power system 1 conceming

an embodiment of the invention, since Q value which is an index which shows the relation

between holding of energy and: a loss: by. arranging the magnet.22 te the inner diameter part: of

the coil 21 of the charging stand 2 can be made high, the capability to transmit electric poweris

maintainable.

[0028]

It-becomes, possible to be separated with the battery holder 33 which has stored the rechargeable

battery 32, and te arrange the. spiral inductor 31. by miniaturizing the spiral inductor. 31. That is,

by arranging the spiral inductor 31, without contacting the battery holder 33, even if the spiral

inductor 31 generates heat in response to supply of electric. power from the charging stand. 2,

heat is not transmitted to the battery holder 33 easily, and deqradation of the rechargeable

battery 32 can be suppressed.

[0029]

It. describes in detail about the spiral inductor 31. Fie.Sis a cross sectional view showing the

composition of the spiral inductor 31 concerning an embodiment of the invention. Figes is a plan

view decomposing and showing the composition of the spiral inductor 31 concerning an

 
 

/ seventh / layer / eighth ], respectively. As shown in Fig.3, the spiral inductor 31 comprises the

land electrode 320 formed in one surface of the eight layers 311-318 and the first pass 311. The

first pass 311 ts the nonmagnetic body whorl 31c which consists of a nonmagnetic ferrite. The

secondary layer 212 is the soft magnetic material layer 31a which: consists of soft. magnetic

materials with high amplitude permeability (for example, ferrite series materials, such as a nickel-

Zn-Cu. ferrite}. the third of the soft magnetic material layer 3la which consists: of soft magnetic

materials with high amplitude permeability -- layer 313 and the fourth -- layer 314 and the sixth -
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- layer 316° -- and the seventh layer of the coil conductor 31b which consists of conductive

materials (for example, Cu etc.) is formed in 317. The nonmagnetic body whorl 31c¢ which consists

of a nonmagnetic ferrite reaches fifth layer 315, and the eighth layer of the coil conductor 31b

which consists of a conductive material is formed in 318.

[9030]

The coil conductor 31b currently formed in the soft magnetic material layer 31a and the

nonmagnetic body whorl 3ic has the form lacking in a part of circular radius r1, it is electrically

connected mutually and the coil’ conductor 31b formed in each layer constitutes one coil. The

third layer is pulled out to 313 and the coil conductor 316 currently formed in 318. the eighth

layer, and the wiring 31d is provided. The first pass 311 thru/or the coil conductor 3ib by which

318 [ layer / eighth ] was formed in each layer are laminated so that the normal which passes

along a center may be: shared, and it constitutes: the spiral inductor 31. The drawer wiring 31d

provided by the third layer of the coil conductor 31b of 313 is an end of one coil, and while is

connected to the land electrode 320. The drawer wiring. 31d provided by the coil conductor 31b

currently formed in 318 the eighth layer is the other end of one coil, and is corinected to. the land

electrode 320 of another side. The compositian of the spiral inductor 31 shown by fq.3and Fig4

is illustration, and if it is the spiral inductor 31 which comprised the soft magnetic material layer

31a and the coil conductor 31b, rt will not be limited tn particular.

[0031]

 The spiral inductor 31 shown in 5 By having the secondary layer 312 of the soft magnetic

material layer 31a in which the coil conductor 31b is nat formed, maqnetic flux. which leaks from

the surface sice-in which the land electrode 320 is formed can be made small compared with the

magnetic flux which: leaks from the. surface side in which the land. electrode 320 is not formed.

Since the surface side in which the land electrode 320 is net formed becomes the surface side

which is opposing. to. the charging, stand. 2, the spiral inductor 31 has: been enlarged compared

with the leakage flux by the side of the surface where the leakage flux by the side of the surface

which is opposing to the charging stand 2 is opposite to this surface side that is opposing.

Theréfore,. thé transfer-of-power system 1 concerning an embodiment of the invention, Leakage of

the magnetic flux from the surface. side opposite to the surface side which is opposing to the

charging stand 2 of the spiral inductor 31 can be suppressed, the magnetic flux uséd for inductive

coupling with the coil 21 of the charging stand 2 can be enlarged, and the capability to. transmit

electric power can be maintained.

[0032|

It returns to Hieand the spiral inductor 31 has been made to mount the circuit board 34 in the
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surface side opposite to the surface side which is opposing to the charging stand 2. The circuit

board 34 mounts two or more electronic parts which control the electric power transmitted by the

spiral inductor 31, ane the electronic parts which constitute a rectification circuit, a regulator

circuit, and a charging control circuit at least are mounted. Fi9.5is a circuit diagram showing. a

part of circuit configuration of the transfer-of-power system 1 cancerning an embodiment of the

invention. In thé transfer-of-power system 1 shown in Fig.S, when carrying out inductive coupling 

of the coil 21 of the charging stand 2, and the spiral inductor 31 of the cellular phone. 3 and

transmitting electric power the circuit configuration connected to the. spiral inductor 31 is

illustrated. Specifically, the diode D which constitutes a rectification circuit, and the capacitor C aré

mounted in the circuit board 34, and are mounted in the surface side opposite to the surface side

which is: opposing this circuit board 34 to the charging stand 2 of the spiral inductor 31. Therefore,

the coil module which comprises the spiral inductor 31 and the circuit board 34 can be

miniaturized, and the cellular phone 3 can be miniaturized.

[0033]

As mentioned above, in the transfer-of-power system 1 concerning an. embodiment of the

invention, the charging stand 2 is provided with the magnet 22 arranged at the plate-like coil

(first coil} 21 and the inner diameter part of the coil 21 -- the cellular phone 3 -- the inner

diameter of the coil 21 -- abbreviated -- it has. the spiral inductor (secand coil} 31 of the same or

outer diameter smaller than this inner diameter. Since the spiral inductor 31 ts smaller than the

coil 21, the coupling coefficient of the coil 21 of the charging starid 2 and the spiral inductor 31

of the cellular phone 3. is deteriorated, but. Since Q value which is an index which shows the

relation between holding of energy and a loss can be mace high with the magnet 22 arranged at

the inner diameter part of the coil 21, the capability to transmit electric power is maintainable. If

the electric power of the charging stands 2-2.5W is specifically supplied. when the outer diameter

of 4.cm, and the coil conductor 31b. of the spiral inductor 31 is the outer diameter af the coil 21 1

cm,. Thé cellular phone 3 can réceive supply of the electric. power of TW, and the capability

(transmission. efficiency) to transmit the electric power of the transfer-of-power system 1

conceming an embodiment of the invention will be 40%.

(0034)

In the transfér-of-powersystem 1 concerning an embodiment of the invention, Alignment of the

coil 21, of the charging stand 2 and the spiral inductor 31 of the cellular phone 3 can be easily

performed using the power between the. magnet 22 arranged at the inner diameter part of the

coil 21 of the charging stand 2, and the soft- magnetic material layer 31a of the spiral inductor 31

of the cellular phone 3 paying well. In the transfer-of- power system 1 conceming an embodiment
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ofthe invention, the coll by the side of the cellular phone 3 can be miniaturized: by making the

coil of the cellular phone 3 into the spiral inducter 31.

[9035]

The charging stand 2 concerning an embodiment of the invention is a charging stand which

supplies electric power ta the cellular phone 3 provided with the spiral inductor 31 which

comprised the soft magnetic material layer 31a and the coil canchictor 31b, And the charging

stand 2 is provided with the following:

The plate-Hke col 21,

The magnet 22 arranged at an inner clameter part of this cod 21.

the inner diameter of the coll 21, -- the outer diameter of the coil conductor 31b of the cellular

phone 3 -- abbreviated -- it being the same, or the coupling coefficient of the coil 21 of the

charging stand 2 and the coll canductor 3lb-of the cellular phone 3 being deteriorated, since is

larger than this outer diameter, but. With the magnet 22 arranged at the inner diameter part of

the coll 21, since ( value can be made high, the capability to transmit electric power is

maintainable.

[Q036}

The cellular phone 3 concerning an embodiment af the invention is the celludar phone 3 which

recees supply of electric power fror the charging stand 2 prowded with the magnet 22

arranged at the platé-Hke-coil 21 and the inner diameter part of this coi 21. And since the-céllalar

phone 3 i provided with the spiral inductor 31 which comprised the soft magnetic matenal layer

3la and the col conductor 3ib, and the battery holder 33. which was separated with the spiral

inductor 31, has been arranged and has stored the rechargeable battery. 34, Even if the spiral

inductor 31 generates heat in response ta supply of electric power fram the charging stand 2,

heat is nat transmitted to the battery holder 33 easily, and degradation of the rechargeable

battery 32 can be suppressed.

{Explanations of letters or nurnerals]

0037]—

1 Transfer-of-power systern

2 Charging stend

3 Celbilar phone

4 AC adapter

21 Coil

22 Magnet

23 and 34 Circuit board
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23a Hectronic parts

236 and 23c Connector

24 Resin structure

31 Spiral inductor

dla Soft magnetic material layer

31b Col conductar

31¢ Nonmagnetic body whorl

S10 drawer wring

32 Rechargeable battery

33 Battery holder
%

320. Land electrode
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(54) NON-CONTACT TYPE CHARGER

(57)Abstract:
PURPOSE: To rapidly charge a secondary battery by improving the
power transmission efficiency from a charging part to a part to be
sharged in a non-contact type charger.
CONSTITUTION: In a nom-scontact type charger where a charging part
and a part to be charged are separated, the charging part is provided
with an oscillation circult including a parallel resonance circuit consisting
of a transmission side coil 15 and a capacitor 29 for resonance, the part
to be charged is provided a reception side coil 16 for inducing voltage
while it is electromagnetically connected to the transmission side coil 15
of an oscillation circuit on charging and a secondary battery 18 whichis
charged by a voltage which is induced at the reception side coil 16, a
capactior 34 for resonance is connected in parallel with the reception
side coll 16 at the part to be charged and a paralie! resonance circuit is
provided. Also, in the part to be charged, an electromagnetic shielding
plate 17 for shielding electromagnetic field generated at the charging
part is laid out between the reception side coil 16 and the secondary
battery 18 for constituting the parallel resonance circuit.
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[Claim{s}]

[Claim 1JA coil for separating and constituting a live part and a live part, equipping the

aforementioned live part with an oscillating circuit containing a parallel resonant circuit of a coil

and a capacitor carrying out inductive coupling toa coil of the aforementioned oscillating circuit

at the aforementionedlive part at the time of charge, and inducing voltage.

A rechargeable battery which can be charged with voltage inducéd in this-coil.

In a noncontact battery charger provided with the: above,

A noncontact battery charger having connected a capacitor to. a coil of the aforernentioned live

part, and parallel, and constituting a parallel resonant circuit.

[Clair 2]The noncontact battery charger according to-claim 1 having arranged an electromagnetic

shield for shielding electromagnetic field generated in a4 live part in the aforementioned live part

between a coil and a rechargeable battery which-constitute a parallel resonant: circuit.

[Detailed Description of the Invention]

[0001]

[Industrial Application]The present invention relates to the noncontact battery charger used for

various kinds of electrical machinery and apparatus which use the rechargeable battery which can

be charged a& a power supply, such 4s an electric shaver (electric razor machine), a cordiess

telephone, an electric toothbrush; and a laptop PC, or ar electronic device.

[6002|Especially the present invention. relates to the noncontact battery charger which enabledit

to charge the live part which has a rechargeable battery by non-contact to the live part which has

an oscillating circuit for charge.

[0003]

[Description of the Prior Art]Sig.Sis an explanatory view of a conventional example, A stand and 2

among Fig.8a power plug and 3 the handle of a toothbrush, and 4 for one A power cord, As for

a diode and T,, in a rechargeable battery, lL), an Loprimary coil, an Lysecondary coil, Di, and Do, a

transistor, C,, Cy, and C, show resistance 5, as for a capacitor and Rj.

[0004)Conventionally, it had the live part and the live part and the equipment shown in Fig.8was

known as equipment which performs noncontact type charge, for example (refer ta JPS60-8636,U).

This equipment is an example of an electric toothbrush, the stand 1 has a live part, and a live part

is-on the handle 3 of a toothbrush.

[O005]And a live part of the stand 1 is equipped with a high-frequency oscillator (self-oscillating

circuit) which comprised primary side coil Ly; of a transformer, Lo, transistor T, resistance Ry,

capacitor C>, and C3,
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It is constituted so that electromagnetic field may. be generated outside from the aforementioned

high frequency oscillation circuit.

(COO6]In order to. carry. out. inductive coupling to. primary side coil. Ly of the aforementioned live

part, and L; and to make the live part of the handle 3 of a toothbrush induce voltage, secondary

side: coil Ls of a transformer is. provided, and diode D> for rectification, the rechargeable battery

(nickel-Cd cell} 5, etc. are provided.

[0ea7|Although they use this electric toothbrush at the time of use of a toothbrush, people's

having: the handle 3 of a toothbrush and picking it out from the stand i, when net using it, as

shown in a figure, a toothbrush is.stood to the stand 1 and it keeps it.

[O008]By: this storage state, since primary. coil L, of a live part; L,, and secondary coil L, of a live

part carry out inductive coupling, voltage induces to secondary coil L;. of a live part. And the

rechargeable battery 5 is:charged via diode D, with this induced voltage.

[6009]

[Problem to be solved by the invention]The following problems occurred in the above

conventional things. Primary coil L; and Lo are stored by the live part of the stand 1, and

secondary coil Ls is stored by the live part of the handle 3 of a toothbrush. And the handle 3 of

the toothbrush is constituted so that charge may be performed in the state where it was stored

inside the tube of the stand 1.

[GOLOlIn this case, the stand 1. and the handle 3 of a toothbrush are formed integrally with resin,

and have watertight construction so that an internal circuit component may not be damp with

water. For this reason, there are thickness of the resin part of the outside of the handle 3 of a

toothbrush and thickness of the resin part which constitutes the housing of the stand 1, and the

distance between the primary secondary coils becomes largely only that part.

|0011)Thérefore, the degree of coupling between, the primary secondary coils becomes small, and

the charging current to the rechargeable battery for charge becomes extremely small. As a result,

the boost charge of the rechargeable battery for charge cannot be carried out for a short time.

{OG1ZjAn object of thé present invention ts to make boost charge of a rechargeable battery

possible by solving such conventional problern and improving the transfer-of-power efficiency

froma live part to 4 live part in a noncontact battery charger

[001.3]

 [Means for solving problem]fic.2 isa principle explanatory view of the present invention. In order

to attain the aforementioned purpose, separate, and the present invention constitutes a live part

and a live part, and to the aforementioned live part, Have an oscillating circuit (high frequency
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oscillation circuit) containing the parallel resonant circuit which consists of the- transmitting side

coil 15 and the capacitor 29 for resonance, and to the aforementioned live part, In the noncontact

battery changer provided with the rechargeable battery 18 which can be charged with the voltage

induced to the receiving side coils 16 and these receiving side coils 16 for carrying out inductive

coupling to the transmitting side coil 15 of the aforementioned oscillating circuit. at the time of

charge, and inducing voltage, The capacitor 34 for resonance was connected in parallel with the

receiving side coils 16 of the aforementioned live part, and the parallel resonant circuit was

constituted.

[G014]In the aforementioned live part, the electromagnetic shield 17 for shielding thé

electromagnetic field generated in the live part between the receiving side coils 16 and the

rechargeable battery. 18 which constitute a parallel resonant circuit has been arranged.

[G015]

[Function]The operation of the present invention based on the aforementioned composition. is

described based on Fig.l. When performing charge to the rechargeable battery 18, it is in the

State which carried the live part on the live part, and carries out by. switching on .a power supply.

In this, charging state, since the transmitting side coil 15 and the receiving side coils 16 are

afranged oppositely, these: coils. function as: the coil of a transformer similarly. That is, in. the

transmitting side coil 15, the receiving side coils 16 function a& 4 secondary: coil of a transformer

by the primary coil of a transformer,

[GOLG6IJIF the oscillating circuit of a live part oscillates at the time of charge, the parallel resonant

circuit which constitutes this oscillating circuit will be in the state where it resonated on

predetermined frequency. At this time, the transmitting side coil 15 and the receiving side coils 16

carry out inductive coupling, the magnetic flux generated with the transmitting side coil 15

interlinks to the receiving side coils 16, and voltage induces to the receiving side coils 16.

[O017]With this induced voltage, the parallel resonant circuit of the live part which consists of the

receiving side coils 16 and the capacitor 34 for resonance resanates, and the rechargeable battery

18 is charged with the output of this parallel resonant circuit. That is, at the time of charge, the

parallel resonant -circuit of a live part and the parallel resonant circuit of a live part resonate

simultaneously, and the rechargeable battery 18 is charged.

[QO18jAs mentioned above, when the parallel resonant circuit in a livé part resonates, even if

charging current becomes largely, the terminal voltage of a rechargeable battery is maintainable

to a big value. For this reason, the boost charge of a rechargeable battery becomes possible.

[OOLSIIF the capacity value of the capacitor 34 for resonance becomes largely especially, the

charging current to the rechargeable battery 18 and the terminal voltage of a rechargeable
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battery will become very largely, it will become possible to send a high current to the

rechargeable battery 18 fora short time, and efficient boost charge ‘can be performed.

[0020]

(Working. example]Hereafter, the working example of the present invention is described based on

Drawings. The working example described below is an example applied to the noncontact

rechargeable eléctric shaver

[OO21]Fig.2- Fig.? are the figures showing the warking example of the. present invention, and ten

among Ficn2- Fig.7 A live part stand,11 a live. part stand housing and 12 an electric shaver and 13

An electric shaver housing, The printed circuit board and 15 for 14 a transmitting side coil anc 16

receiving side coils and 17 An electromagnetic shield, 18 a rechargeable battery and 19 a ferrite

core and 20 An electric shaver placing part, A power plug and 23 for 22 a fuse and 24 a full wave

rectifier circuit and 25. The capacitor for smooth, 26 the capacitor for an oscillation, and 27 the

transister for switching, and 28 A starting resistance, 29 the capacitor for resonance, and 30 the

coil for a return, and. 34 The capacitor. for resonance, 35. the capacitor for smooth, and 36 the

diode for rectification, and 37 A: constant current element, 38.an ammeter and 29 a voltmeter and

41 arid 42 The transistor for switching, 43 -- a choke coil, and 44 and 45 -- a second transmitting

side-coil and 49: show first receiving side coils, 50 shows second receiving side coils; and, as for a

first transmitting sicle coil and 47, a-starting resistance and 46.show. the choke coil for smooth 51.
“3

[O022]"*1: Description of a noncontact rechargeable electric shaver .. Fez2and Fig.3 reference
  

Fig.2are the description Fig.l of 4 noncontact rechargeable electric shaver, A figure is a side view

and B figure is a plan view.Sicesis the description Fig.2 of a noncantact rechargeable electric

shaver, A figure is the direction cross sectional view of X-Y of Fig.2,. and B figure is a partial

enlarged drawing. of A figure.

[0023]The nencontact rechargeable electric shaver of this example comprises the electric shaver

12 and the live part stand 10. And the live part Js provided to the live part. stand. 10, and thé live

part is provided for the electric shaver 12.

[6024|The live: part stand housing 11 is provided to the aforementioned live part stand 10, and

the live part ts provided in this live part stand housing 11. The electric shaver housing 13 is

provided for the electric shaver 12, and the live part is provided in this-electric shaver housing 12.

[0025|The electric shaver placing part 20 for carrying’ and putting the electric shaver 12 on some

aforementioned live part stand housings 11 is provided. And by taking out and using the electric

shaver 12 from the electric shaver placing part 20, and carrying the electric shaver 12 on the

electric shaver placing part 20, when other when using the electric shaver 12, it is constituted so

that it may charge by non-contact.
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(0026]Although circuit components, such as a high frequency oscillation circuit for charge; are

provided in the live part provided in the aforementioned live part stand housing 11, these circuit

componerits. are Mounted on the printed circuit board 14, And. the transmitting side coil 15. is

mounted on the aforementioned printed circuit board 14 in the state where it wound around the

ferrite core 19, among the aforementioned circuit components.

[0027]In. this case, the transmitting side coils 15 wound around theferrite core 19 are the electric

shaver placing part 20 and a position which. opposes, and are arranged in the position nearest to

the above-mentioned electric shaver placing part 20.

[e028]Although the parallel resonant circuit of a coil and a capacitor is provicied in the live part

provided in the. above-mentioned electric shaver housing 13, the receiving side coils 16 which

constitute the parallel resonant circuit are provided inside the electric shaver housing 13. In the

electric shaver housing 13, the electromagnetic shield 17, the rechargeable battery 18, etc. are

provided.

[O029]In. this. case, it is in thé state which put the electric shaver 12 on the electric shaver placing

part 20, the receiving side coils, 16 are arranged. so. that it may become a position nearest to the

electric shaver placing part 20, and it positions and they are arranged so that it may oppose with

the transmitting side coil 15.

(OO3SO[t is in the state which put the electric shaver 12 on the electric shaver placing part 20, and

the rechargeable battery 18 is arranged in a position far from the electric shaver placing part 20,

and the electromagnetic. shieid 17 is arranging between the receiving side coils 16 and the

rechargeable battery 18, and it is performing electromagnetic shielding from the transmitting side

coil 15.

[o031]When the above-mentioned electromagnetic shield 17 cannot be ‘found, the

electromagnetic field generated. with the transmitting side coil 15 attain even the rechargeable

battery 18, and an eddy current flows into the metal body of the rechargeable battery 18. As a

result, there is a possibility that a rechargeable battery may generate heat and a rechargeable

battery may deteriorate. However, by providing the electromagnetic shield 17, the electromagnetic

field genératéd with the transmitting side coil 15 can be shielded, and generation of heat of the

aforementioned rechargeable battery 18 can be prevented.

[OO32|As the aforementioned rechargeable battery, a nickel-cadmium battery, a nickel hydoride

battery, a lithium ion battery, etc. are usable, for example. The electromagnetic shield. 17 consists

of complex ferrites (complex of a ferrite and resin), for example.

[O033/As. shown in B figure of Fig.3, at the time of charge; the thickness of the live part stand

housing 11 and the electric shaver housing 13, ete. exist between the receiving side coils 16 and
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the transmitting side coil 15, Therefore, gap length Ly exists between the receiving side coils: 16

and the transmitting side coil 15.

[G034]"2; Description of the circuit configuration of a live part and a live part ... Fig4reference

Fig.4is an explanatory. view of a charge. circuit, A-figuré shows the circuit configuration figure of a

live part, and B figure shows the circuit configuration figure of a live part.

[0035](1) : to the live part in the description aforementioned electric shaver 12 of the circuit

configuration of a live part, the circuit of composition of having been shown in A figure of Fi 

provided. This circuit comprises the fuse 23, the full wave rectifier circuit 24, the capacitor 25 for

smooth, the capacitor 26 for an: oscillation, the transistor 27 for switching, the starting resistance

28, the capacitor 29 for resonance, and the transmitting sice coil 15.

[CO36]In the aforementioned circuit, the fuse 23, the full wave rectifier circuit 24, and a circuit

which consists of the capacitor 25 for smooth are circuits which constitute a power supply section.

It is a circuit which carries cut full wave rectification of the exchange of commercial frequency

input from the power plug. 22, and makes a terminal of the capacitor 25 for smooth generate

direct current voltage.

(OO37)A cireuit which consists of the Capacitor 26 for an oscillation, the capacitor 29 for resonance,

the starting resistance 28, the transistor 27 for switching, and the transmitting side coil 15

constitutes a collector alignment typé self-oscillating circuit.

The aforementioned transmitting side coil 15 and. the capacitor 29 for resonance constitute a

parallel resonant: circuit.

In this case; the aforementioned oscillating circuit is constituted so that it may oscillate with the

resonance frequency of the aforementioned parallel resonant circuit.

[0038]The aforementioned transmitting side coil 15 and the coil 30: for a return are coils wound

around the ferrite core (refer to. Fig.3}, respectively. In this. case, at the time of charge, the

transmitting side coil 15 functions as a primary coil of a transformer, and the coil 30 for a return

functions as a coil for a réturn of a transformer.

(0039](2) * to the live part. provided in the electric shaver housing 13° of the description electric

shaver 12 of the circuit configuration of a live part, the circuit of composition of having been

shown in B figure of Fridis provided.

[OO40]This circuit comprises the receiving side coils 16, the capacitor 34 for resonance, the

capacitor 35 for smooth, the diode 36 for rectification, and the constant current element. 37.

It:is. constituted so-that the rechargeable battery 18 may be charged in these circuits:
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(O041]In the aforementioned circuit, multiple connection of the capacitor 34 for resonance is

carried out ta the receiving side coils 16, and the parallel resonant circuit consists of these. In this

case, at the time of charge, the receiving side coils 16 are constituted so. that inductive coupling

may be carried out to the. transmitting side. coil 15 of a live part. Therefore, at the time of charge,

voltage induces to the receiving side coils 16, and it is constituted so that the aforementioned

parallél résonant circuit may resonate with this induced voltage.

[0042]**3: The charging operation of the. of operation description aforementioned live part. of a

charge circuit and alive part is as follows.
7

(1) When performing charge ta the outline rechargeable battery of :operation, as shown’ in F 

and Fig.3,. where the electric shaver 12 is carried on the electric shaver placing part 20.of the live

part stand 10, carry out. by switching on a power supply.

[0043]In this charging state, since the transmitting side coil 15 and the receiving side coils 16 are

arranged oppositely, these coils function as the primary coil of a transformer, and a secondary coil

similarly, That is, in the transmitting side coil 15, the receiving side coils 16 function as a

secondary coil of a transformer with thé primary coil of a transformer.

[o044]Thereforé, an oscillation of thé oscillating circuit of a live part will résdénate the parallel

resonant circuit which constitutes this oscillating circuit on predetermined frequency. At this time,

the transmitting side coil 15 and the receiving side coils 16 carry out inductive coupling, the

magnetic flux generated with the transmitting side coil 15 interlinks to the receiving side coils 16,

and voltage induces to the receiving side coils 16.

[O045]With this induced voltage, the parallel resonant circuit. of a live part resonates and the

rechargeable battery 18 is changed with the output of this parallel resonant. circuit. That fs, at the

time of charge, the parallel resonant circuit of a live part and the parallel resonant circuit of a live

part resonate simultaneously, and a rechargeable battery is charged. Hereafter, operation. of each

part is described.

[0046](2) : when: the valts alternating current of commercial frequency (50/60H;) is applied to the

power plug 22, make the terminal of the capacitor 25 for smooth generate the direct current

voltage which carried out smooth in the description live part of a live part of operation, when the

full wave rectifier circuit 24 performs full wave rectification and the capacitor 25: for smooth

smooths.

[O047]And in the collector alignment type self-oscillating circutt: which consists of the capacitor 26

for an oscillation, the. capacitor 29 for resonance, the starting resistance 28, the transistor 27 for

switching, and the transmitting side coil 15, the aforementioned direct current voltage performs

oscillation operation as follows.
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(OC4SFirst, if carrent Flows into the base of the transistor 27 for switching through the starting

resistance 28 and the coil 30 fora return, the collector current of the transistor 27 for switching

wil flow, and current-will flow aise into the. transmitting side coil 15, And this current increases

gradually.

[Q049]For this reason, since current flows through thé base of the capacitar 26 for an oscHlation,

the co 30 for @ return, and the transistor 27 far switching with the voltage which voltage

Generated in the coil 30 far @ returr,.and was generated in this cail 30 for.a return, The current of

the collector of the transistor 27 for switching tends to increase further (increase in the current by

positive feedback).

[O050]Then, if the voltage of the coH 30 for a return is reversecl, the transistor 27 for switching will

be come by off. If ime passes and the voltage of the coll 30 for a retumis reversed, currentwall

flow inte the transistor 27 for switching again, and the same operation as the above will be

carried out.

[O051)\Thus, although the transistor 27 for switching. repeats ON-and-OFF operatian and is

performed accarding to the polarity of the valtage of the coil 30 for a return, the parallel resoriant

dircurt which consists of the transmitting side col 15 and the capaciter 29 for rescnance is

resonating on predetermined frequencyin this case.

[O0S2]Therefore, wher the transistor 27 for switching is set to ON and collectar current, increases,

the collector current of the transistor 27 for switching turié into sinusdiddal current decided by

frequency of fring by the aforementioned parallel resonant circuit, For this raasan, the voltage

generated in the coil 30 for a return also turns into sine valtage of the aforernentioned frequency,

and the collectar voltage of the transistor 27 for switching also turns into sine voltage.

[O052}0n the other hand, since the afaremertioned parallel resonant circuit is the resonance state

when the transistor 27 for switching is OFF, the collector voltage of the transistor 27 for switching 

turns info continuaus sine valtage,

(G0S4]}it resGnates on the: frequency decided by a parallel resonant arcuit as mentindd above

with the inclictance value of the transraitting cide coll 15, and the capacity value of thé capacitor

29 for resonance: Ancl in an oocilating circuit, if oscillates with the resonance frequency cf the

aforementioned parallel resonant cinuit.

{OG551(3) : in the Hve part-ed [ of operation description | of a lve part, operate as follows at the

time of charge, and charge ta a rechargeable battery. While the oscillating circuit of the

aforementioned live part is oscillating, the transmitting side cod 15 and the receiving side coils 16

serve aa relation between a primary transformer col and a secondary coi, and inductive coupling

ig camied out mutually. For this reason, voltage induces to the receiving side coils 16, and current
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flows.

[0O56]Since the receiving side coils 16 and the capacitor 34 for resonance constitute the parallel

resonant circuit at this time, it resonates on the preciétermined frequency decided by the receiving

side coils 16 and the capacitor 34 for resonance.

[QO57]If this parallel resonant circuit will be in the resonance state, sine voltage will occur in this

parallel resonant circuit, Current flows into the capacitor 35 for smooth via the diode. 36. for

rectification with this voltage, and the direct current voltage smoothed for the terminal of this

capacitor 35 for smooth occurs.

[e058]With the direct current voltage generated for the terminal of this capacitor 35 for smooth,

charging current flows into the rechargeable battery 18 via the constant current element 37.. and

the rechargeable battery 18 is charged.

**4: Description of the example of survey in a norncontact battery charger... DrawingSand Fig.6

reference Aig.8are the explanatory views of a measuring circuit, and Fig.6 is an example of data

measuring.In order to check the effect of the charging characteristic by the live part and live part

of the aforementioned working example, the charging characteristic was measured by the

measuring circuit shown. in. Fig.s, and the data measuring shawn. in. Fig.6 was obtained. 

(0659](1} : description of a@ measuring circuit arid a measuring method .. When méasuring the

characteristic of the Fig.5reference aforementioned live part and a live part, the power supply was

switched on and measured, where [, which was shown in f:g.5| it carried Gut measuring circuit use

and the electric shaver 12 is carried.on the electric: shaver placing’ part 20 of thelive part stand 10

(refer to Fig.2 and Fiq:3).

[0060/Although ‘the circuit. of the live part described in the aforementianed working example and

a live part was used for the aforementioned measuring circuit, tt removed the constant ‘current

element 37 proviced to the live part in this case, and as shown in Fa3.5, it connected the ammeter

38 and the voltmeter 39,

[Q061]And voltage which measured thé current measured with the ‘aforementioned. ammeter. 38

with Ip (mA} and a voltmeter was made into V,(V). In this case, aforeméntionéd current. Ip is

charging current of the rechargeable battery 18, and aforementioned voltagé Vo is the terminal

voltage of a rechargeable battery.

[6062|The inductance value of Cp and the transmitting side coil 15 for the capacity value of the

capacitor 29 for resonance Lp, Gap length of the transmitting side [ inductance value / of the

receiving ‘side coils 16 / capacity value / of Ls and the capacitor 34 for resonance / resonance

frequency / of the parallel resonant circuit of Cs. and a live part |] coil 15 at the time of f; and

charge and the receiving side coils 16 was made into L, (refer to FN3:3).
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(O063]And constants at the time of measurement were Cp-2200pF, Le-4.6mH, and

L¢=6microhenry, and measured frequency f; was f;=1/root2piCsLp=250KHy.

[GO64]As. for the thickness of 38 mm and the transmitting side coil 15, gap length L, of the

transmitting side coil 15 and the réceiving side coils 16 was [ diameter of 6.0 mm and the

transmitting side coil 15 / the thickness. of 26 mm and the receiving side coils. 16. of the diameter

of 3.9 mmv-and the receiving side coils 16 ] 1.6. mm.

[0065]Performing the aforementioned parameter input, and changing capacity value C, as a

pararneter, charging current I; was measured with the arameter 38, and terminal voltage Vo of the

rechargeable battery 18 was measured withy the voltmeter 39. Wher parallel resonant circuit

resonance frequency of a live part is made into f,, it becomes f:=1/rootpilCs.

[0066](2} : escillate the description at the time of measurement, and the oscillating circuit cf the

description live. part of the example of data measuring by resonance frequency fy-1/root2piCelp

determined with the inductance value-of the transmitting side coil 15, and the capacity value of

the capacitor 29 for resonance. In the working éxample, the constant was selected as mentioned

above and measured resonance frequency f, was f)=250KHz as mentioned above.

[QO67]In this case, the alternating current of frequency f, flows into the transmitting side coil 15,

and magnétic flux Gccurs perpendicularly from.a ferrite core. This magnetic flux is interlinked with

the receiving side coils. 16 which constitute the parallel resonant circuit of a live part, and induces

yoltage to these recéiving side coils. 16. Withy this induced voltage, the parallel resonant circuit

which consists of the receiving’ sida coils 16 and the capacitor 34 for resonance resonates.

Resonance frequency f at this time changes with capacity value Cs, and is decided by

f2=1/rootpilsCe.

[0068]And the terminal of the capacitor 35 for smooth is made to generate direct current voltage

on the voltage generated by the resonance operation of the parallel resonant circuit: of the

aforementioned live part, and the rechargeable battery. 18 is charged. with this direct. current

voltage. At this time. the data shown in fig-G@was obtained by measuring charging: current Ip at

the time of charge with the ammeter 38, and measuring terminal voltage Vg of a rechargeable

battery with the voltmeter 39.

(OO69]It measured in. this measurement, changing capacity value C. of the capacitor 34 for

resonance with C.=O (micro F) ->0.22 (micro F) ->0.33 (micro F} ->0.43 (micro F) ->0.53. (micro: F)

->0.63 (micro F}.

[OO7OJAs for the data measuring shown. in Fig.8, charging current Ip (mA).and a vertical axis are

shown for the horizontal axis as terminal voltage. Vo(V}-of a rechargeable. battery..Cs=0. (micro. F) of

34 capacitor for resonance corresponds, when there is. nothing, and it is-in. the same state as the
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thing of a-conventional example.

[OO71)JAs capacity value C< is increased with Cs-0 (micro F} -20.22 (micro F) ->0.33 (micro F) -

>0.43 (micro. F) ->0.53 (micro. F} ->0.63 (micro, F) according to the data of Fig.g, Both charging

current Ib and terminal. voltage Vo. of a rechargeable battery increase, and it becomes a good

charging characteristic.

[O072]Especially when changing capacity value Ce with O.55(micro F)->0.63. (micro F), even if

charging current ], increases, terminal voltage V5 of a rechargeable battery is in a sufficient high

state, and is suitable. for high-speed charge.

[60723]That is, in capacity value C.=0.63 (micro F), charging current Ip and terminal voltage V_ of a

rechargeable battery are the maximums,. and parallel resonant: circuit qutput power Q=Voxle (WW)

became the maximum.

[0074]Conditions used as fi=f: are f:=L/root2piCpLp=fy=1/rootpil<Cs.

It is set to C.=0.634. (micro F} as a result of calculation.

In the aforementioned measurement, capacity. value Cs is [ charging current Ip and terminal

voltage V, of a réchargéablée battery ] the maximumsin 0.63 [ somewhat smaller than the value of

above €,=0.634 (micro F) ] (micro F), and parallel résonant circuit output power Q=Voxly (W)

became the maximum. In Co>=0 and 634 (micro F), it became f,>=f> and it becamé impossiblé

oscillating the live part side.

[OO75]This is timing later than the time of one cycle which the transistor 27 for switching has

switched when continuing self-oscillation in a live part by the positive feedback in the transmitting

side coil 15 and the coil 30. for a return, Since the current which flows into: the parallel resonant

circuit by. the side of a live part is reversed, it is because it becomes impossible to maintain the

oscillation by the side-of a live part.

[OO76]As mentioned above, as a result of measurement, by Ce=0, the terminal voltage of a

rechargeable battery is déteriorated extremely. and: it is not suitable for the boost charge of the

rechargeable battery. However if the value of CG, becomes largely and increases to C.=0.53(micra

F)->0.63 (micra F), charging current I) and terminal voltage V, of a rechargeable battery will

become very largely, it will become possible to send a high current to the rechargeable battery 18

for a short time, and boost chargé will become possible.

[0077)|**5: Description of the example of a deformation circuit of a live part and a live part ... The

drawing 7 reference Fig.?is a figure showing the example of a deformation circuit of a live part

and a live part, A figure is a circuit configuration figure of a live part, and B figure is a ‘circuit

configuration figure of a live part Even if the circuit of the aforementioned live part and a live

part deforms like Fig.?, it is feasible: Hereafter, it describes about this example of a deformatian
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circa,

[OO7BUD) 2 -- *** of a live part -- this example of a circuit is an example using. the oscillating

circult of the push pull type [ oscillating circuit / of a live part |. Since it constituted fram a lve

part so that it might switch with the two transistors 41 and 42 for switching, the transrnitting side

coil also consists of two. coils which consists. of the first transmitting side coil 46 and the second

trangruiting sie call 47, The starting resistance also cansists of the: two starting resistances 44

and 45,

[QB79]in this case, the first transroitting side. coll 46, the. sécorid transinitting side call 47, ane the

capactior 29 for resonance constitute the parallel resonant arcu. The choke coil 43 is for carrying

DBUL a constant current operation of the current which flows into a circuit. The outside of the

aforementioned composition is the sarne as the thing of the aforementioned working example:

[O080)(2) : in the descriptian of a five part, and the lve part, two receving side coils which

consists of the first receiving side coils 49 anc the second receiving side coils 50 are used in

acconlance with the circuit of a live part. In. this case, the first receiving side coils 4%, the second

receping side coils 50, and the capacitor 34 for resonance constitute the parallel resonant circuit.

The choke coi 51 is for smooth. Thé outside of the afgrementionéd campddition is the same ag

the thing of the aforementioned working exarnple.

(O08 1(Other werking evarnples) Although described about the working example above, ever if it

performs the present invention as follows, it is feasible.

fl}: the ascdisung circuit of a live parts applicable not only tothe circuit of the aforementioned

working example but other same ascillating circuits:

[OOBTNCY > the noncontact battery charger provided with the live part and the lve part is usable ta

various kinds of apparatus, such as mat only an. electric shaver but a celkilar-phone machine,

cordless telephone, etc.

[8063]

fEtfect of the Tnvention|As deactibed above, accurding te the presert invention, there aré the

following effects.

{1} ? perform: charge toa rechargeable battery by providing the parallel resonant circuit af a coil

ancl a capacitor to 4 lve part, and providing the parallel resonant circuit which consists of a cou

and a capacitor also to @ live pari, and resonating simultaneously the carallel resonant circuit ot a

live-part, and the parallel resonant. circuit of a live part at the ume of charge:

[OO84]For this reason, the transfer-opower efficiency from a lve part to a Hive part can be

wnproved, and the boost charge of a rechargeable battery becomes possible,

(2) . even if the charging current to a rechargeable battery increases by selecting the capacity

Page 997 of 1385



Page 998 of 1385

value-at the capacitor for resonance which constitutes the parallel resonant circuit of a ave part

especially, it is able to make it not te make the terminal voltage of a rechargeable battery be

deteriorated.

[OGSS]Thersfore, selection of the capacity value of the aforernentioned capacitar can perfearm

high-speed charge always doubled with the characteristic of the rechargeable battery.
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Art Unit : 2681
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Serial No. : 13/663,012
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For : Wireless Power Receiver and Method of Manufacturing the Same

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450
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UNDER37 C.F.R. §§ 1.97 AND 1.98
 

Sir:

In accordance with 37 C.F.R. § 1.56, the references listed below and on the attached form
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with the examination of the patent application identified above. Copies of the cited references

are attached. However, Applicants have not submitted copies of the U.S. Patent and published

U.S. Patent Applications cited on attached Form PTO/SB/08 pursuant to 37 CFR 1.98(a)(2)(ii).

Applicants note that Japanese Publication Nos. 2006-042519, 2012-010533, and H08-

79976, cited as F1 through F3, respectively, on the attached form PTO/SB/08, were written in a

foreign language; however, English language Abstracts and full English translations are provided

herewith. Applicants respectfully request that the references be made of record and considered

in the examination of the subject application.
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Applicants also note that the references cited on the attached form PTO/SB/08 werecited

in a European Search Report from a counterpart foreign application. Applicants are attaching a

copy of the European Search Report.
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1.17 as required by this paper to Deposit Account 19-0065.
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Jek&f Lloyd

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

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
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P.O. Box 142950
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SHOT.

“57> Ede 2 Bee] al HA] Mol] 4S FAAS $241 F2)(1000) 2] BE]

cf,

<58> Tm 2e 3Y4(200)9 AA#(300) 7} AB PHS] QE AHS Beery.

«50> aA) eo2e#(200)9} ASR300) Ae] BFS Sra] olay o]#o}

ap Qu. faqoe BYH(200)9 a1 SA4(210)9 SAB(300)9) a3 4
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<60>

<61>

<63>

<64>

<65>
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AGA(31OAl BUCO] Se SAB — gar, 2A4(200)9] a2 Sats} 

 (220)2+ AA(300)2] a4 GAAtA320)= a2 B4(20)] Se Ae + gery.

TAAL SE, AL AAMNAM2IOE Al Sc]C10)2| Blo+eSe Sa als AuAt

(310) CAF Ua, a2 AAWtA(220) AW2 B(20)°] YooSSs Sa a4

ASEAG20) + BAe —- shrp.

tn 204] GAM EAA Salsas Ger) Sy Ae AA) 714] YWta

Beye Bee] =, PCS(Personal Commmicalion Servie) =, GSM =,

 
CDMA-2000 #, WCDMA 323+ 22 @4bael o] 213+], PWP(Porlable Multimedia

Player), PDACPersonal Digital Assistants), “4KE#, MBS(Mobile Broadcast

A| Gt
System) = AF out, clo Wea Bee Qa, FAR AAS TAS +tho

& 244, A445 (3004 EAS A4AlSe Ge} AMA A oa AE AA] det

fl 32 m 29) ASP300) BAA PAS Ue AA] MOB 4S BP,

BAA 441 42](1000) 9] YAEo,

& 3S 8Lo, Aes 714100) AAs 2A(200)9] peaad al

AAR210),2 CAAA 220), 329(230)9] wAA]EO] Qch,

go} al SA) elo WS PaaS alsa} (1000)Ag 77] 34100) 9]
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ne C200) 7b AA BHA] =] OF a

Alo“TUue a =] 1A ale Sal Beal + et.4

66 eal shal zh 7190100) 2] RAS

ae
Q.lmme] a2, ©] Tufc Het FAE 0.53mne 3]ACh,

ch.

2
=<6T> =) 72200)

<68>

69% AY#(200) 2) all SARS

4 474310) 9+ Bexdtp.

<70> AT(200) 2] Al2 AAAC220E

AAA (320) 2+ BATH.

<T1> 314 (230)2]) 40)3} FADS

(230) 2} 9 (230) Abo] 2] ZEA EG,

Ce
<72> E4y4, eB se AlntBo] A AA] alo) wy
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o], 79] FCB Yo) ZY HRS aye

=
T

 
Fue Baris}

=
6 daze] Aa al

2
- SAUf.

2r(10)o] ee] BA (300)9] a3 a

#U1(20)4] Sat AAA (300) 2] a4 A

ae
ae. sta

2A Ad VS BES Aa FV.
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<73>

<7T4>

a75>

<76>

<7TT>

<78>

<T9>

MB A > 2012-07-19

AZ MR ABeb7] Ae EMolcp.

A4Z|(1000)2]) HAS E14 = 344 BUS az}+

Ser. 2 aN aay aa AkuAolSo] AS HF, uaa

(D7; Ase FE Wet.

A AA) oolAl ad 71300) 2] 4EAAQODS Beale BAe

AAA BAS 7S ebelulo]EAAQDS 249) SEMA AGT, a F,

ayant—~_(laminating) @4°] ARSe t+. Ebel yo] a Claminating) @Aold,

28S olgse] AZ Ge SHsl

90] ac},

, wALAa(201)9] A Wo] ea(500) 7} 4ASeley.

_ & 69) Abo], of ato] pr of} 4=2(500)

. 2489, EAR QODE CAG EA Was

2, ASGOONS aa, Aas 441 %4](1000) 9 BY3E(200) 7}
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t}

<80> Ue & 8a SLs, AAP(200)s AAHC00)7- $49 uS 244

<Bl> S, 19-(200)9] All BAZ 210) 9+ A AY(300) 9] AB AAAAB1OS

2g] Jal Aaa, ZURAe ABABA? SAB (B00) 9

a Bat320) Sr (20) a} HEALD.

> J7|9¢ Bo] FAY 7INkC100) A Mol Aa te -(200) AA AoE,

Tae 4ls]C000)2] dal Fale aa Ferg -F Vat, eee] ss} a

AQ palsta|(lo0nsS aes BH VN BAe] WesBsye

<83> EOE E29) ASE) EAle Bde Met Al) Ale AS B+,

= ge] a2 a) fol a= Faas S4Alsai(1000) 9] Bao.

«84> EOS Pia, YHAS pasos 4s 718100), HA#(200),

(300), B4r-S(700) BBB PF girh,

<85> Ad V%E(100), BAE(200), AAO E lA ABs AF Sch.

<86> BAS(700)2 abd 7NECL00) + SEAEC200) AOpoN BY ALS]O] abe 7] RE

(100) 3} AAAECQ00)E BAAl ALE,

“87> =m lweé © Pye] a3 4A) do] He FAlaes False] (1000) 9] BAR]
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<88> Bm 1S alsa, PAA Falsa}(1000)5 4rd 71800), AQH

(200), 44420300), 27 2] SAl che u(60S SA + trp.

<89> AA4d 7)RECLO0}, SAARC 200), AAFC] AG ABS L144] - Bo

AL ge sla} Bc},

<90>- cAe] SAl ret (600)als AAAAzC1O), a6 AAtA620), 24 a

 H(630)2 Seer.

<91> Als SAWZAGIO) 2 ae SAWtA620)e ASH 300)e] AHH.

<I> oe] Sal cayG00) oe] PaSsAle) Aros ee 7s Sala +B

ep at. eae] Sal cket(600)e 87] BAey7|s She Spree cel

| ate paar.

 <93> a aA) dA) S47e] S4l Ma(600) AS74200) 2] 2] Fol wala >

Qe, S Al aes BACO0) 7 abd 7) C1002] Sol MAW Be, CA

ze] BAl ghet(600)= el (200) cafes AES 7] 718(100)2) 913 pep ay

qa = VG. Sle BA gauwoye Bays] Exo] BS B Baa ayes

FRE 7a + YOU, lo] Sad Bee Wey,

<94> Az Sal cau Gone 2YPQOA BA We, RASS BE +

<95> oA Sal ety(604) ASS S7e] SAlwPAe Uae v]ee] Ab

22 961+, NFC(Near Field Communication) °]3e] Hy AlSotr+. NFC(Near
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Field Communicalion)= 13.56MHz2]) HSS 724, 7a Azo] -AMSAS st

7) Ie eoley,

<6» Az] BAl cteUeod= AY 7) C100) 2) Ae] 4 wa). = cy,

<O7> Aq] Bal cke4(600) 7) AAA) 7) C1003] WSIS BPRS 47] E 4of]

AY See aS UY SIS | gry.

«98 eee | ll yz & 134, & Bayo} aa AA) Go] me PaaS +

A) 83](1000)9] Aaa FAS Base.

299s. Ele HB Baye) ad 8A) qo] GS Azle 4143](1000) 2] Ap] Eo]

ch,

<100> me US FoI, FAAS Halste|(LOo)= zd 7WCU00), sae

(200), AS#R00S 2Aeaep.

<101> AA (200), SAFC]At AGL | lA Ags Az Yr}. cpr,

ay74100) 2, BP TA7 SEE OS SAOS AVA.

<102> me Baath, aha 7/2100) AA300)2] TAs SAG FAS

Qe PRESS BRT Wr. 4, E19 AP, A71¥100) Sey aay

(200) 7) HA) SE Tt, 2200) Aol PAH300) 77 MAE FH, E 1094

AS, As 7|8C100) AA] AAY(300) 9] HAS FAS FH] BPspe BE

We FESS) Ssol, BAH(200)9 BFF] GAH300)7 Was - aep.

<103> 12: EB Bye} alla BA) ajo] arn Tada pals) (1000) 2] sg ed 129]
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<104>

<105>

<106>

<1l07>

<108>

<10G>

<110>

<l1l>

<112>

<113>

AlB SAb : 2012-07-19

me AEH (200 SSPO300) 4 AE Beso] Wo Sue Boyer,

AAs (300) 2) Fate 2-8 71NEC100) 2] Fs BAIL AS + ep.

 ASE O00)Ad 71910009] 89S (130)HAS sz Shep.

AAR (300) 2] Faz) AAA 719-100) 2] Fe} ez Acree, E Be] 4A]

je} Be], AAR(300)9] PAS FAAS palss}c000)2| Aa) Pale Wa

2 > ep. HA, AQ 7RM100)] FEAR 130)S zBa}110) St 42]

(120)7} 2 Basal FEE, yea co] so] airy.

in Be © 129 AAH(300)] EAH SS wpe} BoP] Bos 4=e Bye,

Fae eA197](1000)9] Wal Roley,

ABH(300)9] FAS AY 7100)FART FL BPS rpg] wy

13S 2Da4, 244300) tas BAP(2009 FARal a

AAA 210), Al2 AAA 220), 212 (230)°] wy aj4jo] gttp.

ANF-(200) 2] 8} SS AAH-C300) 7 MAS OY eH.

HAH (200)9 al GSREAQIOS FAO) Ya] AAH(300)9) a3 a

BwA(310)9 SSM.

BAH (200)2] a2 AAtz2a0e BE(20)o] Ya] SABO) S] a4 a

AAZE(320) 2} 2Sac}.
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<114>

<ll3>

<1l16>

<l1l7>

<118>

<119>

<120>

AlB SAb : 2012-07-19

12(230)9] SW)3 PATE 299 Re ARS AAs $e do. ag

 
(230) 2} 29 (230) Abo] 2] ZA HS, AAS] Ae] HS SES A” nui y se, G

“132 tates, A4#(300)9 FAabel 7)30100)2] FAB +e2B8

&, & 39) aA) oe Sz, A424 3009 Fas FAAS =A) 44)(1000) 5]

malt
Adal PAh eae p We. HS, Ard 7) 4E(100)0] HB LOMA, BALE HBAS

(130) 8S Ag a}C10) = AlAla120) 7+ 2 BLsA HEE, yy | Ao]

sity.

eee, B44] & 2044 2 B92] a5 BA ae HS FAAS +

Ala] (1000)As] 4a 3] 4 SEC},

i =re re aa) als 2A) oo] BS PAS Als) (1000) 2] APA] EO]

re yy, Er a oe auyad ni tN asi ri ri nes off 42, 2s a wu > a =z a rf: i ce oy a +ea ont ty

(1000j= Ae 73100), BAA (200), ASHES wast =| grt.

Q Aa) goa, EAAS SAA (00NE AAP(B00 Vt] Be +

git,
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> 2012-07-191B BAFE

$9) 2aal
Oo Apaoo) Az, BA77(200)9] 2a (210)2

7
th.Qhis‘iolabelarmd=‘oo

SA] oqa<121>

eA So]
oL 

A2H(200) 2] 4A(210)o] aS,
kL

offs

anHHolfJJ

<122>

Qty.

 AAAd 7) (100) 4<123>

7aas] Abe

ht}.dF

E] Aa2b7] 49]Soh
=a1ba2(100)-2aaad 7|

AA A 4-(200)4] 747) 7o] |] PSHE AGM S|

oO
CcAad 7) BEC100) £<125>

| to] Ba

zeeAALA(1IO) Bl 2%) Al aC120)B
2.UL

7RAl 7) E0100)<126>
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an AGA(HOS I HE A] Gas Zea se ae. a gy oy

apJa(Or AMM ee], BAL eel, AGAR ee, Maso] eye] Aaa

SS tS > Ar,

<128> AAAS BRA $2] EE A7AY FAS BGA F You, aa

7) #100) 2] 4)aps= SSS paecy.

<120> Ad 7JRECL00N ANE (Sheet) SHE FRB - Yor, Sas

(flexible)@t 2S 7A + Bert.

<130> THA, E MS AGsa, BAYP(20E AL AAAZ4C210), a2 ad atbst

(220), 2YQ30)S BH = Veo. BA(Q)F EAS HE EA Was Bae

 Qhth.

 <131> AAH(200) 44d 719tC100) 2] Ue] wale pe. aAoe, ao

(200/52 Abed 7]HEC1OO) 2} UFAso MAA Te eh, CY Tayo, At

A 7B10O)e WA SS Be = UD, J] Ma Sols B71 BIR(200)74

 Hale och. B7] Ae Se B7] ara7 Baste EA Wa EEE

ASAl Bas SAYHS AA F wet,

«132s AYE (200)°] Abo 4d 7) 8kC100)9] Pale} ce] Aa, BAH (200) 94

8 Sk ad 7151100) 9] SB hea p gr}.

<133> ALAA 7IFECLOO) ol st WAP-(200) A AARCO0) 7 MAIO] PAA Als

A\(1000) 7} AZ E SVS E17 YA ES 2A Sear,
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44 (230) 94
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_—_
LL

1B BA

#9(230)9] Tee] a2 AadA(220) 

Al2 AAAAC220)= AAA(300) 2] AGS Fay 4

Ww
LL

uw)aS

All A4AA(210)

All @ 4tz+(210)

<134>

<135>

eoa4

<136>

olfbl

<137>

(300) ofabRwBsottmeoe

£(330)4b(310), a4 GAt7}(320), Vas e7]¥= 73 Aad-(300) =a>RwtH<138>

A AEC210) +
}

ztoeABIDE AL-TezloeAl3
<139>

AAs e7)A3He Wass<140>

on{FjeuTonEHolfjo

-eh. 4
o}a

| EWEN) Ae
3

stQ32(900) abo] &

oO&

3] S(T] &A]) of]Awu-
Pm

ABS MISES
~

LL
T

WeCc 
  

a A+ (300)

(00 EEE A

<l41>

wEdalad 4%a87SEC EA) AOe %= Wz4noe<A
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<142>

<143>

<144-

<145>

<146>

<147>

<148>

MB A > 2012-07-19

WA BS Bits aso ste] Ades BSF eUEANS LSS | sry.

 Bib ye & 162 BAH (200)2+ SAH(300)7+ AAs Arefel ap,

ego] a5 AA) ol HE FAAS AFAI(1000)9] FHA TAS AB) A

Sloe BSP(20M GES300)7t A ATHY We SHS Moyer.' AA L

AY (200) 2} S44(300) wy Yj Ase Srl Fal o)Foa - ary.

E62 2238, 2A4(200)2)] al Sads(210)s BA2 30079] as

SAACAIO= all SEASa Ale +- Var, azay(200)2| a2 Aa

At (220) 2 @B#(300) 9] a4 AAAAB20)= a2 Br](2d0)o] Sa aA

t. PARLE, Wl ASA4QIN=S Al S410] YooSs Sa as CAAA

(310)9} AAD + VD, M2 AAAA(22)e AM2 Hr](20)2] No}Ssa Ba ald

2t44(320)% Bad <p art.

2 a4) WA 37) Hose AMES closet] SQA P ary. o] WH,

Aol zJ= UV gol], co2 wolz] So] co) RS | girth, 

= ibs HASH, 44 713100) 2 24-(200) 74+ 4 40300) 8+ BAS

| Qe FAAS 74142](1000) 9) BME 7 EAlsjo} gery.

S&S, A 7)%4(100)2] WA S140oS HSH(200) 9] FARA) All
L

ri ZI

HAh(210), M2 AAAs (220), 3A(230)°] HAH] gar, zal 7)eC100) 2 =

24(200)7} BAA3000 2} BAO] Qhie ARF} EHA)SO] Qlry.
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<149> 723 (230)9] SONS} PACT), Abd 718100) 2} PATHS 228°] RS 3

ES 842 7 ath. A AA goBA(230)2] Fale 0.1mm, AY 7] 2C100)

9 AS 0.438mm fF V2, YG All Bzpetce,. A AA) FA) 2230)

2] SAT) Aba 7) 94(100)9] FATT AS = Qep.

«150» Bo owuyo) a5 AA) ojo] Ge Aas} -4ltts|( 1000)48 7] 34(100) 2]

rk@ S(140)] 2Y2(200)7} SFA we]S}o] ol, 2e4e(200)2) Fase Fa

Ae pales|(1000)7F shel A2b7) 719] aa) Pay gee VM. f BY Ae,

qs 24) IS HS Pip Qe AAA FAsaOs Ba Ve ra

47) 7J] AEA, SHS7) Qa Vo Fas E79 Aa Fale Ar

<151> re, 2 Bagel a5 AA) go Ge FAAS -4ls4|(1000)= 4} 7)

(100)2} HA &140)o] BAA 200) 7+ WS) S]°] Qo], 7]:2] FPCB Ato] 2a

As Be ges Sel, PARE Alga|(1000)7+ Bape Az] 7/2] Aa Ab

 

<152> m1l7 W4 = 21 & Bee] as 84) fo] GS FAaAae 4-41 4-4)(100

<153s ojapo A= ke 14 4) & 169] Yes APAA, B Bye) a5 AA] aol

He BAe -4lza](1000) 2] AZ BHs Avec,

1s ala), E17 BRAbA, AQ 7S(L00)e] MACH, 1 AA) oysyay apes
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ARMOR Seedy wp Ae] AAE(sendusl) BRAMALL, Fe, $102) F

ede EX, EH] +3 FAIS B4q4 Ae F Bert.

<155> eee, Eis HASH, AY 700)SAQ)S Set + wh

= Aa BS B8s7] WH TIVS lel, AH BIS Sto ad. F

BD 2Y9(200)9] 8s GES asta - ary. S BAl aelAl Fads

 

<156> Sa(D4e YAce A ae pale7] Hae 2A(200)7) HA]e AA)

  
ast FADS Vso, AS ABA, 44 AW00)9] FARA AAE

G24 Fs BS] Sys aes] Ya Eee Se aS Pe. @ AA aol

AY Abd 7)9C100) 9] Ab7] Sel aal ws sol Aes(sendust) HaAl F$

Hoe Exo] A2a 4%, FAVS 1Sso SI eS Se A), 100H 9}

A 180% oso] 2A, Doe FAS Fe &, 100E feo] SEL YAAl

Qos. 48 FHSSPEY SBS BeAr. FSS Fs, 248

FROGAS He Se, FAVS YH esta FA. Wa SCO)Yet

Qe AE cle, Wss4 se WH B40)°] AVS4 SS F W7) Bel,

10m st zt Al F, ahd 7M)BPeE] GA)S ee4]7 BA}

 
<158> rok hal 7/10EB AGAR HSa) Sepe

iL
ud, fljo SS= oto

3
a
c

om do
TL

Zo ae, Ge sol Fe} Ase SEs Gee) gta sy ate. 4, EW] Hy
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<159>

<160>

<161>

<162>

<163>
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Bo] Flys] LA BPS F BL LE PBS rook spo], Peo} wpao|

FUM Boole BAY wjeo] TUs}q] RA Afol ual Gwe fege

 
& 7m Arp. Het, Ree] BEARS Atle ee Spal Aa cr] we =

22 VS AIS dy. FG, BI YB S, Bae yyos Beal op}

ole} Zo], BoSa, Ae, Yeo wee yay zye SEE 5H YZ) 100

QiAol ae FU.i ©

a Al ae] ol aDes Yes, S34 TS Aes Hal, Ad 7)

(100)o] 2YFQONE Heemle 4y xo rr a al ie tuo oft! oF, ot +o. ot & 2 a
(u

EN SSad
eu

+ ath, ae Se aap ae 42, el, oa! ttle om rir ayy So, ay at ttlo ni~an ofOlt ri
1,

~ + a Ss,

Al(excimer laser)S Ab-83b4 QV + gleh. Az] AAA ae] ae KrF AAA

WMAaAge BA, SATs 248mm) HE Al AAG Deo]4qoveHZ Be, SA

a} 193nm) oe] ARES TP BLTp.

eek, E19E S254, S19 SYVDS AX 7BON)CEPE FE

Al a EC140)°] BVA Ad 7/3100) 2] Aas Bo} ec},

oO
Urls, © 0s HAI, | 199] Feat 4g 7] Aol Sade sf

a SC40HA(200) Ach, AA C200) 7b SAS, Abd 7719100) 2]

Ha S04) At LA Wao] yar.

a aa) a4) 4a 7730009 Wa C0)SY22007} Ue
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 B49 EF ES 2dP(Q00)7 Qype Ed ae RES ogspag qa s

SS Bs WH] AGM 4 eh.

<164> Face, EES HE S408 4 AS Ste C8S Fa 2A
   

(200) 7} #38 — te. ol], 47) eH Bae Cu, Ag, Sn, Au, Ni 2 Pd

 Aas ob shy] Baa -4} xo, |oa ok ah ol hy ric A oft rp le un ea oe br ql rat

aq fe, 428 lA(Screen Printing), AEA (Sputtering), 22H

(Ecaporation), J2Ag 8 G24 S yk sl} EL oO] So) HR Was 9]

<165> Uele, BG 21G F248, BAF(200)4 SAH(300)74 FSHESH SH

<166> S, #U(200) 2] al 1 A7}(210) 9+ A AW(300)2] a3 Bb}(310)S

2410) Ma ASA Fa, BYP CQOOS| ae SAWAA(200)9} SA#(300) 2

a4 AAAA3AO)S SAY(20)4 Yay BeAalzey,

«167» |} Zo], B Be] a5 AA) oe] FS PAAs -alga|(1000)9 az

Wee 48 VAC) Ma SS BRsu, 44a Me So AIFQO)S 4

 
AANDLEA, FAAS 41 44](1000) 9) Aa] False garld + gat, Wa =

& IAG=S HS 2 WAP SUE He GS Sa YAAB HA Bs](1000)

S428 7 4, JA SQ] BeEIAS RF} Br}

<168> 225 2 se] all BA) poy wep zpy 7) Ao] BWPS B| a
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a9, A Papo] MB aA(200)9] dada, Ae, Qu] Wee Agsp7]

Had Eo, E232 BH Bye) a5 2A] ool] oe} zed 7]kt Ute] Wa =

 | AOE MAS AP, AHR aH] MHS ately 20002) ele A, *1a, Oz

<li> BQ H-(200)9] 2 4a 29 29 BATS BS9 [F4) 11e F

<170> [734 1]

<171> Q=weL/R

<172> IPH LA we AB AS A ASHE Paola, LA aa(200)2|

JGGA, RE 2AR(20099] VHS vpEpart

<173> [Fey Loy Fae + Mo], 2AR(00)9 MARAE a Ho] Sr}

Bes Qae] Holset. Oke] S7lsa, Aa AS Boe] SoA + arp. BA

(200) 9) APL aVH(Q00) AAA BAe Ay Sass Paya Ao]el

A the] FRFH Q tol S7heeh.

<td E22 2 E BS Bese, A PoP 150k, AGS alas, ww

 
Jo] AML AA) ooh he} AR FIA(100) elo] BIR(LOVS MI AHO

Sy tl baws clo re Ege} as AA) eel) ep ag 77RCL00) Ure] Hel C140)

AYRE Wale Ae, BW] UHASE oF 9986.92ume]4] oF

10339 .34uma. 352.42umub S7bspBal, at44(200)2] 2ye2 SF 0.91004] oF
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0.83822 0.057253 Gad as Feld — Vr. ay, Maas] Sy BW
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FrealkHz] SennSweep BeuetSweep Setup! : Sweep
130.000000
131 000000
132,000000|ic019.849417|0.819320
133. 000000 17 764376 0.824199 10.057691
134000000 15 888496 0.829101 10.07 1784
135 .00G000 14021426 0.834027 10085405

136.000000|16012. 163025 0.838976
137.000000|10010.312867 0.843048 10. 111262
138.000000|1G008.470902 0.848042
139.000000|10008 .636764 0.853960 10. 135333
140.000000|1¢004.810399 0.859000
141.000000|10002.991358 0.864062 10. 157687
142000000|16001. 179585 0.889147
143.000000|9999. 374809 0.874254 10. 178391
144 000000
145 .000000
148.000000|9994. o00e44 0.889706
147 .000000|9992. 222542 0.894900 10.215067
148 000000

149 .090000

151 000000
152.000000|9983, 419964 0.921189
153.000000|9981.676290 0.926509 10,259313
154.000000|9979. 987950 0.931850
155.000000|9978.204783 0.937212 10.27 1388
156 .000000
157 .000000
158 000000

159 000000
160 .000000
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125 ,.000000|10366. 247102 0, (828/72 11. 141320 

186 .000000|10364.421100 0.787415 11. 157989
137000000|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. 16975? 0, 80580 11,.217153
141.000000|10355.369156 0.810452 11,.230713

142.000000|10853.572957 11,243901
143.000000|10351.780802|0.819816 11, 256422
144000000}|10349.993078 11. 268591

145 000000 11, 280309
148 .000000 11,29 1589
147 .000000 11, 302441
148.000000|10342.a78018|0.843587 17.312871

149..000000 11222886

|| 150.000000 1.332499||

154.000000|10332.309209|0.872774 1.367050
155.000000|10330.550019 0.877706 11.374754

 

  
 
 

157 .000000|10327.050748|_0.887629 11, 369091
158,000000|10325.804851|0.892618 11. 305741
159000000|10323.500143|0.897626 17402053

160.000000|10321.817935 0.902653 11.408035
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I hereby certify that this correspondence is being PRELIMINARY AMENDMENT
electronically transmitted via EFS to the United States Examining Group 2681
Patent and Trademark Office on April 29, 2014. Patent Application

Docket No. SUN.LGI.420

/f | Serial No. 13/663,012 
   Jeff Lloyd, P

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 2681

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

Serial No. : 13/663,012

Filed : October 29, 2012

Confirm. No. : 3575

For : 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 amendthe subject application as follows:

JASUN\LGI420\Amd-Resp\Responsel .doc/sma

Page 1070 of 1385



Page 1071 of 1385

2 Docket No. SUN.LGI.420

Serial No. 13/663,012

In the Claims

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

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

a magnetic-substrate_ havinga receivingspace of a predetermined shaped formed therein for a

connecting unit configured to connect to a wirelesspowerreceivingcircuit;-and

a coil unit includingafirst 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 on or within the magnetie-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 tothefirst

and second terminals.

2. (Canceled)

3. (Currently Amended) The wireless powerreceiver of claim 1, wherein the magnetic

substratehas-ashape of the receiving space ofa predetermined shape-formed therein

eorrespondingcorresponds to a shape of athe connecting unit-connected+te-awireless-powee

 

4-5. (Canceled)

6. (Currently Amended) The wireless powerreceiver of claim 1, further comprising a

short-range communication antenna formed on the magnetie-substrateto-surroundsubstrate and

surroundingthe coil.

J:\SUN\LGM20\Amd-Resp\Responsel.doc/sma
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7. (Currently Amended) The wireless powerreceiverof claim 6, wherein the short-range
 

communication antenna cemprises-e-near-field communication (NFGC)-antennahasa rectangular

configuration formed by winding one conductive line several times.

8. (Canceled)

9. (Currently Amended) The wireless powerreceiver ofelaim-8claim 6, farther

comprisingwherein the connecting unit disposed intherecebine-space-andis connected to the

eoitand-e-neatfieldthe short-range communication signal preeess-unitantenna.

10. (Canceled)

11. (Currently Amended) The wireless powerreceiver of elaim+@claim 1, wherein the

conductive eeHlpattern is feormed-as-a conductive layerpattern-atthe-magneticsubstrate.

12, (Currently Amended) The wireless power receiver of elezetOclaim 1, wherein the
 

magnetie-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 powerreceiver of-elatmtOclaim 12, wherein the

coil has a thickness smaller than a thickness of the magnetie-substrate and whercin an upper

portion of the coil is exposed out of the magnetie-substrate.

14-18. (Canceled)

19. (Currently Amended) A wireless portable terminal, equippedtherein-with

acomprising the wireless powerreceiver of claim 1.

20. (Canceled)

JASUN\LGI420\Amd-Resp\Response1.doc/sma
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21. (New) The wireless power receiver of claim 1, wherein the substrate comprises

magnetic material.

22. (New) The wircless power receiver of claim 1, further comprising a wireless power

receiving circuit connected to the connecting unit.

23. (New) The wireless powerreceiverofclaim 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 portionofthe substrate, and wherein the short-range communication antennais 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 powerreceiverofclaim 6, wherein the short-range communication

antenna is arranged at an outer peripheral portion ofthe coil.

27, (New) A wireless portable terminal, comprising the wireless powerreceiverofclaim 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.
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Remarks

Claims 1-20 are pending in the subject application and currently before the Examiner. By

this Preliminary Amendment, Claims1, 3, 6, 7, 9, 11-13, and 19 are amended;claims2, 4-5, 8, 10,

14-18, and 20 are canceled; claims 21-29 are added. No new matter is introduced by these

amendments. Uponentry 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 hereinis respectfully

requested.

The Commissioner is hereby authorized to charge any fees which may be required to Deposit

Account No. 19-0065.

Respectfully submitted,

 
Patent Attorn

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

Fax No.: 352-372-5800

Address: P.O. Box 142950

Gainesville, FL 32614-2950

JL/sma/lef
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(54) LAMINATED COIL UNIT AND ELECTRONIC APPARATUS HAVING THE SAME, AND
CHARGER

(57)Abstract:

PROBLEM TO BE SOLVED: Toprovide a laminated coil
unit capable of improving transmission efficiency by
devising the extraction of an electrode for connecting
both ends of a multilayer-connected coil to the outside
to flatten the transmission surface of contactless power
transmission, to provide an electronic apparatus using
the laminated coil unit, and to provide a charger.
SOLUTION:The laminated coil unit is used for at least

one of primary and secondary-side coils for
contactless power transmission. The unit has a plurality
of plane air cores, and respective coils are composed of
a spiral conductive pattern formed on an insulating board
and are laminated in the thickness direction of the

insulating board. The plurality of plane air coils have both
coil edges formed by connecting respective two coils.
First and second electrode patterns to which both coil

ends are connected are formed on the exposure surface
of the insulating board positioned in an outermost end
layer at the side of a non~transmission surface that is
opposite to a transmission surface side opposite to one of the primary~ and secondary~—side
coils.
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lL KU Gps.
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<FERCRSREMORRMHS. Efe. MRL OUGUM, BRRb 7 4 EB OCURREOP he EG
(UBIIL TERS. RIL. BSOKSIESRIS 2 OSORTRALMBIAT ARAM bhSOSRBT SoS.
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W4OA, 408837) CURRIER UMAO-—ACHS 1 OMB) MRL is 1 HOI LeMay
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REC TSOCENRHTHS.
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AILBET SLE CC, REAR BARROMBSMLEGSCLMCHS,

BWMBORMLOMOMBELTUT, 47TORMBKERATNV4OA~4 ODDSRBRMITIT, BIOAI
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. BRM L ESA, KOC, RRR, SRTGET ORAAS— VBRESD. BSSRRMIE S
(LRPAROSim& BLEC HY. Base —- LDOREICK GRABORES ERIMRIIT A EMSIEM
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COB2ORMRBTL. MGMTASIC. SEER] CORRILGEYS SIRE 1 2 OA DRA IS
~ (N~2) =2MONA NEGAoy 150, 1S ZONAMAREN1, HR2OBae—L
THEGA. TETAMBRMARTIS,

ELT, 2MOINST ARBIoy b150, TS2ZeEMeOk SILRSL. OO, TOUTAS
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C. 1S SO SSL URRSA, HMAN—K-II1 BSA. 15 3SBILFE—-OAN—R—ILCHS,
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ATH TL OARUEAICMAIRES NAWFRRRIT 11 OCRMGMTSE MIL, 4KOER
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MS. HEL. B2ORMMRRTIC, AT NOME ERMRTSRMOORIGRIL—R—N (1B 2A. 182
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BMO~HM 1 tik, BSORMBPRERLUUS, COBSORMEBIMRARBIT NaAmYy 200M. N=
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5A, 2553, 255C, 2550) MRVONTISS.

LOG, MSILRT KGL, BBot arty h}2OOCM. FPMRERATIL2Z1OA, 210 COsS
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(57) Abstract!

 PURPOSE: An apparatus for charging a battery of a
mobile communication terminal using a wireless
frequency of an RFID(Radio FrequencyIdentifier)
reader is provided to charge a battery without an
additional charging device by having a hybrid type
antenna which produces an induced power and
performs an RFID communication.

CONSTITUTION: An apparatus for charging a battery
of a mobile communication terminal using a
wireless frequency of an RFID reader includes a
battery cell{21C), a charging circuit rmodule, a ferrite
sheet(230), and an FPCBfFlexible Printec Circuit
Board)(240). The battery cell has a positive terminal
and a neaative terminal. The battery cell charges
and discharges a power induced through an
antenna of the FPCB. The charging circuit module is
coupled to a side of the battery cell, separates an
RFID communication signal and a battery charging
signal, and generates an induced current. The
charging circuit rnodule generates and charges a
voltage and a current proper for the battery. The
ferrite sheet is arranged on an upper part of the
battery cell, and removes a noise and a wave of
several dozens MHz to several GHz frequencies. The
ferdte sheet is formed to increase an efficiency of
the induced current which flows on the battery cell
through the charging circuit module. An RFID
antenna(241} and an RF power receiving antenna
(242) are installed on an upper part of the ferrite
sheet, and transmits and receives the information
with an external RFID reader. The RFID antenna and
the RF power receiving antenna are formed on the
same line along an edge circumference of the
FPCB.
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