UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/367,945 12/02/2016 Yu Ri PARK 6655-0513PUS1
CONFIRMATION NO. 4984
2292 POWER OF ATTORNEY NOTICE
BIRCH STEWART KOLASCH & BIRCH, LLP

8110 Gatehouse Road ORI RO A R
Suite 100 East

200
Falls Church, VA 22042-1248

Date Mailed: 05/05/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/30/2021.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/367,945 12/02/2016 Yu Ri PARK 0106.001POA1
CONFIRMATION NO. 4984
151145 POA ACCEPTANCE LETTER
Shami Messinger PLLC
1000 Wisconsin Ave. NW IO RO
Suite 200 000000125356232

Washington, DC 20007
Date Mailed: 05/05/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/30/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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Doc Code: PA.
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number 15/367,945

Filing Date 12-02-2016

First Named Inventor Yu Ri PARK

Title

WIRELESS POWER TRANSMITTER

Art Unit 2842

Examiner Name CHANG, JOSEPH

Attorney Docket Number |(0106.001PQOA1

SIGNATURE of Applicant or Patent Practitioner

Signature /Khaled Sham|/

Date (Optional)

Name Khaled Shami

Registration
Number

38,745

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

more than one applicant, use multiple forms.

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

*Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/123 (08-12)
Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

w&”&w cquired 1o respond 10 a colleiio 0
CHANGE OF Patent Number 10’243’400wwwmm

Issue Date

CORRESPONDENCE ADDRESS 03-26-2019
Patent Application Number 15/367,945
Address to: Filing Date 12-02-2016

Mail Stop Post Issue First Named Inventor

Commissioner for Patents Yu Ri PARK
P.O. Box 1450
KAIexandria, VA 22313-1450 Attorney Docket 0106.001 POA1 /
Number

Please change the Correspondence Address for the above-identified patent to:

The address associated with Customer Number: 151145
OR

Firm or

Individual Name
Address
City State ZIP
Country
Telephone Email

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee
Address Indication Form" (PTO/SB/47).

| am the:

Patentee.

If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c)
(Form PTO/AIA/96 or equivalent) is enclosed or was filed on . See 37 CFR 3.71.

v Attorney or agent of record. Registration Number 38.745

Patent practitioner acting in a representative capacity whose correspondence address is the correspondence
address of record. Notice has been given to the patentee or owner. Registration Number 38,745

/Khaled Shami/

Signature
Typed or
Printed Name

KHALED SHAMI

Date April 30, 2021 Telephone 202-516-6901

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below*.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 5§52) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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.

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

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).

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.

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)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
ApplicantPatent Owner: SCRAMOGE TECHNOLOGY LIMITED

Application No./Patent No.: 10,243,400 Filed/Issue Date: 03-26-2019
Titeg: WIRELESS POWER TRANSMITTER

SCRAMOGE TECHNOLOGY LIMITED 5 Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1 From: PARK, YURI To: LG INNOTEK CO., LTD.
The document was recorded in the United States Patent and Trademark Office at
Reel 040817 , Frame 0093 , or for which a copy thereof is attached.

5 From: LG INNOTEK CO., LTD. To: SCRAMOGE TECHNOLOGY LIMITED

The document was recorded in the United States Patent and Trademark Office at
Reel 055335 , Frame 0652 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
Page 7 of 260



PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Khaled Shami/ April 30, 2021
Signature Date

Khaled Shami 38,745

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

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.

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

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).
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.

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)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

Page 9 of 260



Electronic Acknowledgement Receipt

EFS ID: 42604277
Application Number: 15367945
International Application Number:
Confirmation Number: 4984

Title of Invention:

WIRELESS POWER TRANSMITTER

First Named Inventor/Applicant Name:

Yu Ri PARK

Customer Number:

2292

Filer:

Khaled Shami/Susanh Perez

Filer Authorized By:

Khaled Shami

Attorney Docket Number:

6655-0513PUS1

Receipt Date: 30-APR-2021
Filing Date: 02-DEC-2016
Time Stamp: 13:58:57

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1055768
1 Power of Attorney 01060000000_POASigned.pdf no 1
al163dale2fda2ffb59b2385b929b44750ed
33a63
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Information:

293549
3 Transmittal Letter Pat_15367945_POA_Transmitt no 1
al.pdf
7f53e9f007 caf36bef458de51a5683d885¢3
d49c
Warnings:
Information:
313175
3 Change of Address Pat_15367945_aia0123.pdf no 2
89cd01a8dcf054a3c63ba527c0eed5fcb2a0)
20da
Warnings:
Information:
235268
Assignee showing of ownership per 37 Pat_15367945_373_aia0096.
4 no 3
CFR3.73 pdf
eada3e6316ec0d36d9e032c¢98e5317b1c73)
7d3e2
Warnings:
Information:
Total Files Size (in bytes): 1897760

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Page 11 of 260




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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/367,945 03/26/2019 10243400 6655-0513PUS1 4984
2292 7590 03/06/2019
BIRCH STEWART KOLASCH & BIRCH, LLP
8110 Gatehouse Road

Suite 100 East
FALLS CHURCH, VA 22042-1248

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 224 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

LG INNOTEK CO., LTD., Seoul, KOREA, REPUBLIC OF;
Yu Ri PARK, Seoul, KOREA, REPUBLIC OF;

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

IR103 (Rei) 10/09)
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FART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via BF3-Web,

By mail, send to:  Mail Stop ISSUE FEE By fax, send to:  (§71)-273-2885
Commisstoner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence addrsss as indicated unless cotrested
below or directed otherwise in Block 1. by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS” for maintenance fee notifications.
Note: A certiticate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This cevtificate cannot be used for any other accompanying
papers. Bach additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Mote: Lze Blogk 1 for any change of address)

2262 7590 01/10/2015 Certificate of Mailing or Transmission
BIRCHSTEWART KOLASCE & BIRCH, LLP I hereby centify that this Fee(s) Transmittal is being deposited with the United
. ) ) ? Slates Postal Service with sufficient postage {or first-class mail in an envelope
§110 Gatehouse Road addressed to the Mail Stop ISSUE FEE address above, or biing transmitted to
Syite 100 East the USPTO via EFS-Web or by facsimile to (371) 273-2883, on the dale below.
FALLS CHURCH. VA 22042-1248 (Moo o prined e
{Signaturs)
{Daic)
E AFPPLICATION NG, E FILING DATE i FIRST NAMED INVENTOR g ATTORNEY DOCKET NO. ; CONFIRMATION NQ), !
1573675843 12/02/2016 Yu Ri PARK 6655-0513PUS 1 4984
TITLE OF INVENTION: WIRELESS POWER TRANSMITTER
g APPLN. TYPE ‘ ENTITY STATUS ! ISSUE FEE DUE E PUBLICATION FEE DUE E PREV. PAID ISSUE FEE i TOTAL FEE(S) DUE E DATE DUE I
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/10/2019
E EXAMINER | ART UNIT I cLass-suscLass |
CHANG, JOSEPH 2842 307-104000
1, Change of vorrespondence address or indication of “Fee Address” (37 2. Vaor printing on the patent front page, list
CFR 1.363). {1} The names of up to 3 registered patent allorneys : ;
or-ageats OR, allernatively, 1"‘:3 erh-'* Stewar t, ‘KOIasch“%

L3 Change of correspondence address (of Change of Correspondence

2y fi avi i ; »
Address form PTO/SB/122) attached. (2} The name of a single firm (having as a member a 2‘BH‘Ch, LLE

registered attorney or agent) and the names of up to

ey e N 7 registered patent attorneys or agents. If no name is

twd "Pee Address" indication (or “Fee Address" Indication form PTO/ Iistc%i. no naf;e will be pﬁteﬂ. &

53B/47; Rev 63-09 or more recent) attached. Use of a Customer B e
Number is vequired,

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

FLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. 1f an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (Bj RESIDENCE: (CITY and STATE OR COUNTRY)
LG INNOTEK. CO., LTD. SEOUL, REPUBLIC OF KOREA

Please check the appropriate assignee category or categories (will ot be printed on the patent} © L4 Individual 'R Corporation or other private group entity id Government

4a. I-‘eéﬁ submitted: EIssue Fee [EPublication Fee (if required) LY Advance Order - # of Coples
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

%} Blectronic Paymeni via EFS-Web L.} Enclosed sheck ¥ Non-electronic payment by ¢redit card (Attach formy PTO-2038)

02-2448

{3} The Director is fiereby authorized to charge the required fee(s), any deficiency, or credit any everpayment to Deposit Account No, ¥« 1

5. Change in Entity Status (from status indicated above) g ; - 415B)
, I . f e o NOTE; Absent a valid certification of Micro Entity Status (se¢ forms PTO/SB/15A and 15B), issue
W Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micre-entity amount will not be accepted at the risk of application abandondnix(ent.
i . . . G ; NOTE: If the applicaiion was previously under micro entity status, checking this box will be taken
ot Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taker to be & notification of loss of entitlement to small or miicro

L3 Applicant ehanging to regidlar undiscounted fee statiw § entity status, as applicable

¥

1831.31 and 1.33. See 37 CER 1.4 for signature requirements and certifications.

39,538

g o
e

NOTE: This form must be sigseQ in accord:

B3

Authorized Signature Date

H
§
3

2

i

; Registration No.

Typed or printed name

James T, Eii@p Jr
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Electronic Patent Application Fee Transmittal

Application Number: 15367945

Filing Date: 02-Dec-2016

Title of Invention: WIRELESS POWER TRANSMITTER

First Named Inventor/Applicant Name: Yu Ri PARK

Filer: James Talmadge Eller Jr./Olga Ivashina
Attorney Docket Number: 6655-0513PUS1

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 35052791
Application Number: 15367945
International Application Number:
Confirmation Number: 4984

Title of Invention:

WIRELESS POWER TRANSMITTER

First Named Inventor/Applicant Name:

Yu Ri PARK

Customer Number:

2292

Filer:

James Talmadge Eller Jr./Olga Ivashina

Filer Authorized By:

James Talmadge Eller Jr.

Attorney Docket Number:

6655-0513PUS1

Receipt Date: 04-FEB-2019
Filing Date: 02-DEC-2016
Time Stamp: 16:48:16

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000

RAM confirmation Number

020519INTEFSW 16484200

Deposit Account

022448

Authorized User

Olga Ivashina

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

37 CFR 1.16 {National application filing, search, and examination fees)

ij&&l@ .i‘(lﬁiezewlication and reexamination processing fees)




37 CFR 1.19 (Document supply fees)
37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

154568

1 Issue Fee Payment (PTO-85B) 201 9ozoggl1F§F)T[Equmd'?a|—6655 no 1

69f55d0f69f97e1aefec3fb8f95ea887c7259
7c2

Warnings:

Information:

30114
2 Fee Worksheet (SB06) fee-info.pdf no 2
cc9e86d59499c387c865f37f545198e3dc83)
Warnings:
Information:
Total Files Size (in bytes): 184682

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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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.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
2002 7590 01/10/2019
BIRCH STEWART KOLASCH & BIRCH, LLP CHANG, JOSEPH
8110 Gatehouse Road
Suite 100 East | ART UNIT PAPER NUMBER |
FALLS CHURCH, VA 22042-1248 2842
DATE MAILED: 01/10/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/367,945 12/02/2016 Yu Ri PARK 6655-0513PUS1 4984

TITLE OF INVENTION: WIRELESS POWER TRANSMITTER

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/10/2019

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

2292 7590 01/10/2019 Certificate of Mailing or Transmission
BIRCH STEWART KOLASCH & BIRCH. LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
8110 Gatehouse Road addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 100 East the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
FALLS CHURCH, VA 22042-1248 (Typed or primed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/367,945 12/02/2016 YuRi PARK 6655-0513PUS1 4984
TITLE OF INVENTION: WIRELESS POWER TRANSMITTER
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/10/2019
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHANG, JOSEPH 2842 307-104000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date

Typed or printed name Registration No.

BP }9 0% 260 Page 2 of 3
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/367,945 12/02/2016 Yu Ri PARK 6655-0513PUS1 4984
2202 7590 01/10/2019 | EXAMINER |
BIRCH STEWART KOLASCH & BIRCH, LLP CHANG, JOSEPH
8110 Gatehouse Road
Suite 100 East | ART UNIT PAPER NUMBER |
FALLS CHURCH, VA 22042-1248 2842

DATE MAILED: 01/10/2019

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

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

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

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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

P?gﬁ Z:io?&pm this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Application No. Applicant(s)
; . 15/367,945 PARK, Yu Ri
Notice of Allowability Examiner Art Unit AIA Status
Joseph Chang 2842 Yes

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

1.4} This communication is responsive to the amendment of 12/14/18.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-13 and 15-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[J Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

{JOSEPH CHANG/
Primary Examiner, Art Unit 2842

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190103
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 15/367 945 PARK. Yu Ri
H““H““ HH“H H HH“‘ . .
Joseph Chang 2842
CPC - Searched*
Symbol Date Examiner
H02J/50/10 09/11/2018 JC
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
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Docket No.: 6655-0513PUS1

(Patent)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Patent Application of:
Yu Ri PARK
Application No.: 15/367,945 Confirmation No.: 4984
Filed: December 02, 2016 ‘ Art Unit: 2842
For:  WIRELESS POWER TRANSMITTER Examiner: CHANG, JOSEPH
AMENDMENT UNDER 37 C.F.R. § 1.111
MS AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

INTRODUCTORY COMMENTS
In reply to the Office Action dated September 14, 2018, the following amendments and
remarks are respectfully submitted in connection with the above-identified application.
Amendments to the Claims; and

Remarks.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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Application No.: 15/367,945 Docket No.: 6655-0513PUS1
Reply to Office Action of September 14, 2018 Page 7 of 14

REMARKS
Applicant thanks the Examiner for the thorough examination of the present application.

Reconsideration of this application, as amended, is respectfully requested.

Status of the Claims

Claims 1-13 and 15-20 are now present in this application. Claims 1, 9 and 19 are
independent.
By this Amendment, claims 1, 4, 9-11, 15 and 17 have been amended, claim 14 has been

canceled, and claims 18-20 have been added. No new matter has been added.

Priority under 35 U.S.C. § 119

Applicant thanks the Examiner for acknowledging Applicant’s claim for foreign priority

under 35 U.S.C. § 119, and receipt of the certified priority document.

Information Disclosure Citation

Applicant thanks the Examiner for considering the references supplied with the
Information Disclosure Statement filed March 9, 2017, and for providing Applicant with an

initialed copy of the PTO-SB08 form filed therewith.

Drawings
Applicant thanks the Examiner for indicating that the drawings are accepted.

Rejections under 35 U.S.C. § 102 and § 103
Claims 1-3, 6, 7, 9, 10, 12, 13, 15 and 16 stand rejected under 35 U.S.C. § 102(a)(1) as

being anticipated by Asanuma. Claims 4, 5, 8, 11, 14 and 17 stand rejected under 35 U.S.C.
§ 103 as being unpatentable over Asanuma. These rejections are respectfully traversed.

In an effort to expedite prosecution, Applicant has amended the independent claims to
include many additional distinguishing features that are not found in Asanuma.

Amended claim 1 recites:

“la] wireless power transmitter comprising:

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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Application No.: 15/367,945 Docket No.: 6655-0513PUSI
Reply to Office Action of September 14, 2018 Page 8 of 14

a Printed Circuit Board (PCB);

a first transmission coil attached to a first surface of the PCB;

a second transmission coil and a third transmission coil, each attached to a second surface
of the PCB opposite to the first surface, both of the second and third transmission coils
overlapping with the first transmission coil; and

a control circuit board for controlling wireless power transfer through the first to third
transmission coils,

wherein the second transmission coil is spaced apart from the third transmission coil by a
middle area without overlapping with the third transmission coil,

wherein the first transmission coil overlaps with the middle area and portions of the
second and third transmission coils, and

wherein the control circuit board is configured to:

individually select an aligned coil among the first, second and third transmission
coils for transmitting wireless power, and

control the aligned coil to transmit the wireless power without transmitting the
wireless power via two unselected coils among the first, second and third transmission
coils.”

For example, with reference to Applicant’s Figs. 7 and 8 (reproduced below), a wireless
power transmitter can include a Printed Circuit Board (PCB) (e.g., 710); a first transmission coil
(e.g., 700-1) attached to a first surface (e.g., top of 710) of the PCB; a second transmission coil
(e.g., 700-2) and a third transmission coil (e.g., 700-3), each attached to a second surface (e.g.,
bottom of 710) of the PCB opposite to the first surface, both of the second and third transmission
coils overlapping with the first transmission coil (e.g., 700-2 and 700-3 both overlap with 700-1).

Further in this example, the second transmission coil is spaced apart from the third
transmission coil by a middle area without overlapping with the third transmission coil (e.g.,
700-2 and 700-3 are spaced apart from each other, and do not overlap each other), and the first
transmission coil overlaps with the middle area and portions of the second and third transmission
coils (e.g., 700-1 overlaps with the area between 700-2 and 700-3 and portions of 700-2 and 700-
3).

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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Application No.: 15/367,945 Docket No.: 6655-0513PUSI1
Reply to Office Action of September 14, 2018 Page 9 of 14
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[Applicant’s Figs. 7 and 8]

Further still in this example, the wireless power transmitter can further include a control
circuit board for controlling wireless power transfer through the first to third transmission coils,
which is configured to individually select an aligned coil among the first, second and third
transmission coils for transmitting wireless power, and control the aligned coil to transmit the
wireless power without transmitting the wireless power via two unselected coils among the first,
second and third transmission coils (see Applicant’s Fig. 4, and pages 12 and 13 of the
specification).

In contrast to amended claim 1, Asanuma does not anticipate or suggest the specific
spatial relationships of 1) a first transmission coil and second and third transmission coils
attached to opposite surfaces of Printed Circuit Board (PCB), in which 2) both of the second and
third transmission coils overlap with the first transmission coil; 3) the second transmission coil is
spaced apart from the third transmission coil by a middle area without overlapping with the third

transmission coil, and 4) the first transmission coil overlaps with the middle area and portions of

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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Application No.: 15/367,945 " Docket No.: 6655-0513PUS1
Reply to Office Action of September 14, 2018 Page 10 of 14

the second and third transmission coils.
Rather, Asanuma is merely directed to disposing different coil turns of the same

transmission coil on different sides of a dielectric substrate 14. See Figs. 25 and 29 of Asanuma,

which are reproduced below with annotations for the Examiner’s convenience. Asanuma
discloses that Fig. 29 is merely a modified version of the transmission coil in Fig. 25,
specifically, Fig. 29 is a double layered transmission coil, so that the individual coil tracks can be

made thinner.

Fig.25

b 1 1a

S NU G -
BA_B B_B_& ] £.8 R
14 N \\ SO0 \\\%
ey v e )
| SR G- (SR N —
1aa 1ba 1ba EL

L.

[Figs. 25 and 29 of Asanuma, with annotations]

As shown above, the different coil turn sections la, laa and 1ba of Asanuma’s double
layered transmission coil do not respectively correspond to the first transmission coil, the second
transmission coil and the third transmission coil, as recited in amended claim 1.

In further contrast to amended claim 1, in addition to not teaching all of the specific

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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Application No.: 15/367,945 Docket No.: 6655-0513PUS1
Reply to Office Action of September 14, 2018 Page 11 of 14

spatial relationships recited in the claim, Asanuma also does not anticipate or suggest the
specifics of a control circuit board for controlling wireless power transfer through the first to
third transmission coils, wherein the control circuit board is configured to: individually select an
aligned coil among the first, second and third transmission coils for transmitting wireless power,
and control the aligned coil to transmit the wireless power without transmitting the wireless
power via two unselected coils among the first, second and third transmission coils. Rather,
Asanuma remains silent with regard to such specific features.

Accordingly, Asanuma does not anticipate or suggest each and every feature recited in
amended claim 1.

Regarding claims 4 and 11, Asanuma does not teach or suggest the specifics of wherein
each of the first to third transmission coils is formed by symmetrically etching opposite surfaces
of a copper plate. On page 4, the Office Action acknowledges that these specific features are not
disclosed by Asanuma. To this end, the Office Action presents a conclusory allegation that such
features “would have been obvious” because they are “well-known in the art” and that “such a
making is a mere or routine skill in the art.” The Office Action appears to be taking some form
of Official Notice with respect to the subject matter recited in claims 4 and 11, as it does not
provide any evidence to support the allegation that such features would have been obvious to one
having ordinary skill in the art at the time of the invention.

Applicant respectfully points out that pursuant to M.P.E.P. § 2143.01(A), the Examiner
cannot remedy the deficiencies in the teachings of Asanuma merely by asserting that the claimed
subject matter is “obvious” or “well-known in the art;” rather, the Patent Office must
demonstrate all claim limitations based on substantial evidentiary support. See In re Zurko, 59
U.S.P.Q.2d 1693, 1697 (Fed. Cir. 2001). For example, this section of the M.P.E.P. states
(emphasis added):

[T]he facts asserted to be well-known, or to be common knowledge in the art are
capable of instant and unquestionable demonstration as being well-known. As
noted by the court in In re Ahlert, 424 F.2d 1088, 1091, 165 USPQ 418, 420
(CCPA 1970), the notice of facts beyond the record which may be taken by the
examiner must be "capable of such instant and unquestionable demonstration as to
defy dispute" (citing In re Knapp Monarch Co., 296 F.2d 230, 132 USPQ 6
(CCPA 1961)).

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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Application No.: 15/367,945 Docket No.: 6655-0513PUSI
Reply to Office Action of September 14, 2018 Page 12 of 14

Applicant submits that this proof is not found in the conclusory rejection made by the
Office Action for claims 4 and 11, and thus the Examiner’s apparent use of Official Notice is
improper. Applicant respectfully notes that the Administrative Procedure Act requires that the
Examiner’s rejections employ “reasoned decision making” based on evidence from a fully
developed administrative record. See In re Lee, 6] USPQ2d 1430, 1433 (Fed. Cir.
2002). Patentability determinations which are based on what the Examiner believes is “basic
knowledge” and “common”, and that otherwise lack substantial evidentiary support, are
impermissible. See In re Zurko, 59 USPQ2d 1693, 1697 (Fed. Cir. 2001).

Accordingly, Applicant respectfully traverses the rejection of claims 4 and 11 on the
ground that the conclusory rejection lacks “substantial evidentiary support.” Thus, the Examiner

is asked to produce substantial evidentiary support (e.g., produce a reference) with respect to

the subject matter recited in claims 4 and 11, or withdraw the rejection.

Claim 8 is allowable for similar reasons as claims 4 and 11. Applicant respectfully notes
that Asanuma does not teach or suggest the specifics of wherein the connector is located closest
to the first transmission coil, among the first transmission coil, the second transmission coil and
the third transmission coil. Contrary to the conclusory allegation on page 5 of the Office Action,
these specific features were not well-known in the art at the time of the invention and would not
have been obvious to one having ordinary skill.

In contrast to amended claim 9, Asanuma does not anticipate or suggest the specific
spatial relationships of a first layer including a first transmission coil; a second layer including a
second transmission coil and a third transmission coil; and a Printed Circuit Board (PCB) having
a first surface and a second surface attached to the first layer and the second layer, respectively.
Rather, as discussed above, Asanuma is merely directed to placing different coil turns of the
same transmission coil on different sides of a dielectric substrate 14.

In further contrast to amended claim 9, Asanuma does not anticipate or suggest the
specific spatial relationships of wherein the connector is located closer to the first transmission
coil than the second and third transmission coils. Rather, Asanuma remains silent with regard to
the specific placement location of any connecter. Also, Applicant traverses the Office Action’s
apparent position of Official Notice taken on page 5 of the Office Action. The specific features

recited in amended claim 9 are not “well-known in the art” nor “mere or routine skill in the art.”

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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Application No.: 15/367,945 Docket No.: 6655-0513PUS1
Reply to Office Action of September 14, 2018 Page 13 of 14

In the event that amended claim 9 is not allowed by the Office, Applicant respectfully requests
the all of the specific features and specific spatial relationships recited in the claim be addressed

with substantial evidentiary support (e.g., produce a reference), rather than conclusory

statements.

Accordingly, Applicant respectfully requests the rejection of claims 1 and 9 be
withdrawn. Claims 2-8, 10-13 and 15-17 are allowable at least based on their dependency from
claim 1 or 9, and further in view of their own respective features.

Accordingly, reconsideration and withdrawal of the rejections are respectfully requested.

New Claims

Claims 18-20 are presented for the Examiner’s consideration.

Claim 18 is allowable at least based on its dependency from claim 1, and/or further in
view of the limitations therein.

Independent claim 19 recites a combination of elements in a wireless power transmitter
comprising a Printed Circuit Board (PCB), a first transmission coil disposed on a first surface of
the PCB, a second transmission coil and a third transmission coil, each disposed on a second
surface of the PCB opposite to the first surface, both of the second and third transmission coils
overlapping with the first transmission coil, and a control circuit board for controlling wireless
power transfer through the first to third transmission coils, wherein the control circuit board is
configured to individually select a best aligned coil among the first, second and third
transmission coils for transmitting wireless power, and control the best aligned coil to transmit
the wireless power without transmitting the wireless power via two unselected coils among the
first, second and third transmission coils. Applicant respectfully submits that the combination of
elements set forth in claim 19 is not shown or suggested by the applied reference to Asanuma,
for similar reasons as set forth above regarding claim 1. Claim 20 is allowable at least based on
its dependency from claim 19, and/or further in view of the limitations therein.

Accordingly, consideration and allowance of claims 18-20 are respectfully requested.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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Application No.: 15/367,945 Docket No.: 6655-0513PUSI
Reply to Office Action of September 14, 2018 Page 14 of 14

Conclusion

All of the stated grounds of rejection have been properly traversed, accommodated, or
rendered moot. Applicant therefore respectfully requests that the Examiner reconsider all
presently outstanding rejections and that they be withdrawn. It is believed that a full and
complete response has been made to the outstanding Office Action, and as such, the present
application is in condition for allowance.

Should there be any outstanding matters that need to be resolved in the present
application, the Examiner is respectfully requested to contact Bradford F. Fritz, Registration
No. 63406, at the telephone number of the undersigned below to conduct an interview in an
effort to expedite prosecution in connection with the present application.

If necessary, the Director is hereby authorized in this, concurrent, and future replies to
charge any fees required during the pendency of the above-identified application or credit any

overpayment to Deposit Account No. 02-2448.

Dated: December 14, 2018 Respectfully submitted,

By /James T. Eller, Jr./

James T. Eller, Jr.

Registration No.: 39538

BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East

Falls Church, VA 22042

703-205-8000
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Application No.: 15/367,945 Docket No.: 6655-0513PUSI
Reply to Office Action of September 14, 2018 Page 2 of 14

AMENDMENTS TO THE CLAIMS

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

a Printed Circuit Board (PCB);

a first transmission coil attached to a first surface of the PCB;

a second transmission coil and a third transmission coil, each attached to a second surface
of the PCB_opposite to the first surface, both of the second and third transmission coils
overlapping with-se-as-te-everlap the first transmission coil; and

a control circuit board for controlling wireless power transfer through the first to third

transmission coils,

wherein the second transmission coil is spaced apart from the third transmission coil by a

middle area without overlapping with the third transmission coil,

wherein the first transmission coil overlaps with the middle area and portions of the

second and third fransmission coils, and

wherein the control circuit board is configured to:

individually select an aligned coil among the first. second and third transmission

coils for transmitting wireless power, and

conirol the aligned coil to transmit the wireless power without transmitting the

wireless power via two unselected coils among the first, second and third transmission

coils.

2. (Original) The wireless power transmitter according to claim 1, wherein the first
surface is a surface facing an interface surface on which a wireless power receiver is placed, and

wherein the second surface is a surface at an opposite side of the interface surface.

3. (Original) The wireless power transmitter according to claim 1, wherein the first
surface is a surface at an opposite side of an interface surface on which a wireless power receiver
is placed, and

wherein the second surface is a surface facing the interface surface.
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4, (Currently Amended) The wireless power transmitter according to claim 1, wherein
each of the first to third transmission coils is formed by symmetrically etching-eppesite_both

surfaces of a copper-plate- plate, and
wherein each of the first to third transmission coils is thicker than the PCB.

5. (Original) The wireless power transmitter according to claim 1, wherein each of the
first to third transmission coils is connected to the control circuit board via a connector inserted

into the PCB.

6. (Original) The wireless power transmitter according to claim 1, wherein the second
transmission coil and the third transmission coil are spaced apart from each other, and
wherein an overlapping area between the first transmission coil and the second and third

transmission coils is 50% or more of an entire area of the first transmission coil.

7. (Original) The wireless power transmitter according to claim 6, wherein the
overlapping area between the first transmission coil and the second and third transmission coils

is 90% or more of the entire area of the first transmission coil.

8. (Original) The wireless power transmitter according to claim 5, wherein the connector
is located closest to the first transmission coil, among the first transmission coil, the second

transmission coil and the third transmission coil.

9. (Currently Amended) A wireless power transmitter comprising:

a first layer including a first and-a-seecond-layer—each-including-atleast-one-transmission

coil;

a second layer including a second transmission coil and a third transmission coil;

a Printed Circuit Board (PCB) havingPEB-having a first surface and a second surface
attached to the first layer and the second layer, respectively;-respeetively;-and

a control circuit board for controlling wireless power transfer through the first, second

and third transmission coils: andtransmission-co
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a connector inserted into the PCB. the connector electrically connecting the first, second

and third transmission coils to the control circuit board,

wherein the connector is located closer to the first transmission coil than the second and

third transmission coils.

10. (Currently Amended) The wireless power transmitter according to claim 9, wherein
the first transmission coil included in the first layer and the second transmission coil included in

the second layer overlap each other.

11. (Currently Amended) The wireless power transmitter according to claim 9, wherein

the first, second and third transmission coils aretransmission—eetis formed by symmetrically

etching-eppesite both surfaces of a copper-plate- plate, and
wherein each of the first to third transmission coils is thicker than the PCB.

12. (Original) The wireless power transmitter according to claim 9, wherein the first
surface is a surface facing an interface surface on which a wireless power receiver is placed, and

wherein the second surface is a surface at an opposite side of the interface surface.

13. (Original) The wireless power transmitter according to claim 9, wherein the first
surface is a surface at an opposite side of an interface surface on which a wireless power receiver
is placed, and

wherein the second surface is a surface facing the interface surface.

14. (Canceled)

15. (Currently Amended) The wireless power transmitter according to claim 9,-wherein

wherein an overlapping area between the first transmission coil and the second and third
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transmission coils is 50% or more of an entire area of the first transmission coil.

16. (Original) The wireless power transmitter according to claim 15, wherein the
overlapping area between the first transmission coil and the second and third transmission coils

1s 90% or more of the entire area of the first transmission coil.

17. (Currently Amended) The wireless power transmitter according to claim 9elaim—14,

wherein the second transmission coil and the third transmission coil are spaced apart from each

18. (New) The wireless power transmitter according to claim 1, wherein each of the first,

second and third transmission coils is connected to two switches among a plurality of switches,
and
wherein the plurality of switches are disposed between a signal generator and the first,

second and third transmission coils.

19. (New) A wireless power transmitter comprising:

a Printed Circuit Board (PCB);

a first transmission coil disposed on a first surface of the PCB;

a second transmission coil and a third transmission coil, each disposed on a second
surface of the PCB opposite to the first surface, both of the second and third transmission coils
overlapping with the first transmission coil; and

a control circuit board for controlling wireless power transfer through the first to third
transmission coils,

wherein the control circuit board is configured to:

individually select a best aligned coil among the first, second and third

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/BFF/smt
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transmission coils for transmitting wireless power, and

control the best aligned coil to transmit the wireless power without transmitting

the wireless power via two unselected coils among the first, second and third

fransmission coils.

20. (New) The wireless power transmitter according to claim 19, wherein each of the first

to third transmission coils is formed by symmetrically etching both surfaces of a copper plate,

and

wherein each of the first to third transmission coils is thicker than the PCB.
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Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being
examined under the first inventor to file provisions of the AlA.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35
U.S.C. 102 that form the basis for the rejections under this section made in

this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1-3, 6, 7,9, 10, 12, 13, 15, 16 are rejected under 35 U.S.C.
102(a)(1) as being anticipated by Asanuma (US 2014/0197694).

Regarding claim 1, Asanuma discloses a wireless power transmitter
comprising (Fig. 27, 28, 29, 30, 34, 36): a Printed Circuit Board (PCB) (14);
a first transmission coil (1a of Fig. 29) attached to a first surface (top) of the
PCB (14); a second transmission coil (1aa) and a third transmission coll
(1ba), each attached to a second surface (bottom) of the PCB so as to
overlap the first transmission coil (1a); and a control circuit board (102 of
Fig. 36) for controlling wireless power transfer through the first to third

transmission coils.
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Regarding claim 9, Asanuma discloses a wireless power transmitter
comprising (101, 102, 1a, 1b of Fig. 36 and Fig. 27-30, 34): a first layer (1a
of Fig 29) and a second layer (1aa), each including at least one
transmission coil; a PCB (14) having a first surface (top) and a second
surface (bottom) attached to the first layer and the second layer
respectively; and a control circuit board (102) for controlling wireless power
transfer through the transmission coil (Fig. 36).

Regarding claims 2, 12, the Fig 12, 13 and 29 show wherein the first
surface (top of 11 or Fig 29) is a surface facing an interface surface on
which a wireless power receiver (12) is placed, and wherein the second
surface is a surface at an opposite side of the interface surface.

Regarding claims 3, 13, the Fig 12, 13 and 29 show wherein the first
surface (bottom) is a surface at an opposite side of an interface surface
(top) on which a wireless power receiver (12) is placed, and wherein the
second surface (top) is a surface facing the interface surface (the
independent claim can also be viewed as the first surface being bottom and
the second surface being top of 11 or Fig. 29).

Regarding claims 6, 7, 10, 15, 16, the Fig. 29 shows wherein the
second transmission coil and the third transmission coil are spaced apart

from each other, and wherein an overlapping area between the first
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transmission coil and the second and third transmission coils is 50% or
more of an entire area of the first transmission coil; or wherein the
overlapping area between the first transmission coil and the second and
third transmission coils is 90% or more of the entire area of the first

transmission coil (Fig 29 shows 100% overlap between 1a and 1aa).

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis

for all obviousness rejections set forth in this Office action:

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

Claims 4, 5, 8, 11, 14 and 17 are rejected under 35 U.S.C. 103 as
being unpatentable over Asanuma (US 2014/0197694).

Regarding claims 4 and 11, as noted above, Asanuma discloses the
wireless power transmitter except wherein each of the first to third
transmission coils is formed by symmetrically etching opposite surfaces of
a copper plate. As well-known in the art, etching on a copper plate is used
to make a coil and therefore it would have been obvious to one of ordinary
skill in the art to make the coil as recited in the claims because such a

making is a mere or routine skill in the art.
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Regarding claims 5, 8, 14 and 17, as noted above, Asanuma
discloses the wireless power transmitter except wherein each of the first to
third transmission coils is connected to the control circuit board via a
connector inserted into the PCB or wherein the connector is located closest
to the first transmission coil, among the first transmission coil, the second
transmission coil and the third transmission coil. As well-known in the art, a
connector is used to connect A location to B location and therefore it would
have been obvious to one of ordinary skill in the art to use the connector as
recited in the claims because such a usage of the connector is a mere or

routine skill in the art.

Conclusion
The prior art made of record and not relied upon is considered
pertinent to applicant's disclosure. Park (2015/0288196) discloses three
transmitting coils on a soft magnetic substrate; Keeling (US 2014/0070764)

discloses overlapping coils in a wireless power transfer system.

Any inquiry concerning this communication or earlier communications

from the examiner should be directed to Joseph Chang whose telephone
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number is (571)272-1759. The examiner can normally be reached on M-F
7:00- 17:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To
schedule an interview, applicant is encouraged to use the USPTO
Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Robert Pascal can be reached on 571-272-1769.
The fax phone number for the organization where this application or
proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained
from the Patent Application Information Retrieval (PAIR) system. Status
information for published applications may be obtained from either Private
PAIR or Public PAIR. Status information for unpublished applications is
available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic Business Center
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated
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information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/JOSEPH CHANG/
Primary Examiner, Art Unit 2842
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Docket No.: 6655-0513PUSI

(Patent)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Patent Application of:
Yu Ri PARK
Application No.: 15/367,945 Confirmation No.: 4984
Filed: December 02, 2016 Art Unit: 2836
For:  WIRELESS POWER TRANSMITTER Examiner: Not Yet Assigned

INFORMATION DISCLOSURE STATEMENT

Commissioner for Paténts
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by

the Examiner.

L. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION
The patents, publications, or other information submitted for consideration by the Office

are listed on the attached PTO/SB/08.

IL. COPIES
| a. Copies of foreign patent documents, non-patent literature and other information

are provided.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/jtb
Page 181 of 260



Appheation No U H8367 945 Docket Noo 0635-0813PUS]
Page 205

. b. REFERENCES PREVIOUSLY CITED OR_SUBMITIED: Copies of any

informstion not provided can be found 1w one or mwre of the following applications which has
been relied upon for an carlier Hiling date wnder 35U S § 1200

U Apphication Ne. sad U8, Filing Date

L CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION
%] a. NONENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

relevance of all non-Enghish langoage patents, poblications, or other information histed on the
attached PTOSBAOR form(s) s mdicated thereon by a check mark at column T to desigonate the
subnusson of one or more of the following: an Enghish language abstract {as a partial
translation), a machie-genevated translation; a full or partial translation, andfor a statement of
relevance.

£ b ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE
COMMUNICATHON: An English language version of the search report or Foreign Patent Offiee

commpunication that indicates the degree of relevance is attached.
] . OTHER: The following additional information is provided,
A copy of a Korean Office Action for Korean Apphieation No. 10-2015-0171274, dated

December 19, 20186, 1s provided.

IV, STATEMENT UNDER 3T CEPR § 1L.9%e)

The undersignied hereby states that
3 a, Each stem of information costamed o the IDS was fist coited i any
communteation from a foreign patent office in 8 counterpart foreign application not more than

three menths prior o the filing of the IDS. See 37 CUF R § L97¢k]). This statement does not

refate o Enplish language counterparts not bisted 1 a communication from the foreign patent
offtce. Such BEnghsh language cowderpariz are provided to awd the Examiner’s consderation of

non-Enghsh ders finst cited m the communteation from the foreign patent office; or

BIRCH, STEWART, KOLASUH & RIRCH, LEE FTESb

Page 182 of 260



Application No.: 15/367,945 Docket No.: 6655-0513PUS1
Page 3 of 5

] b. No item of information contained in the IDS was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person
signing the certification after making reasonable inquiry, no item of IDS was known to any
individual designated in 37 C.F.R. § 1.56(c) more than three menths prior to the filing of the
IDS. See 37 C.F.R. § 1.97(e)(2); or

[ C. Some of the items of information in the IDS were cited in a communication from
a foreign patent office. Such items were first cited in a communication from a foreign patent
office in a counterpaft foreign application not more than three menths prior to the filing of this
IDS. See 37 C.F.R. § 1.97(e)(1). This statement does not relate to English language counterparts
not listed in a communication from the foreign patent office. Such English language counterparts
are provided to aid the Examiner’s consideration of non-English items first cited in the
communication from the foreign patent office. As to the remaining items of information, to the
knowledge of the person signing the certification after making reasonable inquiry, such
remaining items were not known to any individual designated in 37 C.F.R. § 1.56(c) more than

three months prior to the filing of this statement. See 37 C.F.R. § 1.97(e)(2).

V. STATEMENT UNDER 37 C.F.R. § 1.704(d)(1)

Patent Term Adjustment Reduction Should Not Apply
[1  The undersigned hereby states:

This Information Disclosure Statement is in compliance with 37 C.F.R. §§ 1.97 and 1.98
and will not be considered a failure to engage in reasonable efforts to conclude prosecution
(processing or examination) of the present application under 37 C.FR. § 1.704(c)(6), (c)(8),
(€)(9), or (c)(10), because each item of information contained in the Information Disclosure
Statement:

] (1) Was first cited in any communication from a patent office in a counterpart

foreign or international application or from the Office, and this communication was not

received by any individual designated in § 1.56(c) more than thirty days prior to the
filing of the information disclosure statement (see 37 C.F.R. § 1. 704(d)(1)(i)); or

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/jtb
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Application No.: 15/367,945 Docket No.: 6655-0513PUSI
Page 4 of §

] (11) Is a communication that was issued by a patent office in a counterpart

foreign or international application or by the Office, and this communication was not
received by any individual designated in § 1.56(c) more than thirty days prior to the
filing of the information disclosure statement (see 37 C.F.R. § 1.704(d)(1)(ii)).

VI.  FEES
O a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. No fee is required.

o b. This Information Disclosure Statement is being filed within three months of the
filing date of an application. See 37 C.F.R. § 1.97(b)(1) and 37 C.F.R. § 1.97(b)(2). No fee is

required.

M c. This Information Disclosure Stafement is being filed before the mailing date of a
first Action on the merits. See 37 C.F.R. § 1.97(b)(3). No fee is required. If a first Office Action
on the merits has issued, please consider this IDS under 37 C.F.R. § 1.97(c) and see the
statement under 37 C.F.R. § 1.97(c) above. If no statement has been made, charge our deposit

account for the required fee.

L] d. This Information Disclosure Statement is being filed before the mailing date of a

Final Office Action or before the mailing date of a Notice of Allowance or before an action that
otherwise closes prosecution in the application. See 37 C.F.R. § 1.97(c)(1).
£ No statement. The fee as required by 37 C.F.R. § 1.17(p) is provided.

or
] See the above statement. No fee is required.
] €. This Information Disclosure Statement is being filed on or after the mailing date

of a Final Office Action, on or after the mailing date of a Notice of Allowance, or on or after an
action that otherwise closes prosecution in the application (see 37 C.F.R. § 1.97(d)), see the
statement above. The fee as required by 37 C.F.R. § 1.17(p) is provided.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/jrb
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Application No.: 15/367,945 Docket No.; 6655-0513PUS1
Page 5 of §

VII. PAYMENT OF FEES

1 The required fee is listed on the attached Fee Transmittal.

v No fee is required.

If the Examiner has any questions concerning this IDS, please contact the undersigned. If
it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to
consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.
02-2448.

MAR 9 2017

Dated: Respectfully submitted,

By /J/«W/%/

Jameg T. Eller, Jr. /
Registration No.: 39538

BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East

P.O. Box 747

Falls Church, VA 22040-0747

703-205-8000

Attachment(s):

M PTO/SB/08

M Document(s)

M Foreign Patent Office Communication(s)
0 Foreign Search Report(s)

O Fee

O Other:

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/jrb
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/367,945 12/02/2016 2683 1600 6655-0513PUS1 17 2
CONFIRMATION NO. 4984
2292 FILING RECEIPT
BIRCH STEWART KOLASCH & BIRCH, LLP
PO BOX 747 RO OO L SRR

FALLS CHURCH, VA 22040-0747
Date Mailed: 12/14/2016

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

Inventor(s)

Yu Ri PARK, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

LG INNOTEK CO., LTD., Seoul, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

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

Power of Attorney: The patent practitioners associated with Customer Number 02292

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2015-0171274 12/03/2015

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: No

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

page 1 of 4
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 12/13/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/367,945

Projected Publication Date: 06/08/2017
Non-Publication Request: No

Early Publication Request: No
Title

WIRELESS POWER TRANSMITTER
Preliminary Class
340
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 15/367,945
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 17 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of infor

UTILITY
PATENT APPLICATION
TRANSMITTAL

\ (Only for new nonprovisional applications under 37 CFR 1.53(b))

PTO/AIA/L5 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

mation unless it displays a valid OMB control number
6655-0513PUS1 \

Attorney Docket No.

First Named Inventor | YU Ri PARK

. WIRELESS POWER TRANSMITTER
Title

Express Mail Label No. /

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

ADDRESS TO:

1. Fee Transmittal Form
{PTO/SB/17 or equivalent)

2. |:| Applicant asserts small entity status.
See 37 CFR 1.27

3. D Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. Specification [Total Pages 40 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a) for information on the preferred arrangement)

5. Drawing(s) (35 U.S.C. 113) [Total Sheets 8

6. Inventor’s Oath or Declaration [Total Pages 1 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e))

a. Newly executed (original or copy)
b. I:l A copy from a prior application (37 CFR 1.63(d))

7. Application Data Sheet * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. [] cp-ROM or cD-R

in duplicate, large table, or Computer Program {(Appendix)
I:l Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b. |:| Specification Sequence Listing on:
i. |:| CD-ROM or CD-R (2 copies); or
ii.l:‘ Paper

c. I:l Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10. D Assignment Papers
(cover sheet & document(s))
Name of Assignee

Power of Attorney

11. 37 CFR 3.73(c) Statement

{when there is an assignee)

12. English Translation Document

(if applicable)

OO

13. Information Disclosure Statement

(PTO/SB/08 or PTO-1449)
D Copies of citations attached
14.
15.

Preliminary Amendment

Return Receipt Postcard
{(MPEP § 503) (Should be specifically itemized)

16. Certified Copy of Priority Document(s)

(if foreign priority is claimed)

HREEE N

17. Nonpublication Request
Under 35 U.S.C. 122(b){2){B){i). Applicant must attach form PTO/SB/35

or equivalent.

18.

[<]

Other:|pTO/AIA/82A Transmittal

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 02292 OR |:| Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
Signature /James T. Eller, Jr./ Date December 2, 2016
Name Registration No.
L (Print/Type) James T. Eller, Jr. (Attorney/Agent) 39538

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

WIRELESS POWER TRANSMITTER

First Named Inventor/Applicant Name:

Yu Ri PARK

Filer:

James Talmadge Eller Jr./Christopher Smith

Attorney Docket Number:

6655-0513PUS1

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600
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Electronic Acknowledgement Receipt

EFS ID: 27676663
Application Number: 15367945
International Application Number:
Confirmation Number: 4984

Title of Invention:

WIRELESS POWER TRANSMITTER

First Named Inventor/Applicant Name:

Yu Ri PARK

Customer Number:

2292

Filer:

James Talmadge Eller Jr./Kleithon Sayson/Christopher Smith

Filer Authorized By:

James Talmadge Eller Jr.

Attorney Docket Number:

6655-0513PUS1

Receipt Date: 02-DEC-2016
Filing Date:
Time Stamp: 15:57:58

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1600

RAM confirmation Number

120516INTEFSW15582300

Deposit Account

022448

Authorized User

Kleithon Sayson

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

37 CFR 1.16 {National application filing, search, and examination fees)

ij&&l@ .iwaﬁf?mcation and reexamination processing fees)




37 CFR 1.19 (Document supply fees)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1793123

- 2016-12-02_ApplicationDataSh
no 8
1 Application Data Sheet cet_6655-0513PUS1.pdf

fb1141c5f4c1bc297b33f42c2e45d50ccS ca
6295

Warnings:
Information:
1475346
2016-12-02_SpecasFiled_6655-
- - es 40
2 0513PUST.pdf y
86927d61c9bfd92dff9224e0ce391068446)
102e
Multipart Description/PDF files in .zip description
Document Description Start End
Abstract 40 40
Claims 35 39
Specification 1 34
Warnings:
Information:
125740
2016-12-02_DecasFiled_6655-0
3 Oath or Declaration filed 513PUST pdf no
457f7039caedS5c23ed4f30100f1fofe1e5671
Warnings:
Information:
188576
4 Drawings-only black and white line 2016-12-02_DrawingsasFiled_6 o 3
drawings 655-0513PUS1-.pdf
5a37f330ede78469d209469fb3b077055ff5
b96e
Warnings:
Information:
204637
5 2016-12-02_NewAppFilingDoc yes 7

s_6655-0513PUS1.pdf

€3474770546670d39c3fb593bb08e005c (3|
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Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 7 7
Specification 6 6
Preliminary Amendment 5 5
Power of Attorney 3 4
Miscellaneous Incoming Letter 2 2
Transmittal of New Application 1 1
Warnings:
Information:
34973
6 Fee Worksheet (SB06) fee-info.pdf no 2
a7a8835e59d706afb14f25d68e7392ef3fa6
4c6d
Warnings:
Information:
Total Files Size (in bytes): 3822395

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

Attorney Docket Number | 6655-0513PUS1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WIRELESS POWER TRANSMITTER

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

+| fuRi PARK ]
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city |Feoul ||country of Residence | kKr |

Mailing Address of Inventor:

Address 1 | G INNOTEK CO., LTD.

Address 2 Seoul Square, 416, Hangang-daerc, Jung-gu

City | Seoul State/Province | |
Postal Code 04637 Countryi | |KR

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

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

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 2292

Email Address mailroom@bskb_com | Add Email | |Remove Email

Application Information:

Title of the Invention IRELESS POWER TRANSMITTER

Attorney Docket Number| £655-0513PUS1 Small Entity Status Claimed [ |

Application Type Nonprovisional v
Subject Matter tility v
Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 6655-0513PUS1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WIRELESS POWER TRANSMITTER

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country |
filed application

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

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 12202

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

-

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

. Attorney Docket Number | 6655-0513PUS1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WIRELESS POWER TRANSMITTER

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(1){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2015-0171274 KR D015-12-03
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

. Attorney Docket Number | 6655-0513PUS1
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WIRELESS POWER TRANSMITTER

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1).

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[X] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 6655-0513PUS1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WIRELESS POWER TRANSMITTER

Applicant Information:

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

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

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

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | I 5 \NNOTEK CO_, LTD.

Mailing Address Information For Applicant:

Address 1 | G INNOTEK CO., LTD.

Address 2 Seoul Square, 416, Hangang-daero, Jung-gu

City Seoul State/Province

Country | kR Postal Code 04637
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 OMB control number.

Attorney Docket Number | 6655-0513PUS1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention WIRELESS POWER TRANSMITTER

Assignee 1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name | G INNOTEK GO., LTD.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 | G INNOTEK CO., LTD.
Address 2 Seoul Square, 416, Hangang-daero, Jung-gu
City Seoul State/Province
Countryi KR Postal Code 04637
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

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

Embodiments provide a wireless power transfer technology,
and more particularly, provide a wireless power transmitter,
which may improve wireless power transfer efficiency, thereby
achieving increased performance. The wireless  power
transmitter includes a Printed Circuit Board (PCB), a first
transmission coil attached to a first surface of the PCB, a
second transmission coil and a third transmission coil, each
attached to a second surface of the PCB so as to overlap the
first transmission coil, and a control circuit board for
controlling wireless power transfer through the first to third

transmission coils.
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WHAT IS CLAIMED IS:

1. A wireless power transmitter comprising:

a Printed Circuit Board (PCB);

a first transmission coil attached to a first surface of
the PCB;

a second transmission coil and a third transmission coil,
each attached to a second surface of the PCB so as to overlap
the first transmission coil; and

a control circuit board for controlling wireless power

transfer through the first to third transmission coils.

2. The wireless power transmitter according to claim 1,
wherein the first surface is a surface facing an interface
surface on which a wireless power receiver is placed, and

wherein the second surface is a surface at an opposite

side of the interface surface.

3. The wireless power transmitter according to claim 1,
wherein the first surface is a surface at an opposite side of
an interface surface on which a wireless power receiver is
placed, and

wherein the second surface is a surface facing the

interface surface.
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4. The wireless power transmitter according to claim 1,
wherein each of the first to third transmission coils 1is
formed by symmetrically etching opposite surfaces of a copper

plate.

5. The wireless power transmitter according to claim 1,
wherein each of the first to third transmission colils 1is
connected to the control circuit board wvia a connector

inserted into the PCB.

6. The wireless power transmitter according to claim 1,
wherein the second transmission coil and the third
transmigsion coil are spaced apart from each other, and

wherein an overlapping area between the first
transmission coil and the second and third transmission coils
is 50% or more of an entire area of the first transmission

coil.

7. The wireless power transmitter according to claim 6,
wherein the overlapping area between the first transmission
coil and the second and third transmission coils is 90% or

more of the entire area of the first transmission coil.

8. The wireless power transmitter according to claim 5,

36
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wherein the connector is located «c¢losest to the first
transmission c¢oil, among the first transmission coil, the

second transmission coil and the third transmission coil.

9. A wireless power transmitter comprising:

a first layer and a second layer, each including at least
one transmission coil;

a PCB having a first surface and a second surface
attached to the first layer and the second layer respectively;
and

a control circuit board for contreolling wireless power

transfer through the transmission coil.

10. The wireless power transmitter according to claim 9,
wherein the transmigsion coil included in the first layer and
the transmission coil included in the second layer overlap

each other.

11. The wireless power transmitter according to claim 9,
wherein the transmission coil is formed by symmetrically

etching opposite surfaces of a copper plate.

12. The wireless power transmitter according to claim 9,
wherein the first surface 1is a surface facing an interface

surface on which a wireless power receiver is placed, and
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wherein the second surface 1s a surface at an opposite

gide of the interface surface.

13. The wirelessg power transmitter according to claim 9,
wherein the first surface is a surface at an opposite side of
an interface surface on which a wireless power receiver 1is
placed, and

wherein the second surface 1s a surface facing the

interface surface.

14. The wireless power transmitter according to claim 9,
wherein the transmission coil ig connected to the control

circuit board via a connector inserted into the PCB.

15. The wireless power transmitter according to claim 9,
wherein the transmission coil, included in the first layer,
includes a second transmission coil and a third transmission
coll spaced apart from each other, and the transmission coil,
included in the second layer, 1is a first transmission coil,
and

wherein an overlapping area between the first
transmission coil and the second and third transmission coils
is 50% or more of an entire area of the first transmission

coil.
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16. The wireless power transmitter according to claim 15,
wherein the overlapping area between the first transmission
coil and the second and third transmission coils 1is 90% or

more of the entire area of the first transmission coil.

17. The wireless power transmitter according to claim 14,
wherein the transmission coil, included in the first layer,
includes a second transmission coil and a third transmission
coil spaced apart from each other, and the transmission coil,
included in the second layer, 1s a first transmission coil,
and

wherein the connector is located closest to the first
transmission c¢oil, among the first transmission coil, the

second transmission coil and the third transmission coil.
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TITLE

WIRELESS POWER TRANSMITTER

CROSS REFERENCE TO RELATED APPLICATION

This application claims priority under 35 U.S.C. § 119
to Korean Patent Application No. 10-2015-0171274, filed in
Korea on December 3, 2016, which is hereby incorporated in

their entirety by reference as if fully set forth herein.

TECHNICAL FIELD

Embodiments relate to a wireless power transfer
technology, and wore particularly, to a wireless power
transmitter, which may improve wireless power transfer

efficiency, thereby achieving increased performance.

BACKGROUND
with the recent development of information and
communication technology, a ubiquitous society based on
information and communication technology has arisen.
In order to enable access to and by information sharing
appliances without regard to time or place, sensors, which
incorporate computer chips having a communication function

therein, need to be installed in all public facilities. Thus,
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problems related to the supply of power to these appliances
or sensors have newly arisen. In addition, as the kinds of
portable appliances, such as, for example, mobile phones,
Bluetooth handsets, and music players such as iPod, have
rapidly increased, the task of charging a battery demands
time and effort on the part of the user. As a method to
solve this problem, a wireless power transfer technology has
recently received attention.

A wireless power transmission (or wireless energy
transfer) technology 1is a technology that wirelessly
transfers electricity from a transmitter to a receiver using
the principle of induction of a magnetic field. An electric
motor or a transformer using the principle of electromagnetic
induction has been used since the 1800's, and since that time
methods of transferring electricity by emitting
electromagnetic waves such as laser or radio waves have been
attempted. Electric toothbrushes or some wireless razors
that are often used are actually charged based on the
principle of electromagnetic induction.

Wireless energy transfer methods that have been achieved
thus far may be broadly divided into a magnetic induction
method, an electromagnetic resonance method, and an RF
transmission method using a short-wavelength radioc frequency.

The magnetic induction method 1is a technology using a

phenomenon whereby, when two coils are arranged close to each
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other and current is applied to one coil, a magnetic flux is
generated to generate electromotive force in the other coil,
and the commercialization of magnetic induction is quickly
progressing in the field of small appliances such as mobile
phones. The magnetic induction method may transmit power of
a maximum of several hundred kilowatts (kW) and may have high
efficiency. However, since the maximum transfer distance is
1 cm or less, an appliance needs to be generally located
close to a charger or a substrate.

The electromagnetic resonance method has the feature of
using an electric field or a magnetic field, rather than
using electromagnetic waves, current or the like. The
electromagnetic resonance method is hardly influenced by an
electromagnetic wave, and therefore is harmless to other
electronic appliances or  humans. In contrast, the
electromagnetic resonance method may be used at a limited
distance and in a limited space, and the energy transfer
efficiency thereof is somewhat low.

The short-wavelength wireless power transfer method, -
referred to in brief as an RF transmission method, - uses a

method of directly transmitting and receiving energy in the

form of radio waves. This technology 1s an RF type wireless
power transfer method using a rectenna. "Rectenna" 1s a
portmanteau of T"antenna" and ‘"rectifier", and wmeans an

element that directly converts RF power into direct current
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(DC) power. That is, the RF transmission method is a
technology of converting alternating current (AC) radio waves
into DC radio waves and using DC radio waves. Recently,
research into the commercialization of RF transmission has
been actively conducted as the efficiency thereof has
improved.

Such wireless power transfer technology may be variously
used in all industries, such as, for example, IT, rail, and
consumer electronics, in addition to the mobile industry.

Recently, in order to increase the rate of recognition
of a wireless power receiver put on a charger bed, a wireless

power transmitter in which a plurality of coils is mounted

has been launched. The coils are formed in multiple layers,
and insulation layers are required for electrical
disconnection between the mwultiple layers. At this time,

because each of the coils is formed in a Printed Circuit
Board (PCB), which is patterned in a spiral structure, the
thickness of each of the coils is limited to the thickness of
the PCB or less.

The resistance of the coil is increased as the thickness
of the coill is reduced, thereby having an effect on the power
transfer efficiency of the wireless power transmitter. When
the coils mounted in the wireless power transmitter are
formed in the PCB, power transfer efficiency may be

deteriorated because the thickness of the coils is limited to
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a predetermined thickness or less. In addition, the price of
the PCB is relatively high, which may increase the overall

production price of the wireless power transmitter.

SUMMARY

Accordingly, embodiments are devised to solve the
problems of the related art described above, and provide a
wireless power transmitter.

In addition, embodiments provide a wireless power
transmitter, which may increase wireless power transfer
efficiency via a reduction in the thickness of a coil.

The technical objects to be accomplished by the
embodiments are not limited to the aforementioned technical
objects, and other unmentioned technical objects will be
clearly understood from the following description by those
having ordinary skill in the art.

In one embodiment, a wireless power transmitter includes
a Printed Circuit Board (PCB), a first transmission coil
attached to a first surface of the PCB, a second transmission
coil and a third transmission coil, each attached to a second
surface of the PCB so as to overlap the first transmission
coil, and a control circuit board for controlling wireless
power transfer through the first to third transmission coils.

The first surface may be a surface facing an interface

surface on which a wireless power receiver is placed, and the
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second surface may be a surface at an opposite side of the
interface surface.

The first surface may be a surface at an opposite side of
an interface surface on which a wireless power receiver is
placed, and the second surface may be a surface facing the
interface surface.

Each of the first to third transmission coils may be
formed by symmetrically etching opposite surfaces of a copper
plate.

Each of the first to third transmission coils may be
connected to the control «circuit board via a connector
inserted into the PCB.

The second transmission coil and the third transmission
coil may be spaced apart from each other, and an overlapping
area between the first transmission coil and the second and
third transmission coils may be 50% or more of an entire area
of the first transmission coil.

The overlapping area between the first transmission coil
and the second and third transmission coils may be 90% or more
of the entire area of the first transmission coil.

The connector may be located closest to the first
transmission coil, among the first transmission coil, the
second transmission coil and the third transmission coil.

In another embodiment, a wireless power transmitter

includes a first layer and a second layer each including at
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least one transmission coil, a PCB having a first surface and
a second surface attached to the first layer and the second
layer respectively, and a control circuit board for
controlling wireless power transfer through the transmission
coil.

The embodiments are only some of exemplary embodiments,
and various embodiments in which technical features of the
embodiments are reflected may be derived and understood based
on the following detailed description of the embodiments by

those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are provided to assist in the
understanding of the embodiments, and provide the embodiments
along with a detailed description. However, the technical
features of the embodiments are not limited to particular
drawings, and the features illustrated in the respective
drawings may be combined with each other so as to configure
new embodiments.

Arrangements and embodiments may be described in detail
with reference to the following drawings in which 1like
reference numerals refer to like elements and wherein:

FIG. 1 1is a view for explaining a detection signal
transmission procedure in a wireless power transmitter

according to an embodiment;
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FIG. 2 is a state transition diagram for explaining a
wireless power transfer procedure that is defined in the WPC
standard;

FIG. 3 is a state transition diagram for explaining a
wireless power transfer procedure that is defined in the PMA
standard;

FIG. 4 1is a view for explaining an electromagnetic-
induction-type wireless charging system according to an
embodiment;

FIG. 5 1is a view for explaining a method of
manufacturing a transmission coil according to an embodiment;

FIG. 6 is a front view of a transmission coil according
to an embodiment;

FIG. 7 is a view for explaining a method of
manufacturing a transmission coil layer according to an
embodiment;

FIG. 8 is a front view of the transmission coil layer
illustrated in FIG. 7;

FIG. 9 is a view for Yexplaining a method of
manufacturing a transmission coil layer according to another
embodiment; and

FIG. 10 is a front view of the transmission coil layer

illustrated in FIG. 9.
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DESCRIPTION OF SPECIFIC EMBODIMENTS

Hereinafter, an apparatus and various methods, to which

the embodiments are applied, will be described in more detail

with reference to the accompanying drawings. The suffixes
"module"™ and "unit" of elements herein are used for
convenience of description and thus can be used

interchangeably and do not have any distinguishable meanings
or functions.

In the following description of the embodiments, it will
be understood that, when each element is referred to as being
formed “on” or “under” the other element, it can be directly
von” or “under” the other element or be indirectly formed
with one or more intervening elements therebetween. In
addition, it will also be understood that “on” or “under” the
element may mean an upward direction and a downward direction
of the element.

In the following description of the embodiments, for
convenience of description, an apparatus of wirelessly
transmitting power, which configures a wireless power
transmission system, may be used interchangeably with a
wireless power transmitter, a wireless power transmission
apparatus, a transmission terminal, a transmitter, a
transmission apparatus, a transmission side, a wireless power
transfer apparatus, etc. In addition, for convenience of

description, an apparatus for wirelessly receiving power from
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a wireless power transmission apparatus way be used
interchangeably with a wireless power reception apparatus, a
wireless power receiver, a receiver, a reception terminal, a
reception side, a reception apparatus, etc.

A transmitter according to an embodiment may be
configured in the form of a pad, a cradle, an Access Point
(AP), a small base station or a stand, and may be of a
ceiling-mounted type or a wall-mounted type. One transmitter
may transfer power to a plurality of wireless power reception
apparatuses. To this end, the transmitter may include at
least one wireless power transfer unit. Here, the wireless
power transfer unit may use various wireless power transfer
standards based on an electromagnetic induction charging
method using the principle of electromagnetic induction, in
which a power transmission-end coil generates a magnetic
field so that electricity is induced in a reception-end coil
under the influence of the mwmagnetic field. Here, the
wireless power transfer unit may include an electromagnetic
induction type wireless charging technology defined by the
Wireless Power Consortium (WPC) and the Power Matters
Alliance (PMA), which are wireless charging technology
standardization organizations.

In addition, a receiver according to an embodiment may
include at least one wireless power reception unit, and may

wirelessly receive power from two or more transmitters at the
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gsame time. Here, the wireless power reception unit may
include an electromagnetic-induction-type wireless charging
technology that is defined by the Wireless Power Consortium
(WPC) and the Power Matters Alliance (PMA), which are
wireless charging technology standardization organizations.

The receiver according to the embodiment may be used in
small electronic appliances, such as, for example, a mobile
phone, a smart phone, a laptop computer, a digital
broadcasting terminal, a Personal Digital Assistant (PDA), a
Portable Multimedia Player (PMP), a navigation system, an MP3
player, an electric toothbrush, an electronic tag, a lighting
apparatus, a remote controller, a float, and a wearable
device such as a smart watch, without being limited thereto,
and may be used in other various appliances so long as they
allow the installation and battery charging of the wireless
power reception unit according to the embodiment.

FIG. 1 is a view for explaining a detection signal
transmission procedure in a wireless power transmitter
according to an embodiment.

Referring to FIG. 1, three transmission coils 111, 112
and 113 may be mounted in the wireless power transmitter.
Each transmission coil may overlap at a portion thereof with
another transmission coil, and the wireless power transmitter
sequentially transmits predetermined detection signals 117

and 127 for detecting the presence of a wireless power
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receiver (e.g. digital ping signals) in a predefined sequence
through each transmission coil.

As illustrated in FIG. 1, the wireless power transmitter
may sequentially transmit the detection signals 117 via a
primary detection signal transmission procedure designated by
reference numeral 110, and wmay identify the transmission
coils 111 and 112 that have received a signal strength
indicator 116 from a wireless  power receiver 115,
Subsequently, the wireless power transmitter may sequentially
transmit the detection signals 127 via a secondary detection
signal transmission procedure designated by reference numeral
120, may identify one transmission coil that has better power
transfer efficiency (or charging efficiency), 1i.e. that is
more closely aligned with a reception coil, among the
transmission coils 111 and 112, which have received a signal
strength indicator 126, and may perform control for power
transfer, 1.e. wireless charging, through the identified
transmission coil.

As illustrated in FIG. 1, the reason why the wireless
power transmitter performs the detection signal transmission
procedure two times 1s to more accurately identify which
transmission coil is the most closely aligned with the
reception coil of the wireless power receiver.

When the first transmission coil 111 and the second

transmission coil 112 have received the signal strength
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indicators 116 and 126 as illustrated in the Dblocks
designated by reference numerals 110 and 120 of FIG. 1, the
wireless power transmitter selects the best-aligned
transmission coil based on the signal strength indicator 126
received by each of the first transmission coil 111 and the
second transmission coil 112, and performs wireless charging
using the selected transmission coil.

FIG. 2 is a state transition diagram for explaining a
wireless power transfer procedure that is defined in the WPC
standard.

Referring to FIG. 2, power transfer from a transmitter
to a receiver based on the WPC standard may broadly be
divided into a selection phase 210, a ping phase 220, an
identification and configuration phase 230, and a power
transfer phase 240.

A transmitter may transition to the selection phase 210
when a particular error or a particular event is detected at
the time at which power transfer begins or while power
transfer is maintained. Here, the particular error and the
particular event will become apparent from the following
degcription. In addition, in the selection phase 210, the

transmitter may monitor whether an object is present on an

interface surface. When the transmitter detects that an

object has ©been placed on the interface surface, the

transmitter may transition to the ping phase 220 (8201). In
13
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the selection phase 210, the transmitter may transmit an
analogue ping signal of a very short pulse, and may detect
whether the object is present on the active area of the
interface surface based on variation in the current of a
transmission coil.

When the presence of the object is detected, in the ping
phase 220, the transmitter activates a receiver, and
transmits a digital ping signal to identify whether the
receiver has compatibility with the WPC standard. When the
transmitter receives no response signal with respect to the
digital ping signal (e.g. a signal strength indicator) from
the receiver in the ping phase 220, the transmitter may again
transition to the selection phase 210 (5202). In addition,
when the transmitter receives a signal that indicates the
completion of power transfer (i.e. an end-of-charge signal)
from the receiver in the ping phase 220, the transmitter may
also transition to the selection phase 210 (S203).

When the ping phase 220 is completed, the transmitter
may transition to the identification and configuration phase
230 for collecting information regarding the identification
of the receiver and the configuration and state of the
receliver (8S204).

When the transmitter receives an unexpected packet or
receives no expected packet during a predefined time, when a

packet transmission error occurs, or when no power transfer
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contract is set in the identification and configuration phase
230, the transmitter may transition to the selection phase
210 (S205).

When the identification and configuration for the
receiver are completed, the transmitter may transition to the
power transfer phase 240 for wireless power transfer (S206).

When the transmitter receives an unexpected packet or
receives no expected packet during a predefined time (i.e. a
time-out situation), when a violation of a preset power-
transfer contract occurs, or when charging ends in the power
transmission phase 240, the transmitter may transition to the
selection phase 210 (8207).

In addition, the transmitter wmay transition from the
power transfer phase 240 to the identification and
configuration phase 230 when it is required to reconfigure a
power transfer contract depending on, for example, variation
in the state of the transmitter (S208).

The aforementioned power transfer contract may be set
based on information regarding the states and properties of
the transmitter and the receiver. In one example, the
transmitter state information may  include information
regarding the maximum amount of power that may be transferred
and the maximum number of receivers that the transmitter may
accommodate, and the receiver state information may include

information regarding required power.
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FIG. 3 is a state transition diagram for explaining a
wireless power transfer procedure that is defined in the PMA
standard.

Referring to FIG. 3, power transfer from a transmitter
to a receiver based on the PMA standard may broadly be
divided into a standby phase 310, a digital ping phase 320,
an identification phase 330, a power transfer phase 340, and
an end-of-charge phase 350.

A transmitter may transition to the standby phase 310
when a particular error or a particular event 1is detected
while a receiver identification procedure for power transfer
is performed or while power transfer is underway. Here, the
particular error and the particular event will Dbecome
apparent from the following description. In addition, in the
standby phase 310, the transmitter may monitor whether an
object is present on a charge surface. When it is detected
that an object has been placed on the charge surface or when
an RXID retry is underway, the transmitter may transition to
the digital ping phase 320 (8301). Here, “RXID” 1is an
inherent identifier assigned to a PMA-capable receiver. In
the standby phase 310, the transmitter may transmit an analog
ping signal of a very short pulse, and may detect whether an
object is present on the active area of the charge surface
(e.g. a charger bed) based on variation in the current of a

transmission coil.
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The transmitter, having transitioned to the digital ping
phase 320, transmits a digital ping signal for identifying
whether the detected object is a PMA-capable receiver. When
sufficient power is supplied to a reception end by the
digital ping signal transmitted by the transmitter, the
receiver may modulate the received digital ping signal using
a PMA communication protocol, thereby transmitting a
predetermined response signal to the transmitter. Here, the
response signal may include a signal strength indicator,
which indicates the strength of power received by the
receiver. When receiving an available response signal from
the receiver in the digital ping phase 320, the transmitter
may transition to the identification phase 330 (8302).

When no response signal is received, or when it 1is
checked that the object is not a PMA-capable receiver (i.e. a
Foreign Object Detection (FOD) situation) in the digital ping
phase 320, the transmitter may transition to the standby
phase 310 (8303). In one example, the Foreign Object (FO)
may be a metallic object including, for example, a coin or a
key.

In the identification phase 330, when a receiver
identification procedure has failed or needs to be performed
again, or when the receiver identification procedure does not
end within a predefined time, the transmitter may transition

to the standby phase 310 (S304).
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When receiver identification succeeds, the transmitter
may transition from the identification phase 330 to the power
transfer phase 340 so as to initiate charging (S305).

In the power transfer phase 340, when the transmitter
receives no expected signal within a predetermined time (i.e.
a time-out situation) or detects an FO, or when the voltage
of a transmission coil exceeds a predefined reference value,
the transmitter may transition to the standby phase 310
(S306) .

In addition, in the power transfer phase 340, when the
temperature sensed by a temperature sensor mounted in the
transmitter exceeds a predetermined reference value, the
transmitter may transition to the end-of-charge phase 350
(8307) .

In the end-of-charge phase 350, when it is checked that
the receiver is removed from the charge surface, the
transmitter may transition to the standby phase 310 (S309).

In addition, when the temperature measured after a
predetermined time has passed becomes a reference value or
less in an over-temperature state, the transmitter way
transition from the end-of-charge phase 350 to the digital
ping phase 320 (S8310).

In the digital ping phase 320 or the power transfer

phase 340, the transmitter may transition to the end-of-
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charge phase 350 when receiving an End of Charge (EOC)
request from the receiver (8308 and S311).

FIG. 4 is a view for explaining an electromagnetic-
induction-type wireless charging system according to an
embodiment.

Referring to FIG. 4, the electromagnetic-induction-type
wireless charging system includes a wireless power
transmitter 400 and a wireless power receiver 450. The
wireless power transmitter 400 and the wireless power
receiver 450 are respectively substantially the same as the
wireless power transmitter and the wireless power receiver
described with reference to FIG. 1.

When an electronic appliance including the wireless
power receiver 450 is located on the wireless power
transmitter 400, coils of the wireless power transmitter 400
and the wireless power receiver 450 may be coupled to each
other by an electromagnetic field.

The wireless power transmitter 400 may modulate a power
signal and change a frequency in order to generate an
electromagnetic field for power transfer. The wireless power
receiver 450 may receive power by demodulating an
electromagnetic signal depending on a protocol that is set so
as to be suitable for a wireless communication environment,
and may transmit a predetermined feedback signal, which is

used to control the strength of power to be transferred from
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the wireless power transmitter 400 based on the strength of
received power, to the wireless power transmitter 400 via in-
band communication. In one example, the wirelesgs power
transmitter 400 may increase or reduce the amount of power to
be transferred by controlling an operational frequency in
response to a control signal for power control.

The amount of power to be transferred (or an
increase/reduction in the amount of power) may be controlled
using the feedback signal, which is transmitted from the
wireless power receiver 450 to the wireless power transmitter
400, In addition, communication between the wireless power
receiver 450 and the wireless power transmitter 400 1s not
limited only to the aforementioned in-band communication
using the feedback signal, but may be performed using out-of-
band communication by a separate communication module. For
example, a module for near-field wireless communication, such
as Bluetooth, Bluetooth Low Energy (BLE), NFC, or ZigBee, may
be used.

In electromagnetic induction, a frequency modulation
method may be used in a protocol for the exchange of state
information and control signals between the wireless power
transmitter 400 and the wireless power receiver 450.
Apparatus identification information, charging state
information, power control signals, and the 1like may be

exchanged via the protocol.
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The wireless power transmitter 400 according to an
embodiment, as illustrated in FIG. 4, may include a signal
generator 420 for generating a power signal, a coil L1 and
capacitors C1 and C2, which are located between voltage
supply ends V Bus and GND, which may sense the feedback
signal transmitted from the wireless power receiver 450, and
switches SW1 and SW2, the operation of which is controlled by
the sgignal generator 420. The signal generator 420 may
include a demodulator 424 for the demodulation of the
feedback signal transmitted through the coil L1, a frequency
drive wunit 426 for frequency change, and a transmission
controller 422 for controlling the demodulator 424 and the
frequency drive unit 426. The feedback signal, transmitted
through the coil L1, is demodulated by the demodulator 424,
and thereafter i1s input to the transmission controller 422.
The transmission controller 422 may control the frequency
drive wunit 426 based on the demodulated signal, thereby
changing the frequency of the power signal to be transmitted
to the coil L1.

The wireless power receiver 450 may include a modulator
452 for transmitting the feedback signal through the coil L2,
a rectifier 454 for converting an Alternating Current (AC)
signal, received through the coil L2, into a Direct Current
(DC) signal, and a reception controller 460 for controlling

the modulator 452 and the rectifier 454. The reception
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controller 460 may include a voltage supply unit 462 for
supplying a voltage vrequired for the operation of the
rectifier 454 and other constituent elements of the wireless
power receiver 450, a DC-DC transformer 464 for changing a DC
voltage output from the rectifier 454 to a DC voltage that
satisfies the charging requirement of a charging object (e.g.,
a load), the load 468 to which the converted voltage 1is
output, and a feedback communication unit 466 for generating
a feedback signal, which 1is used to provide the wireless
power  transmitter 400 with, for exanple, information
regarding the state of received power and the state of the
charging object.

In FIG. 4, although the coil L1, included in the
wireless power transmitter 400, means the three transmission
coils 111, 112 and 113 illustrated in FIG. 1, and the
switches SW1l and SW2 and the capacitors Cl and C2, connected
to the transmission coils 111, 112 and 113, may be provided
on each transmission coil 111, 112 or 113, the scope of the
disclosure is not limited thereto.

FIG. 5 1is a view for explaining a method of
manufacturing a transmission coil according to an embodiment.
FIG. 6 is a front view of a transmission coil according to an

embodiment.
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Referring to FIGs. 5 and 6, a copper plate 500 may be
formed of copper (Cu). The copper plate 500 may be thicker
than a general PCB.

First etching “Etching 1” and second etching “Etching 2"
may be performed on opposite surfaces of the copper plate 500.
The first etching “Etching 1” and the second etching “Etching
2" are etching processes performed in various shapes of
patterns including, for example, a concentric spiral
structure, a rectangular structure, or an octagonal structure,
and may be symmetrically performed on opposite surfaces of
the copper plate 500.

FIG. 6 illustrates a coil 600 manufactured by performing
the first etching "Etching 1" and the second etching "Etching
2" on the copper plate 500. Although the coil 600 1is
illustrated as having a concentric rectangular structure, the
scope of the disclosure is not limited thereto. The first
etching "Etching 1" and the second etching "Etching 2" may be
performed at the same time or in sequence.

A first terminal 610 may be formed on the inner end of
the coil 600, and a second terminal 620 may be formed on the
outer end of the coil 600. The first terminal 610 and the
second terminal 620 may correspond to both ends of the coil
Ll illustrated in FIG. 4, and may be connected to a control
circuit board. The control circuit board may be a board

including elements for controlling the operation of the
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wireless power transmitter 400, such as, for example, the
switches SW1l and SW2 and the signal generator 420, and may be
connected to the «coil 600 via connectors 720 and 920
illustrated in FIGS. 7 to 10.

FIG. 7 is a view for explaining a method of
manufacturing a transmission coil layer according to an
embodiment. FIG. 8 is a front view of the transmission coil
layer illustrated in FIG. 7.

Referring to FIGS. 7 and 8, a transmission coil layer
TCL1 may include first to third coils 700-1 to 700-3 and a
PCB 710.

The first to third coils 700-1 to 700-3 may be
configured respectively as the coil 600 illustrated in FIG. 6,
and may overlap each other so as to prevent the generation of
a dead spot in which charging 1is impossible as the result of
areas in which wireless charging is possible being completely
separated from each other.

In particular, the second coil 700-2 and the third coil
700-3 may be spaced apart from each other, and may be
arranged so that the area of the first coil 700-1 that
overlaps the second coil 700-2 and the third coil 700-3 is
50% or more of the entire area of the first coil 700-1, in

order to prevent the generation of a dead spot.
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In some embodiments, the area of the first coil 700-1
that overlaps the second coil 700-2 and the third coil 700-3
may be 90% or more of the entire area of the first coil 700-1.

The PCB 710 may function to electrically separate the
coil 700-1 on the top thereof from the coils 700-2 and 700-3
on the bottom thereof.

The first coil 700-1 may be affixed to a first surface
of the PCB 710 via adhesion, and the second coil 700-2 and
the third coil 700-3 may be affixed to a second surface of
the PCB 710 via adhesion.

The first surface is one surface of the PCB 710, and as
illustrated in FIG. 7, corresponds to the surface that 1s
closer to (or faces) an interface surface 730 on which the
wireless power receiver may be placed. In contrast, the
second surface corresponds to the other surface of the PCB
710, 1.e. the surface at the opposite side of the first
surface, and as illustrated in FIG. 7, corresponds to the
gurface that is farther from the interface surface 730 on
which the wireless power receiver may be placed.

In other words, assuming that a layer including the
first coil 700-1 1is a first layer, a layer including the
second coil 700-2 and the third coil 700-3 is a second layer,
and a layer including the PCB 710 is an intermediate layer,

the first layer may be attached to the first surface of the
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intermediate layer and the second layer may be attached to
the second surface of the intermediate layer.

Although a method of attaching the coil 700-1 on the top
of the PCB 710 and attaching the coils 700-2 and 700-3 on the
bottom of the PCB 710 may include, for example, a method
using a separate adhesive sheet or a method of applying a
synthetic resin having adhesive and insulating properties,
the scope of the disclosure is not limited thereto.

In terms of time, although, after the respective coils
700-1 to 700-3 are formed, the coilsg 700-1 to 700-3 may be
attached to the PCB 710, and the sequence of attachment of
the coils 700-1 to 700-3 may be such that attachment to the
first surface is first and attachment to the second surface
is next, the scope of the disclosure is not limited thereto.

A connector 720, which may allow the top coil 700-1 and
the bottom coils 700-2 and 700-3 to be connected respectively
to the control circuit board, may be inserted into the second
surface of the PCB 710. First terminals and second terminals
of the respective coils 700-1 to 700-3 may be respectively
connected to at least six terminals of the connector 720, and
the at least six terminals may be connected to the control
circuit board.

The control circuit board may be formed below the coils
700-2 and 700-3, and a barrier may be formed between the

control circuit board and the coils 700-2 and 700-3 in order
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to prevent the passage of an electric field and a magnetic
field.

FIG. 8 1is a front view dillustrating the transmission
coil layer TCL1 viewed from the front side (i.e. from the
interface surface 730).

The top coil 700-1 and the bottom coils 700-2 and 700-3
may overlap each other so as to prevent the generation of a
dead spot. The arrangement of the top coil 700-1 and the
bottom coils 700-2 and 700-3 may be altered in various ways
so long as they overlap each other.

The connector 720 may be inserted into the PCB 710 such
that it does not overlap the top coil 700-1 or the bottom
coils 700-2 and 700-3.

With the wireless power transmitter including the
transmission coil layer TCL1 according to the embodiment,
each coil may be thick, thus having reduced resistance.
Thereby, greater power may be wirelessly transferred under
the condition of the same power consumption, and the Quality
factor (Q factor) of the wireless power transmitter may be
improved.

FIG. 9 is a view for explaining a method of
manufacturing a transmission coil layer according to another
embodiment. FIG. 10 is a front view of the transmission coil

layer illustrated in FIG. 9.
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Referring to FIGs. 9 and 10, a transmission coil layer
TCL2 may include first to third coils 900-1 to 900-3 and a
PCB 910.

The first to third «coils 900-1 to 900-3 may be
configured respectively as the coil 600 illustrated in FIG. 6,
and may overlap each other so as to prevent the generation of
a dead spot in which charging is impossible as the result of
areas in which wireless charging is possible being completely
separated from each other.

The PCB 910 may function to electrically separate the
coils 900-2 and 900-3 on the top thereof from the coil 900-1
on the bottom thereof.

The second c¢oil 900-2 and the third coil 900-3 may be
affixed to a first surface of the PCB 910 via adhesion, and
the first coil 900-1 may be affixed to a second surface of
the PCB 910 via adhesion.

The first surface is one surface of the PCB 910, and as
illustrated in FIG. 9, corresponds to the surface that is
closer to (or faces) an interface surface 930 on which the
wireless power recelver may be placed. In contrast, the
second surface corresponds to the other surface of the PCB
910, 1i.e. the surface at the opposite side of the first
surface, and as illustrated in FIG. 9, corresponds to the
surface that is farther from the interface surface 930 on

which the wireless power receiver may be placed.
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That is, in the transmission coil layer TCL2 of FIG. 9,
two transmission coils 900-2 and 900-3 are located at the
side close to the interface surface 930, and one transmission
coil 900-1 is located at the side distant from the interface
surface 930.

In other words, assuming that a layer including the
second coil 900-2 and the third coil 900-3 is a first layer,
a layer including the first coil 900-1 is a second layer, and
a layer including the PCB 910 is an intermediate layer, the
first layer may be attached to the first surface of the
intermediate layer and the second layer may be attached to
the second surface of the intermediate layer.

Although a method of attaching the coils 900-2 and 900-3
on the top of the PCB 910 and attaching the coil 900-1 on the
bottom of the PCB 910 may include, for example, a method
using a separate adhesive sheet or a method of applying a
synthetic resin having adhesive and insulating properties,
the scope of the disclosure is not limited thereto.

At this time, although it is natural to locate one coil
on the top of the PCB 910 and two coils on the bottom of the
PCB 910, the arrangement of the present embodiment (i.e. the
arrangement of two coils on the top) has no negative effect
on physical stability because the respective coils are

attached to the PCB 910.

29
Page 239 of 260



P2016-A0271US

In terms of time, although, after the respective coils
900-1 to 900-3 are formed, the coils 900-1 to 900-3 may be
attached to the PCB 910, and the sequence of attachment of
the coils 900-1 to 900-3 may be such that attachment to the
first surface is first and attachment to the second surface
is next, the scope of the disclosure is not limited thereto.

A connector 920, which may allow the top coils 900-2 and
900-3 and the bottom coil 900-1 to be connected respectively
to the control circuit board, may be inserted into the second
surface of the PCB 910. First terminals and second terminals
of the respective coils 900-1 to 900-3 may be respectively
connected to at least six terminals of the connector 920, and
the at least six terminals may be connected to the control
circuit board. The respective terminals of the connector 920
may be located closest to the first coil 900-1 among the
coils 900-1 to 900-3.

The control circuit board may be formed below the coil
900-1, and a Dbarrier may be formed between the control
circuit board and the coil 900-1 in order to prevent the
passage of an electric field and a magnetic field.

FIG. 10 is a front view illustrating the transmission
coil layer TCL2 viewed from the front side (i.e. from the
interface surface 930).

The top coils 900-2 and 900-3 and the bottom coil 900-1

may overlap each other so as to prevent the generation of a

30
Page 240 of 260



P2016-~A0271US

dead spot. The arrangement of the top coils 900-2 and 900-3
and the bottom coil 900-1 may be altered in various ways SO
long as they overlap each other.

The connector 920 may be inserted into the PCB 910 such
that it does not overlap the top coils 900-2 and 900-3 or the
bottom coil 900-1.

With the wireless power transmitter including the
transmission coil layer TCL2 according to the embodiment,
each coil mway be thick, thus having reduced resistance.
Thereby, greater power may be wirelessly transferred under
the condition of the same power consumption, and the Quality
factor (Q factor) of the wireless power transmitter may be
improved.

In addition, the respective transmission coils 900-1 to
900-3 transmit the detection signals 117 and 127 described
with reference to FIG. 1 in the standby mode. In order to
realize the same reception sensitivity of the detection
signals 117 and 127 on the basis of the interface surface 930,
the voltage applied to the transmission coils 900-2 and 900-3,
which are closer to the interface surface 930, and the
voltage applied to the transmission coil 900-1, which is
farther from the interface surface 930, are different. That
is, because the sensitivity of a signal is reduced as the

transfer distance is increased, the voltage applied to the
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transmission coil 900-1 may be higher than the voltage
applied to the transmission coils 900-2 and 900-3.

Accordingly, when the two coils 900-2 and 900-3 are
arranged on the top as illustrated in FIG. 9, the number of
coils, to which a high voltage needs to be applied, 1is
reduced, which may reduce total power consumption for the
transfer of detection signals.

The distance between the respective transmission coils
900-1 to 900-3 and the interface surface 930 1s associated
with the power transfer efficiency of the respective
transmission coils 900-1 to 900-3 due to a reduction in the
sensitivity of a signal between the respective transmission
coils 900-1 to 900-3 and the interface surface 930.

That is, the power transfer efficiency may be increased
as the distance between the respective transmission coils
900-1 to 900-3 and the interface surface 930 is reduced. 1In
the embodiment of FIG. 9, the number of the transmission
coils 900-2 and 900-3, which are closer to the interface
surface 930, is greater than the number of the transmission
coils (e.g. the transmission coil 900-1), which are farther
from the interface surface 930, which may increase total
power transfer efficiency.

Accordingly, with the wireless power transmitter
including the transmission coil layer TCL2 according to the

embodiment, power consumption for the transfer of detection
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signals may be reduced, and power transfer efficiency may be
increased.

The effects of the wireless power transmitter according
to the embodiments will be described below.

With the wireless power transmitter according to one
embodiment, each coil may be thick, thus having a reduced
resistance. This enables the wireless transmission of
greater power under the condition of the same power
consumption, and may improve the Quality factor (Q factor) of
the wireless power transmitter.

In addition, with the wireless power transmitter, power
consumption for the transmission of detection signals may be
reduced, which may result 1in increased power transmission
efficiency.

The effects to be accomplished by the embodiments are
not limited to the aforementioned effects, and other
unmentioned effects will be clearly understood from the above
description by those having ordinary skill in the art.

The method according to the above-described embodiment
may be implemented as a program that is to be executed in a
computer and may be stored in a computer-readable recording
medium, and examples of the computer-readable recording
medium may include a ROM, a RAM, a CD-ROM, a magnetic tape, a

floppy disc, and an optical data storage device. In addition,
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the computer readable recording medium is implemented in a
carrier wave (e.g., data transmission over the Internet).

The computer-readable recording medium may be
distributed in a computer system connected thereto via a
network so that a computer-readable code may be stored and
executed in a distributed manner. In addition, functional
programs, codes, and code segments for realizing the above-
described method may be easily deduced by programmers skilled
in the art related to the embodiment.

It will be clearly understood by those skilled in the
art that the embodiments may be realized in other particular
forms within a range that does not deviate from the spirit
and essential features of the embodiments.

Accordingly, the above detailed description should not
be construed as being limited in all terms, but should be
considered to be exemplary. The scope of the embodiments
should be determined by the reasonable interpretation of the
accompanying claims, and all changes that fall within the
range equivalent to the embodiments should be understood as

belonging to the scope of the embodiments.
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Application No.: NEW Docket No.: 6655-0513PUSI1
Page 3 of 3

REMARKS

The Specification has been amended to correct a minor typographical error in the cross-
reference paragraph. Claims 1-17 are pending in this application. No new matter has been added.

Entry of the above amendments is earnestly solicited. An early and favorable first action
on the merits is earnestly solicited.

Should there be any outstanding matters that need to be resolved in the present
application, the Examiner is respectfully requested to contact James T. Eller, Jr., Registration
No. 39538, at the telephone number of the undersigned below to conduct an interview in an
effort to expedite prosecution in connection with the present application.

If necessary, the Director is hereby authorized in this, concurrent, and future replies to
charge any fees required during the pendency of the above-identified application or credit any

overpayment to Deposit Account No. 02-2448.

Dated: December 2, 2016 Respectfully submitted,

By /James T. Eller, Jr./

James T. Eller, Jr.

Registration No.: 39538

BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East

P.O. Box 747

Falls Church, VA 22040-0747

703-205-8000

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cts
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Application No.: NEW Docket No.: 6655-0513PUSI1
Page 2 of 3

AMENDMENTS TO THE SPECIFICATION

IN THE SPECIFICATION:

On page 1 of the specification (after the Title), please amend “Cross Reference to Related

Application” paragraph as follows:

CROSS REFERENCE TO RELATED APPLICATION

This application claims priority under 35 U.S.C. § 119 to Korean Patent Application
No. 10-2015-0171274, filed in Korea on December 3,2646 2015, which is hereby incorporated in

their entirety by reference as if fully set forth herein.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cts
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Docket No.: 6655-0513PUS1

(Patent)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Patent Application of:
Yu Ri PARK
Application No.: NEW Confirmation No.: Not Yet Assigned
Filed: December 2, 2016 Art Unit: Not Yet Assigned
For:  WIRELESS POWER TRANSMITTER Examiner: Not Yet Assigned

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

Prior to examination on the merits, please amend the above-identified U.S. patent
application as follows:
Amendments to the Specification begin on page 2.

Remarks begin on page 3.

BIRCH, STEWART, KOLASCH & BIRCH, LLP JTE/JTE/cts
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1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PUOALAEZBIOTAZ,

Approved for gse through 113002014, OMB 06810035

L& Patent and Trademark Offics) LS. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collsction of information unless #t displays & valid OMB cantral number,

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in the attached transmittal lefter,

| hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent{s), end to
transact all business inthe United States Patent and Trademark Office connacted therewith for the application referenced

in the attached transmittal letter (form PTO/AIAB2A or equivalent):
02292

OR

D I hereby appoint Practitioner{s) named below as mylour attorney(s) or agent(s), and fo transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached
transmittal letter form PTO/AIAB2A or equivalent);

Registration Registration
Na
Name Number me Number

Please recognize or change the correspondence address for the application identified in the aflached

transmittal letter to:
The address associated with the above-mentioned Customer Number.

OR
D The address associated with Customer Number;

OR

Firm or
Individual Name

Address

City [ State | Zip |

Country

Telephong

i am the Applicant:
{_Jinventor or Joint Inventor

DLegai Representative of a Deceased or Legally Incapacitated Inventor

Assignee or Person to Whom the Inventor is Under an Obligation to Assign
Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a pefition under 37 CFR 1.48(b}(2) was
granted in the application or is concurrently being filed with this document)
SIGNATURE of Applicant for Patent

| Emall

Signature R e Date ey # ot 3}
Name Mr. Jin Hyun Kim Telephone [« RN ey
Title and Company General Manager, LG Innotek Co., Lid.

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. Subnit multiple forms for more than one signature, see below *.,

D *Total of forms are submitted,

This collection of information is required by 37 CFR 1.31, 1.32:end 1.38. The information is required to abtain or retain 2 benefit by the public which Is 1o fite {ard by the
USPTO to process) an application. Confidentiality s governed by 35 US.C. 122 and 37 CFR 1,11 and 1.14. This coltection is estimated o take 3 minutes to compiate,
ncluding gathering, preparing, and submifiing the completed application farm to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require o complete this form' and/or suggestions for reducing this burden, should be sent to the Chief information Officer, 1.8, Patent and
Trademark Office, U.S. Departrnent of Commerce, P.O. Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
if you need assistance in completing the form, call 1-800-PT0-9188 and select option 2.
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PTO/SB/17 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number

Complete if known
FEE TRANSMITTAL Application Number [ NEWY Conf. No:
Filing Date December 2, 2016

I:l Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Yu Ri PARK
I:l Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Not Yet Assigned

Form PTO/SB/15A or B or equivalent must either be enclosed or have At Uni -

been submitted previously. rt Unit Not Yet Assigned
TOTAL AMOUNT OF PAYMENT | () 1,600.00 Practitioner Docket No. |6655-0513PUS1

METHOD OF PAYMENT (check all that apply)
I:l Check Credit Card I:l Money Order I:l None I:l Other (please identify):
Birch, Stewart, Kolasch &

Deposit Account Deposit Account Number: 02-2448 Deposit Account Name: Birch, LLP

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
I:l Charge fee(s) indicated below I:l Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of fee(s) Credit any overpayment of fee(s)
under 37 CFR 1.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)
FILING FEES SEARCH FEES EXAMINATION FEES
Application Type u(s) s(s) M (S) u(s) S(S) M (S) u(s) s(S) M (S) Fees Paid (S)
Utility 280 140* 70 600 300 150 720 360 180 1.,600.00
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web.
2. EXCESS CLAIM FEES

Eee Description Undiscounted Fee (S) Small Entity Fee {S)  Micro Entity Fee ($)
Each claim over 20 (including Reissues) 80 40 20
Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195
Total Claims Extra Claims Fee (S) Fee Paid (S)

17 -200r HP = X = 0.00 Multiple Dependent Claims
HP = highest number of total claims paid for, if greater than 20. Fee (S) Fee Paid (S)
Indep. Claims Extra Claims Fee (S) Fee Paid (S) 0.00

2 -30r HP = X = 0.00

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e}),

the application size fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee (S) Fee Paid (S)

49 -100 = /50= (round up to a whole number) X = 0.00
4. OTHER FEE(S) Fees Paid (S)
Non-English specification, $130 fee (no small or micro entity discount) &

Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee (5200 small or micro entity)
Other (e.g., late filing surcharge):

(" SUBMITTED BY )
. Registration No.
Signature /James T. Eller, Jr./ (Attorney/Agent) 39538 Telephone 703-205-8000
\_Name (Print/Type) |James T. Eller, Jr. Date December 2, 2016 )

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 15367945 Document Date: 12/02/2016

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission. there is no physical artifact folder. no artifact folder is recorded in
PALM. and no paper documents or physical media exist. The TIFF images in the [FW record werc created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions below.

At the time of document entry (noted above):
e I'xaminers may access SCORE content via the eDAN interface.
o Other USPTO employces can bookmark the current SCORL URL
(http://Score.uspto.gov/ScoreAccessWeb/).
» L:xternal customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: September 30. 2013
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