Case 6:21-ov-00818-ADA Document 2

AO 120 (Rev. 08/10)

Filed 06/15/21 Page lofl

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
[] Trademarks or [M Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:21-cv-00616 6/15/2021 Western District of Texas
PLAINTIFF DEFENDANT

SCRAMOGE TECHNOLOGY LIMITED GOOGLE LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

19,843,215 12/12/2017 Scramoge Technology Limited

2 10,367,370 7/30/2019 Scramoge Technology Limited

3 10,804,740 10/13/2020 Scramoge Technology Limited

4 9,997,962 6/12/2018 Scramoge Technology Limited

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy
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Case 6:2L-ov-00572-A0A Document 2 Filed O8/07/21 Page lof L

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following

[] Trademarks or [M Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:21-cv-00579 6/7/2021 Western District of Texas
PLAINTIFF DEFENDANT
SCRAMOGE TECHNOLOGY LIMITED APPLE INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 10,622,842 4/14/2020 Scramoge Technology Limited
2 9,806,565 10/31/2017 Scramoge Technology Limited
3 10,804,740 10/13/2020 Scramoge Technology Limited
4 9,843,215 12/12/2017 Scramoge Technology Limited
5 10,424,941 9/24/2019 Scramoge Technology Limited

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director ~Copy 4—Case file copy
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Case 6:2L-ov-00572-A0A Document 2 Filed O8/07/21 Page lof L

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following

[] Trademarks or [M Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:21-cv-00579 6/7/2021 Western District of Texas
PLAINTIFF DEFENDANT
SCRAMOGE TECHNOLOGY LIMITED APPLE INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 10,622,842 4/14/2020 Scramoge Technology Limited
2 9,806,565 10/31/2017 Scramoge Technology Limited
3 10,804,740 10/13/2020 Scramoge Technology Limited
4 9,843,215 12/12/2017 Scramoge Technology Limited
5 10,424,941 9/24/2019 Scramoge Technology Limited

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director ~Copy 4—Case file copy
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/264,360 01/31/2019 JEONG WOOK AN SUN.LGIL.420D3
CONFIRMATION NO. 7253
151145 POA ACCEPTANCE LETTER
Shami Messinger PLLC
1000 Wisconsin Ave. NW N AP AR
Suite 200 000000124 758800

Washington, DC 20007
Date Mailed: 04/12/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/06/2021.

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.

/byemane/

page 1 of 1
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/264,360 01/31/2019 JEONG WOOK AN SUN.LGIL.420D3
CONFIRMATION NO. 7253
23557 POWER OF ATTORNEY NOTICE
SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOGIATION R
P.O. BOX 142950

GAINESVILLE, FL 32614

Date Mailed: 04/12/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/06/2021.
+ 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.

/byemane/

page 1 of 1
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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)
ApplicanyPatent Owner: SCRAMOGE TECHNOLOGY LIMITED

Application No./Patent No.: 10,804,740 Filed/Issue Date: 10-13-2020
Tited: Wireless Power Receiver and Method of Manufacturing the Same

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):

L] 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.

D 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: AMN.JEONG WOOK, LEE, JUNG OH, LEEM, SUNG HYUN. KIM, YANG HYUN . LG INNOTEK CO., LTD.

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

Reel 029219 , Frame 0323 , 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-PT0-9199 and select option 2.
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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)

3. 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.
4. 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.

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).

D 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 6, 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.

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

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

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

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

9. Arecord 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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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney 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 16/264,360

Filing Date 01-31-2019

First Named Inventor JEONG WOOK AN

Title Wireless Power Receiver and Method of Manufacturing the Same

Art Unit 2836

Examiner Name DEBERADINIS, ROBERT L

Attorney Docket Number |0106.001POA1

SIGNATURE of Applicant or Patent Practitioner

Signature /Kh aled S h am |/ Date (Optional)
Name Khaled Shami Eﬁﬂi‘éi‘“o“ 38,745

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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
more than one applicant, use multiple forms.

|:| *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-PTO-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

_—wnderthe Papenvork Reduction Actof 1993, no persons are reavired to respond to a collectio ber.
Patent Number 10,804,740
CHANGE OF
Issue Date 10-13-2020
CORRESPONDENCE ADDRESS _
Patent Application Number 16/264,360
Filing Date
Address to: g 01-31-2019
Mail Stop Post Issue First Named Inventor
Commissioner for Patents JEONG WOOK AN
P.O. Box 1450
\Alexandria, 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.

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 6, 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*.

D *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-PTO-9199 and select option 2.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (56 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.

Ex.1002
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Electronic Acknowledgement Receipt

EFS ID: 42375419
Application Number: 16264360
International Application Number:
Confirmation Number: 7253

Title of Invention:

Wireless Power Receiver and Method of Manufacturing the Same

First Named Inventor/Applicant Name:

JEONG WOOK AN

Customer Number:

23557

Filer:

Khaled Shami/Susanh Perez

Filer Authorized By:

Khaled Shami

Attorney Docket Number: SUN.LG1.420D3
Receipt Date: 06-APR-2021
Filing Date: 31-JAN-2019
Time Stamp: 15:34:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)/ Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
1055768
1 Power of Attorney 01060000000_POASigned.pdf no 1
a163dale2fdazffb59023850929044750ed
33a63
Warnings:
Ex.1002
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Information:

137362
Assignee showing of ownership per 37 Pat_10804740_373_aia0096.
2 no 3
CFR3.73 pdf
b8fe7becdbd8afc6e8d5b003ce2daatibba’]
Warnings:
Information:
211493
3 Transmittal Letter Pat_1 080474?_2(?A_Transm|tt no 1
a p f7bd87e7556f65e66290e2a49d7d 102227
e73b
Warnings:
Information:
245967
4 Change of Address Pat_10804740_aia0123.pdf no 2
b8168fcdf40a6c03c12559af70293b9be277)
a56a
Warnings:
Information:
Total Files Size (in bytes){ 1650590

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.

Ex.1002
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e UNITED STATES PATENT AND TRADEMARK OFFICE

ENES UNITED STATES DEPARTMENT OF COMMERCE
R 2 United States Patent and Trademark Office
: Address: COMMISSIONER FOR PATENTS
P.0O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

83

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/264,360 10/13/2020 10804740 SUN.LGL.420D3 7253
23557 7590 09/23/2020

SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOCIATION

P.O. BOX 142950

GAINESVILLE, FL 32614

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 85 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;
JEONG WOOK AN, Seoul, KOREA, REPUBLIC OF;
JUNG OH LEE, Seoul, KOREA, REPUBLIC OF;

SUNG HYUN LEEM, Seoul, KOREA, REPUBLIC OF;
YANG HYUN KIM, Seoul, KOREA, REPUBLIC OF;

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 (Rev. 10/09)
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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 mainicnance fee notifications.
Note: A certificale of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.
23557 7590 0612412020 Certificate of Mailing or Transmission
SALIWANCHIK, LLOYD & EISENSCHENK 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 envelape
A PROFESSIONAL ASSOCIATION addressed to the Mail Stop ISSUE FEE address ahove, or being transmitied (o

the USPTQ via EFS-Web or by facsimile to (571) 273-2885, on the dale below.

P.O. BOX 142950

GAINESVILLE, FL 32614 {Lyped or printed vane
(Signature’
(Date’
| APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. J
16/264.,360 01/31/2019 JEONG WOOK AN SUN.LGL420D3 7253
TITLE OF INVENTION: Wireless Power Receiver and Method of Manufacturing the Same
I APPLN.TYPE | ENTITY STATUS | 1SSUE FEE DUE l PUBLICATION FEE DUE I PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE I DATE DUE J
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 0972472020
| EXAMINER l ART UNIT I CLASS-SUBCLASS J
DEBERADINIS, ROBERT L 2836 307-104000
T. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list Saliwanchik, Lloyd &
CFR 1.363). (1) The names of up to 3 regisiered palent attorneys .
Qo : g ddress (or Ch fC 4 or agents OR, alternatively, 1_Eisenschenk
~hange of corresponaence a ress (or ange ol orrespondence (2) The name ofa single firm (having as a member a
Address form PTO/SB/122) attached. registered attorney or agent) and the names of up to 2 o
- e . R 2 registered patent attorneys or agents. If no name is
IJ "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 3
Number is required.

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

PLLEASE 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. ar 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)
LG INNOTEK CO,, LTD. Seoul, REPUBLIC OF KOREA

Please check the appropriate assignee category or categorics (will not be printed on the patent) : [ Individual ﬁ Corporation or other private group entity [ Government

44, Fees submitted: @Issue Fee [ JPublication Fee (if required) [ JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)
X Blectronic Payment via EFS-Web [ Enclosed check [ Non-clectronic payment by credit card (Attach form PTO-2038)

IXI The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.190065

5. Change in Entity Status (from status indicated above)
NOTE: Absent a valid certitication of Micro Entity Status (see forms PTO/SB/15A and 15B). issue

4 Applicant certifying micro eatity staws. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepled at the risk of application abandonment

- . . N NOTE: If the application was previously under micro entity status, checking this box will be taken

- Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement 1o micro entily status.

1 Applicant chaneing to regular undiscounted fee status NOTILE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
Pplic ging to regular undiscoun us- entity status, as applicable.

NOTE: This form must be signegd in acgordapge-with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signaturc requirements and certifications.
B
W i pae > SefTt lozo

Authorized Signature YW reg >, 0 hae_

Typed or printed name L JOY. Registration No. ___35 589

Page 2 of 3
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Electronic Patent Application Fee Transmittal

Application Number: 16264360

Filing Date: 31-Jan-2019

Title of Invention: Wireless Power Receiver and Method of Manufacturing the Same
First Named Inventor/Applicant Name: JEONG WOOK AN

Filer: Jeff Lloyd/Natalie Stevenson

Attorney Docket Number: SUN.LGI.420D3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I 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
Ex.1002
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Description

Fee Code

Quantity

Amount

Sub-Total in

USD(S)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
Ex.1002
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Electronic Acknowledgement Receipt

EFS ID: 40469173
Application Number: 16264360
International Application Number:
Confirmation Number: 7253

Title of Invention:

Wireless Power Receiver and Method of Manufacturing the Same

First Named Inventor/Applicant Name:

JEONG WOOK AN

Customer Number:

23557

Filer:

Jeff Lloyd/Natalie Stevenson

Filer Authorized By:

Jeff Lloyd

Attorney Docket Number:

SUN.LGI.420D3

Receipt Date: 03-SEP-2020
Filing Date: 31-JAN-2019
Time Stamp: 16:45:29

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 E202093G46439262
Deposit Account 190065

Authorized User

Natalie Stevenson

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)

37 CFR 1.17 (Patent application and reexamination processing fees)

Ex.1002
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance 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| (if appl.)

140606

1 Issue Fee Payment (PTO-85B) IFP-AF.pdf no 1

dfd74f88ef31d827fa5053b7e91e86901892)
edaa

Warnings:

Information:

30426

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

b3c6032760735342280d6eaf62ae4ab1785]

Warnings:

Information:

Total Files Size (in bytes){ 171032

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.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
23557 7590 06/24/2020
SALIWANCHIK, LLOYD & EISENSCHENK DEBERADINIS, ROBERT L
A PROFESSIONAL ASSOCIATION
P.O. BOX 142950 | ART UNIT PAPER NUMBER |
GAINESVILLE, FL 32614 2836
DATE MAILED: 06/24/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/264,360 01/31/2019 JEONG WOOK AN SUN.LGL420D3 7253

TITLE OF INVENTION: Wireless Power Receiver and Method of Manufacturing the Same

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/24/2020

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.
Page 1 of 3
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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)

23557 7590 06/24/2020 Certificate of Mailing or Transmission
SALIWANCHIK. LLOYD & EISENSCHENK I hereby certify that this Fee(s) Transmittal is being deposited with the United
i States Postal Service with sufficient postage for first class mail in an envelope
A PROFESSIONAL ASSOCIATION addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
P.O. BOX 142950 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
GAINESVILLE, FL 32614 (Typed or printed name)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/264,360 01/31/2019 JEONG WOOK AN SUN.LGI.420D3 7253
TITLE OF INVENTION: Wireless Power Receiver and Method of Manufacturing the Same
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/24/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
DEBERADINIS, ROBERT L 2836 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

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2

O e N P 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.

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

|95}

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) : (] Individual [ 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)

(] Blectronic Payment via EFS-Web (] Enclosed check (] 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.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Ex.1002
APPLE INC. / Page 22 of 354



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/264,360 01/31/2019 JEONG WOOK AN SUN.LGL420D3 7253
23557 7590 06/24/2020 | EXAMINER |
SALIWANCHIK, LLOYD & EISENSCHENK DEBERADINIS, ROBERT L
A PROFESSIONAL ASSOCIATION
P.O. BOX 142950 | ART UNIT PAPER NUMBER |
GAINESVILLE, FL 32614 2836

DATE MAILED: 06/24/2020

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.

Page 3 of 3
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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. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) B 16/264,360 AN et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ROBERT L DEBERADINIS 2836 No

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

1.4} This communication is responsive to 12/10/19.
[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 21-40 . 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) MAIl b) (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. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

(O 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.(] 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. Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 12/10/19,4/26/19, 1/31/19.

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

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

/ROBERT L DEBERADINIS/
Primary Examiner, Art Unit 2836

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200612
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Application/Control Number: 16/264,360 Page 2
Art Unit: 2836

DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AIA first to invent provisions.
Allowable Subject Matter

Claims 21-20 allowed.

The following is an examiner’s statement of reasons for allowance: the prior art of record does
not disclose or suggest a wireless power receiver, comprising, inter alia, a connecting unit as claimed.

Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to ROBERT L DEBERADINIS whose telephone number is (571)272-2049. The examiner
can normally be reached on 9 am to 6 pm.

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,
Jared Fureman can be reached on 571 272 2391. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact
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Application/Control Number: 16/264,360 Page 3
Art Unit: 2836

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information system, call 800-786-
9199 (IN USA OR CANADA) or 571-272-1000.

June 12, 2020

/ROBERT L DEBERADINIS/
Primary Examiner, Art Unit 2836
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/264,360 AN ot al.
T
ROBERT L DEBERADINIS 2836
CPC - Searched*
Symbol Date Examiner
HO02J 50/10,50/12,50/70,5/005,7/025, B60L 53/12, GO6K 19/0723, RLD
HO1F 38/14,41/14, H04B 5/0081,5/0037, Y10T 29/4902, HO4W 4/80, 06/12/2020
YO02T 10/7005,10/7072,90/122,90/14,90/16, GO6K 19/07, HO2J 5/
00,7/02, HO4B 5/00
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
TEXT 06/12/2020 RLD
Interference Search

US Class/CPC .
Symbol US Subclass/CPC Group Date Examiner
o ERFEREN 06/12/2020 RLD

/ROBERT L DEBERADINIS/
Primary Examiner, Art Unit 2836

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20200612
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |64 360 AN et al
H “ “ ”“ Examiner Art Unit

ROBERT L DEBERADINIS 2836
CPC
Symbol Type Version
H02J F 2016-02-01.
HO02J | 2016:02-01
GO6K | 2013-01-01
HO02J | 2020-01-01
HO02J | 2020-01-01:
B6OL [ 2019-02:01
HO1F | 20:13-01=01
HO04B | 2013:01:01:
HO04B | 201430101
HO02J I 2016-02-01
HO1F [ 2013-01-01.
Y10T A 2015:01:15:
Y02T A 2013-01-01
Y02T A 2013-01:01
YO02T A 2013:01-01
Y021 A 2013-01:01
Y02T A 2013-01-01
HO4AW A 2018-02-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20
/ROBERT L DEBERADINIS/ 12 June 2020 . ) -
Primary Examiner, Art Unit 2836 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 21 1

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20200612
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/ssue Classification

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

16/264,360 AN etal.
Examiner Art Unit
ROBERT L DEBERADINIS 2836

INTERNATIONAL CLASSIFICATION

CLAIMED

H02J

NON-CLAIMED

GO06K19/07

H02J5/00

H02J7/02

H04B5/00

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

20

/ROBERT L DEBERADINIS/
Primary Examiner, Art Unit 2836

(Primary Examiner)

12 June 2020

(Date)

O.G. Print Claim(s)
21

O.G. Print Figure
1

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20200612
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/264,360 AN etal.
Examiner Art Unit
ROBERT L DEBERADINIS 2836

(O Claims renumbered in the same order as presented by applicant

O CPA (O TD. O R147

CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 10 19 8 28 17 37
2 11 20 9 29 18 38
3 12 1 21 10 30 19 39
4 13 2 22 11 31 20 40
5 14 3 23 12 32
6 15 4 24 13 33
7 16 5 25 14 34
8 17 6 26 15 35
9 18 7 27 16 36
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/ROBERT L DEBERADINIS/ 12 June 2020 . ) -
Primary Examiner, Art Unit 2836 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 21 1
U.S. Patent and Trademark Office Part of Paper No.: 20200612
Page 3 of 3
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control number.

Receipt date: 04/26/2019

18/264,360 ~ GAU:

PTO/SBIOBA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

Complete if Known

Substitute for form 1449A/PTO
Application Number 16/264,360
First Named Inventor Jeong Wook An
(use as many sheets as necessary) Art Unit 2836
Examiner Name
\ Sheet 1 of 1 Attorney Docket Number | SUN.LGI.420D3 )
U.S. PATENT DOCUMENTS
- . Document Number - ; Pages, Columns, Lines, Where
Bamrer |, [ mbar- K Coae | raven | o Cose e " | Rolvantpassages or e
) known) Figures Appear
/R.L.DA U 8,177,137-B2 05-15-2012 Arai ALL
/R.L.D U2 9,053,406-B2 06-09-2015 Higashiyama ALL
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Publication Dat N < Patent Pages, Columns, Lines
E . Cit ublication Date ‘ameo 'a lentee or Wh }Y? | P !
ﬁ:{ig;g?r Né_e1 Countey Code® - Number - Kind Code® i known) MM-DD-YYYY Applicant of Cited Document or RZrIZvaite ;gﬁr e:;s;;?:asr »
CN-101140635-A
R.L.D/ (with English Abstract)
(Equivalent to U.S. Patent No. SEMICONDUCTOR
F1 8,177,137-B2) 03-12-2008 ENERGY LAB ALL
SONY ERICSSON
R.L.D/ JP-2004-153463-A MOBILECOMMUNIC
F2 {with English Abstract) 05-27-2004 ATIONS JAPAN INC ALL
JPH11-175676-A HITACHI MAXELL
R.L.D/| F3 (with English Abstract) 07-02-1999 LTD ALL
JP-2007-311407-A DAINIPPON
R.L.D/| F4 (with English Abstract) 11-29-2007 PRINTING CO LTD ALL
JP-2012-008857-A
/R.L.D (with English Abstract)
(Equivalent to U.S. Patent No. TOYO ALUMINIUM
F5 9,053,406-B2) 01-12-2012 KK ALL
ON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), titie of the
Initials* No. ! item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T?
nitials 0 number(s), publisher, ity and/or country where published.
R.L.D/ R1 Office Action dated February 2, 2019 in Chinese Application No. 201710325326.5.
/R.L.D/l R2 | Office Action dated February 25, 2019 in Japanese Application No. 2018-012053.
[ Examiner Date ]
| Signature /ROBERT L DEBERADINIS/ ) Considered 06/12/2020 |
*EXAMINER. _Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance

and not considered. Include copy of this form with next communication to applicant.
' Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This coliection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450.

Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

JASUNALGI20D3DS-Refs\4-26-2019\PTO-SB-08(2).doc/mrk

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.

SEND TO:
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Receipt date:

01/31/2019

18/264,360 ~ GAU:

PTO/SB/OBA

(08-03)

Approved for use through 07/31/2006. OMB 0851-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number.

( Substitute for form 1449A/PTO

Complete if Known

_/

Application Number
INFORMATION DISCLOSURE Filing Date Jamiary 312010
STATEMENT BY APPLICANT First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
& Sheet 1 of 15 Attorney Docket Number | SUN.LG!.420D3
U.S. PATENT DOCUMENTS
e | S [ e | S | S | e hed
U1 2003/0141590-A1 07-31-2003 Kamiya et al. ALL
U2 2005/0046573-A1 03-03-2005 De Velasco et al. ALL
U3 2005/0072595-A1 04-07-2005 Se-hoon Cho ALL
U4 2005/0079820-A1 04-14-2005 Yamashita ALL
Us 2005/0116874-A1 06-02-2005 El-Mahdawy et al. ALL
U6 2005/0275497-A1 12-15-2005 Ramadan et al. ALL
U7 2006/0166506-A1 07-27-2006 Okawa et al. ALL
Ug 2007/0001921-A1 01-04-2007 Takahashi ef al. ALL
U9 2007/0007661-A1 01-11-2007 Burgess et al. ALL
U10 2007/0020932-A1 01-25-2007 Maruyama et al. ALL
U1 2007/0069961-A1 03-29-2007 Akiho et al. ALL
u12 2007/0095913-A1 05-03-2007 Takahashi et al. ALL
u13 2007/0254432-A1 11-01-2007 Yamazaki et al. ALL
u14 2007/0279002-A1 12-06-2007 Afshin Partovi ALL
U15 2008/0055046-A1 03-06-2008 Shimizu ALL
Uu1e 2008/0129439-A1 06-05-2008 Nishikawa et al. ALL
U1tz 2008/0164840-A1 07-10-2008 Kato et al. ALL
U18 2008/0197957-A1 08-21-2008 Kondo Yoichiro et al. ALL
u19 2008/0200210-A1 08-21-2008 Lim et al. ALL
U20 2008/0246664-A1 10-09-2008 lkemoto et al. ALL
U21 2008/0266748-A1 10-30-2008 Hyung-Joo Lee ALL
Examiner Date
[Signature /ROBERT L DEBERADINIS/ Considered 06/12/2020 ]

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant’s unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6 Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case.  Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCERT WHERE LINED THROUGH. /R.L.D/
JASUN\LGR20DAIDS-Refs\1-31-19PTO-SB-08 doc/lem
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Receipt date: 01/31/2019

control number.

18/264,360 ~ GAU: 2836

PTO/SB/08A

(08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

( Substitute for form 1449A/PTO

Complete if Known

Application Number
INFORMATION DISCLOSURE Filing Date January 31, 2019
STATEMENT BY APPLICANT Firet Namad Inventor Joong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 2 l of | 15 Attorney Docket Number | SUN.LGI.420D3 )
U.S. PATENT DOCUMENTS
e I e e e T e e B
u22 2008/0122570-A1 05-29-2008 Takaishi Konomu ALL
U23 2008/0154178-A1 06-26-2008 Carter Darrick et al. ALL
u24 2008/0303735-A1 12-11-2008 Fujimoto et al. ALL
u25 2009/0029185-A1 01-29-2009 Lee et al. ALL
uz26 2009/0058737-A1 03-05-2009 TSUJIMURA et al. ALL
uz27 2009/0108974-A1 04-30-2009 Raggam et al. ALL
u28 2009/0115681-A1 05-07-2009 Lai et al. ALL
u29 2009/0314842-A1 12-24-2009 Charrin ALL
U30 2009/0315680-A1 12-24-2009 Arimura ALL
U3 2009/0058358-A1 03-05-2009 Inoue Tetsuo et al. ALL
usz 2010/0156735-A1 06-24-2010 Nakamura et al. ALL
U33 2010/0265041-A1 10-21-2010 ALMOG et al. ALL
U34 2010/0277004-A1 11-04-2010 Suzuki et al. ALL
U35 2010/0289341-A1 11-18-2010 Ozaki et al. ALL
U3 2010/0295682-A1 11-25-2010 August et al. ALL
u37 2010/0308187-A1 12-09-2010 Pi-Fen Lin ALL
U38 2011/0032685-A1 02-10-2011 Akiba et al. ALL
U39 2011/0127070-A1 06-02-2011 Ahn ef al. ALL
U40 2011/0267248-A1 11-03-2011 Remski et al. ALL
(St [ 70w & pmmmaonis/ Cagoeg 0011272020 ]

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw fine through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant's unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. 3 Enter Office that issued the document, by the two-letter code (WIPQO Standard T.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.D/
JASUNALGIM20D3\DS-Refs\1-31-19\PTO-SB-08.doc/lem
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Receipt date: 01/31/2019

PTO/SB/0BA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

( Substitute for form 1449A/PTO Complete if Known

18/264,360 ~ GAU:

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant’s unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 18 if possible ° Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450
If you need assistance in completing the form, call 1-800-PTQ-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.D/
JASUN\LGIM20D3\IDS-Refs\1-31-19\PTO-SB-08.doc/lem
Ex.1002

APPLE INC. / Page 35 of 354

Application Number
INFORMATION DISCLOSURE Fing Dats Janiar 313078
STATEMENT BY APPLICANT Firet Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 3 I of l 15 Attorney Docket Number | SUN.LGI.420D3 )
U.S. PATENT DOCUMENTS
amier | Ote |t e ] haksionpde | NemedPases et | (G Parer s R
. known) Figures Appear
U41 2011/0285494-A1 11-24-2011 Jeong ef al. ALL
U42 2011/0302770-A1 12-15-2011 Radenne ef al. ALL
U43 2011/0312382-A1 12-22-2011 ltay et al. ALL
U44 2011/0050164-A1 03-03-2011 Partovi et al. ALL
U45 2012/0001701-A1 01-05-2012 Taniguchi et al. ALL
U46 2012/0019075-A1 01-26-2012 In-Kui Cho et al. ALL
U47 2012/0044114-A1 02-23-2012 Eom et al. ALL
U48 2012/0049986-A1 03-01-2012 In-Kui Cho et al. ALL
U49 2012/0057322-A1 03-08-2012 Waffenschmidt Eberhard ALL
U50 2012/0058722-A1 03-08-2012 LO et al. ALL
Us1 2012/0092222-A1 04-19-2012 KATO et al. ALL
52 2012/0187767-A1 07-26-2012 Kanno ef al. ALL
U5s3 2012/0248981-A1 10-04-2012 Karalis et al. ALL
Us4 2012/0249276-A1 10-04-2012 FONTANA et al. ALL
U555 2012/0274148-A1 11-01-2012 Sung et al. ALL
U5s6 2013/0038278-A1 02-14-2013 Park et al. ALL
Us7 2013/0038497-A1 02-14-2013 Chae et al. ALL
U58 2013/0069444-A1 03-21-2013 Waffenschmidt ef af. ALL
Us9 2013/0106198-A1 05-02-2013 Kuk et al. ALL
Ue0 2013/0113422-A1 05-09-2013 LEE et al. ALL
g?(ganrzlt[:?f; /ROBERT L DEBERADINIS/ gitnesidered 06/12/2020 ]

2838



Receipt date: 01/31/2019

18/264,360 ~ GAU: 2836

PTO/SB/0BA

(08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.8. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number.

( Substitute for form 1449A/PTO

Complete if Known

Application Number
INFORMATION DISCLOSURE Filing Date January 31, 2019
STATEMENT BY APPLICANT Eiret Named Ivertor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 4 | of ] 15 Attorney Docket Number | SUN.LGI.420D3 )
U.S. PATENT DOCUMENTS
il B e e et B
Us1 2013/0176179-A1 07-11-2013 Park ALL
Us2 2013/0200716-A1 08-08-2013 Kesler et al. ALL
Ue3 2013/0249302-A1 09-26-2013 AN et al. ALL
U4 2013/0267170-A1 10-10-2013 CHONG et al. ALL
U65 2013/0271328-A1 10-17-2013 Nickel et al. ALL
Ue6 2013/0285783-A1 10-31-2013 YUSSOF et al. ALL
ue7 2013/0308256-A1 11-21-2013 Lehr et al. ALL
U68 2014/0062827-A1 03-06-2014 KATO ALL
U6B9 2014/0091640-A1 04-03-2014 Scholz et al. ALL
U70 2014/0091758-A1 04-03-2014 Hidaka et al. ALL
U71 2014/0145906-A1 05-29-2014 KATO et al. ALL
U72 2014/0168019-A1 06-19-2014 Hirobe et al. ALL
u73 2014/0168026-A1 06-19-2014 Nakamura et al. ALL
Uu74 2014/0176384-A1 07-26-2014 YOSUI et al. ALL
u7s 2014/0184462-A1 07-03-2014 YOSUI ALL
U76 2014/0210406-A1 07-31-2014 Na et al. ALL
U77 2014/0226293-A1 08-14-2014 SATO ALL
u78 2014/0266030-A1 09-18-2014 PARK et al. ALL
u79 2015/0054455-A1 02-26-2015 Kim et al. ALL
uso 2015/0054457-A1 02-26-2015 Kim ALL
Us1 2015/0061400-A1 03-05-2015 PARK et al. ALL
Examiner Date ; -
[Siqnature /ROBERT 1 DEBERADINIS/ Considered 06/12/2020 ]

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant’s unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 5 Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, calf 1-800-PTO-8199 (1-800-786-9199) and select option 2
ALIL REFERENCES CONSIDERED EXCEPFT WHERE LINED THROUGH. /R.L.D/
JASUNALGINM20D3\DS-Refs\1-31-19PTO-SB-08.doc/lem
Ex.1002
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Receipt date: 01/31/2019 18/264,360 ~ GAU: 2836

PTO/SB/0BA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

( Substitute for form 1449A/PTO Complete if Known \
Application Number
INFORMATION DISCLOSURE Fiing Date Tamoary 31,2078
STATEMENT BY APPLICANT First Nomed Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 5 of 15 Attorney Docket Number | SUN.LGI.420D3 )
U.S. PATENT DOCUMENTS
il I e el I e el B o et

Ug2 2015/0077296-A1 03-19-2015 An et al. ALL
U83 2015/0116178-A1 04-30-2015 Kim et al. ALL
Ug4 2015/0123604-A1 05-07-2015 Lee et al. ALL
Ugs 2015/0145635-A1 05-28-2015 Kurz et al. ALL
Us6 2015/0171519-A1 06-18-2015 Han et al. ALL
u87 2015/0207207-A1 07-23-2015 Park et al. ALL
Uss 2015/0222017-A1 08-06-2015 KUMURA et al. ALL
U89 2015/0281873-A1 10-01-2015 OJALA ALL
Ugo 2016/0064814-A1 03-03-2016 Jang et al. ALL
U9t 2016/0118711-A1 04-28-2016 Finn et al. ALL
Ug2 2016/0126002-A1 05-05-2016 CHIEN ef al. ALL
U93 2016/0188926-A1 06-30-2016 Pachler et al. ALL
Ug4 2016/0204836-A1 07-14-2016 LEE et al. ALL
U9s 2016/0224975-A1 08-04-2016 NA et al. ALL
U96 2016/0315497-A1 10-27-2016 KIM et al. ALL
u97 2016/0345125-A1 11-24-2016 Kim et al. ALL
uUgs 2017/0040696-A1 02-09-2017 Peralta et al. ALL
Ug9 2017/0054213-A1 02-23-2017 Singh et al. ALL
U100 2017/0213644-A1 07-27-2017 Lee et al. ALL
U101 2017/0317519-A1 11-02-2017 YEOM et al. ALL
U102 2017/0338562-A1 11-23-2017 Ozenne et al. ALL

[ Examiner /ROBERT L DEBERADINISZ/ Date

Signature Considered 06/12/2020

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant's unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTQ-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.D/

JASUNALGIM20D3AIDS-Refs\1-31-19\PTO-SB-08.doc/lem
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Receipt date: 01/31/2019 18/264,360 ~ GAU: 2836

PTO/SB/OBA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

{  Substitute for form 1449A/PTO Complete if Known

Application Number
INFORMATION DISCLOSURE [ Filing Date January 31, 2019
STATEMENT BY APPLICANT First Named Imvenior Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 6 I of I 15 Attorney Docket Number | SUN.LGI|.420D3 )
U.S. PATENT DOCUMENTS
cuamer | 06, |t o Caa | aniendae | Memeg e et | R Pessages o Relevar
known) Figures Appear
U103 2017/0345535-A1 11-30-2017 KIM et al. ALL
U104 2018/0076650-A1 03-15-2018 Yamaguchi et al. ALL
U105 2018/0189627-A1 07-05-2018 Kwon et al. ALL
U106 2018/0248255-A1 08-30-2018 NOH et al. ALL
U107 2018/0287243-A1 10-04-2018 KO et al. ALL
U108 4,947,180-A 08-07-1990 Scholz ALL
U109 5,574,470-A 11-12-1996 de Vall ALL
U110 6,008,622-A 12-28-1999 Nakawatase Norio ALL
U111 6,575,374-B1 06-10-2003 Boyadjian et al. ALL
U112 6,950,023-B1 09-27-2005 Martin ALL
U113 7,113,137-B2 09-26-2006 Bisig ALL
U114 7,259,672-B2 08-21-2007 Takei ALL
U115 7,712,672-B2 05-11-2010 Takahashi et al. ALL
U116 7,971,339-B2 07-05-2011 Finn ALL
U117 8,159,182-B2 04-17-2012 Kato et al. ALL
U118 8,514,135-B2 08-20-2013 Jang et al. ALL
U119 8,792,837-B2 07-29-2014 Deguchi et al. ALL
U120 8,947,189-B2 02-03-2015 Maruyama ef al. ALL
U121 9,105,967-B2 08-11-2015 Park ALL
[ g;;ann;'tﬂfg /ROBERT I DEBERADINIS/ gitnesidered 06/12/2020 ]

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant. " Applicant's unique citation designation number (optional). * See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible © Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.D/
JASUN\LGIM20D3\DS-Refs\1-31-19\PTO-SB-08.doc/lem
Ex.1002
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Receipt date: 01/31/2019

control number.

18/264,360 ~ GAU:

PTO/SB/OBA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

f Substitute for form 1449A/PTO

Complete if Known

J

Application Number
INFORMATION DISCLOSURE Filing Date January 31, 2019
STATEMENT BY APPLICANT Firet Namad Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 7 I of l 15 Attorney Docket Number | SUN.LGI.420D3
U.S. PATENT DOCUMENTS
. ) Document Number A v Pages, Columns, Lines, Where
et | e i Ko T | G | G b || e Passge oo
U122 9,165,708-B2 10-20-2015 Lim et al. ALL
U123 9,276,642-B2 03-01-2016 Shostak ALL
U124 9,4560,303-B2 09-20-2016 Su et al. ALL
U125 9,460,847-B2 10-04-2016 Lee et al. ALL
U126 9,484,768-B2 11-01-2016 Park et al. ALL
U127 9,515,513-B2 12-06-2016 Suzuki ef al. ALL
U128 9,543,653-B2 01-10-2017 Han et al. ALL
U129 9,663,476-B2 01-24-2017 An et al. ALL
U130 9,607,757-B2 03-28-2017 Hirobe et al. ALL
U131 9,673,5609-B2 06-06-2017 Park et al. ALL
U132 9,674,646-B2 06-06-2017 Jang et al. ALL
U133 9,761,928-B2 09-12-2017 Han et al. ALL
U134 9,825,484-B2 11-21-2017 Van Bosch et al. ALL
U135 9,843,215-B2 12-12-2017 Yeom et al. ALL
U136 9,941,576-B2 04-10-2018 Ito et al. ALL
U137 9,941,729-B2 04-10-2018 Peralta ef al. ALL
U138 9,941,743-B2 04-10-2018 Peralta et al. ALL
U139 9,948,129-B2 04-17-2018 Singh et al. ALL
U140 9,960,629-B2 05-01-2018 Rajagopalan ef al. ALL
U141 9,991,735-B1 06-05-2018 Yamaguchi et al. ALL
[ Examiner /ROBERT I, DEBERADINIS/ Date 06/12/2020 ]
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant’s unique citation designation number (optional). * See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. % Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9189 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.D/
JASUNALGI20D3M\DS-Refs\1-31-19\PTO-SB-08 doc/lem
Ex.1002
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Receipt date:

01/31/2019

18/264,360 ~ GAU:

PTO/SB/OSA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number.

f Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheels as necessaty)

Complete if Known

Application Number

Filing Date

January 31, 2019

First Named Inventor

Jeong Wook AN

Art Unit

Examiner Name

\ Sheet

8 lofl

15

Attorney Docket Number

SUN.LGIL.420D3

/

U.S. PATENT DOCUMENTS
) . Document Number - . Pages, Columns, Lines, Where
Examiner Cite - e Publication Date Name of Patentee or Applicant
Initials* No. ' Number};r:gm)(:ode (if MM-DD-YYYY of Cited Document Relevan;gﬁ?::gﬁ:e:pg;rReIevam
U142 9,991,744-B2 06-05-2018 Lee et al. ALL
U143 10,003,120-B2 06-19-2018 Kang et al. ALL
U144 10,063,100-B2 08-28-2018 Singh ef al. ALL
U145 10,014,577-B2 07-03-2018 Cao ALL
U146 10,110,052-B2 10-23-2018 YEOM et al. ALL
U147 2013/0169398-A1 07-04-2013 Sugita et al. ALL
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Publication Dat N ( Patent Pages, Columns. Lines
E . Cit ublication Date ‘ameo ‘a entee or Wwh é | y !
I:?(E"Z.er No!le! County Code® - Number * - Kind Code® (f knowr) MM-DD-YYYY Applicant of Cited Document or Rflzvaite ;z::rz:;s;s: asr »
CN-101256876-A
F1 (With English Abstract) 09-03-2008 TDK Corp. ALL
CN-101924398-A
F2 (With English Abstract) 12-22-2010 Zhongyou et al. ALL
CN-102083280-A
F3 (With English Abstract) 06-01-2011 LG Innotek Co., Ltd. ALL
CN-102360718-A Samsung Electro
F4 (With English Abstract) 02-22-2012 Mechanics K.K. ALL
CN-1784510-A
F5 (With English Abstract) 06-07-2006 TDK Corp. ALL
EP-02642632-A2
F6 |(Equivalent to US 2013/0249302-A1)| 09-25-2013 LG Innoteck Co., Ltd. ALL
EP-02752943-A1
F7 (Equivalent to US 9,460,847-B2) 07-09-2014 | LG Innoteck Co., Ltd. ALL
Examiner Date
[Signature /ROBERT L DEBERADINIS/ Considered 06/12/2020 J

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant's unique citation designation number (optional) ? See Kind Codes of
USPTQ Patent Documents at www.uspto.gov or MPEP901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicant is to place a check mark here if English language
Translation is attached.

This coliection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time wilt vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
if you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199} and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.D/
JASUNALGRM20D3\DS-Refs\1-31-19\PTO-SB-08.doc/lem
Ex.1002
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Receipt date: 01/31/2019

18/264,360 ~ GAU: 2836

PTO/SB/OBA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

control number.

( Substitute for form 1449A/PTO

Complete if Known

Application Number
INFORMATION DISCLOSURE Filing Date January 31, 2019
STATEMENT BY APPLICANT First Namod Imventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
Sheet 9 l of | 15 Attorney Docket Number | SUN.LGI1.420D3 )
FOREIGN PATENT DOCUMENTS
Foreign Parent Document Publication Date Name of Patentee or Pages, Columns, Lines,
Examiner | Cite ety Goce® N Ko Coce ko MM-DD-YYYY | Applicant of Cited Document [ ¥ere ReErsn Paceaoss »

JP-2004110854-A

F8 (With English Abstract) 04-08-2004 Toshiba Corp. et al. ALL
JP-2004364199-A

F9 (With English Abstract) 12-24-2004 Sony Corp. ALL
JP-2006-042519-A

F10 (With English Abstract) 02-09-2006 Seiko Epson Corp. ALL
JP-2008-027015-A Dainippon Printing

F11 (With English Abstract) 02-07-2008 Co., Ltd. ALL
JP-2008-172872-A Sony Ericsson Mobile

F12 (With English Abstract) 07-24-2008 Comm, et al. ALL
JP-2008-205215-A

F13 (With English Abstract) 09-04-2008 Seiko Epson Corp. ALL
JP-2008-210861-A Yonezawa Densen ef

F14 (With English Abstract) 09-11-2008 al. ALL
JP-2009033106-A Taida Electronic Ind.

F15 (With English Abstract) 02-12-2009 Co. Lid. ALL
JP-2011-097534-A

F18 (With English Abstract) 05-12-2011 Tokai Rika Co., Lid. ALL
JP-2012-010533-A

F17 (With English Abstract) 01-12-2012 | Murata MFG Co., Ltd. ALL
JP-2012-0191134-A Murata Manufacturing

F18 (With English Abstract) 10-04-2012 Co. ALL
JP-2012019302-A

F19 (With English Abstract) 01-26-2012 Nec Tokin Corp. ALL
JP-2012-178959-A

F20 (With English Abstract) 09-13-2012 Equos Res. Co. Ltd. ALL
JP-H04-51115-U

F21 (With English Abstract) 04-30-1992 Hitachi Ferrite, Ltd. ALL

Examiner Date
[ Signature /ROBERT L DERERADINIS/ Considered 06/12/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * Applicant's unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible ¢ Applicant is to place a check mark here if English language

Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

SEND TO:

if you need assistance in completing the form, call 1-800-PTO-9189 (1-800-786-9199) and select option 2.
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Receipt date: 01/31/2019

18/264,360 ~ GAU: 2836
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Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

control number.

( Substitute for form 1449A/PTO Complete if Known
Application Number
INFORMATION DISCLOSURE Fiing Date January 31,2079
STATEMENT BY APPLICANT First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 10 ] of ] 15 Attorney Docket Number | SUN.LGI.420D3
FOREIGN PATENT DOCUMENTS
Foreign Patent Document o Pages. Columns. Lines
Examiner Cite PMUKII‘[CS)S(_)?YDYE'}{E A :‘: amme ;&;zz%ﬁis& ent Whe?e Relevant ?assagés
Initials® No. Country Code * - Number * - Kind Code® (if known) PP or Relevant Figures Appear T
JP-H06-267746-A
F22 (With English Abstract) 09-22-1994 | Murata MFG Co., Ltd. ALL
JP-H07-074038-A
F23 (With English Abstract) 03-17-1995 TDK Corp. ALL
JP-H08-79976-A
F24 (With English Abstract) 03-22-1996 TDK Corp. ALL
JP-H10282232-A
F25 (With English Abstract) 10-23-1998 Toshiba Corp. ALL
JP-S56-78415-U
F26 (With English Abstract) 06-25-1981 Omron Corporation ALL
JP-561-69811-U Fui Denki Kagaku
F27 (With English Abstract) 05-13-1986 Kabushiki Kaisha ALL
KR-10-1177302-B1
F28 (With English Abstract) 08-30-2012 Nanomag Co., Ltd. ALL
KR-1020040063286-A
F29 (With English Abstract) 07-14-2004 Flex-Tech Co., Ltd. ALL
KR-10-2005-0120481-A Samsung Techwin
F30 (With English Abstract) 12-22-2005 Co., Lid. ALL
KR-10-2006-0008332-A
F31 (With English Abstract) 01-26-2006 Sony Corp. ALL
KR-10-2008-0074640-A
F32 (With English Abstract) 08-13-2008 Anyquitous Co., Ltd. ALL
KR-10-2010-0130480-A UK Tech. Co. Ltd., et
F33 (With English Abstract) 12-13-2010 al. ALL
KR-10-2012-0016778-A Samsung Electronics
F34 (With English Abstract) 02-27-2012 Co., Ltd. ALL
KR-10-2012-0123375-A
F35 (With English Abstract) 11-08-2012 | Asahi Glass Co., Ltd. ALL
Examiner Date
Signature /ROBERT L DEBERADINIS/ Considered 6/12/2020 ]

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEPS01.04. ? Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). ‘ For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPQO Standard ST. 16 if possible. ° Applicant is to place a check mark here if English language

Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.

Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/OBA
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Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number.

( Substitute for form 1449A/PTO

Complete if Known

Application Number
INFORMATION DISCLOSURE Fiing Dats January 31, 2015
STATEMENT BY APPLICANT Firet Named Imventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 11 ] of I 15 Attorney Docket Number | SUN.LGI|.420D3
FOREIGN PATENT DOCUMENTS
LN Palent Locmen: Publication Date Name of Patentee or Pages. Columns, Lines,
E'ﬁt?;lg?r '\?Ate‘ Country Code > - Number * - Kind Code® (if known) MO Aeplcantof Cited Pocument ygz;zﬂf;z%:fsg:; T
KR-1020130015618-A
F36 (With English Abstract) 02-14-2013 EMW Co., Ltd. ALL
KR-10-2013-0028301-A Se Gi Synthetic
F37 (With English Abstract) 03-19-2013 | Environment Co., Ltd. ALL
KR-10-2013-0028302-A Osung Mega Power
F38 (With English Abstract) 03-19-2013 Co., Ltd. ALL
KR-10-2014-0113205-A LG INNOTEK CO.,
F39 (With English Abstract) 09-24-2014 LTD ALL
TW-M424550-U1
F40 (With English Abstract) 03-11-2012 TDK Taiwan Corp. ALL
WO0-2012008693-A2 Hanrim Postech. Co.
F41 (With English Abstract) 01-19-2012 Ltd. et al. ALL
WO-2012150293-A1
F42 (With English Abstract) 11-08-2012 Scholz et al. ALL
CN-1816945-A
(With English Abstract)
F43 | (Equivalent to US 2007/0095913) 08-09-2006 SONY CORP ALL
BEIJING WATCH
CN-2888666-Y DATA SYSTEM CO.,
F44 (With English Abstract) 04-11-2007 LTD ALL
CN-1592986-A ETA SA
(With English Abstract) MANUFACTURE
F45 (Equivalent to US 7,113,137-B2) 03-09-2005 HORLOGERE S ALL
SMART APPROACH
CN-202120299-U TECHNOLOGY CO,,
F46 (With English Abstract) 01-18-2012 LTD ALL
CN-1462413-A
(With English Abstract)
F47 (Equivalent to US 6,950,023) 12-17-2003 GEMPLUS ALL
Examiner Date
[Siqnalure /ROBERT L DEBERADINIS/ Considered 06/12/72020 ]

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant's unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language

Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the

USPTO to process) an application

Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,

including gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, calf 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Receipt date:

01/31/2019

18/264,360 ~ GAU:

PTO/SB/OBA  (08-03)
Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

control number
[ Substitute for form 1449A/PTO Complete if Known
Application Number
INFORMATIO:??E;S?XSE Filing Date January 31, 2019
STATEMENT First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 12 l of l 15 Attorney Docket Number | SUN.LGI|.420D3
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Publication Da N ¢ Patent pages, Columns, Lines,
E i Cit ubication bate vame of Palentee or Where éelevam Péssagés
;?t?;ig.ef N;.e, Country Gode® - Nurmber - Kind Gode® (i known) MM-DD-YYYY Applicant of Cited Document o Relevant Figures Appear »
ISHIKAWAJIMA
JP-2001-027687-A HARIMA HEAVY IND
F48 (With English Abstract) 01-30-2001 COLTD ALL
JP-2002-299138-A
F49 (With English Abstract) 10-11-2002 | Kawasaki Steel Corp. ALL
CN-101573716-A ASSA ABLOY
(With English Abstract) IDENTIFICATION
F50 (Equivalent to US 7,971,339) 11-04-2009 TECH et al. ALL
NON PATENT LITERATURE DOCUMENTS
E : - Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
xaminer | Cite ; S A - . 5
Initials* No. | item (book, magazine, journal, sgnal, symposium, catalog, etc.), date,_ page(s), volume-issue T
number(s), publisher, city and/or country where published.
R1 Dainippon Printing (JP 2008-027015) Translation F5; February 2008.
R2 European Patent Communication dated October 19, 2017, in European Application No. 13763524.9-
1806.
R3 European Search Report dated August 29, 2017 in European Application No. 17157643.2.
R4 European Search Report dated August 8, 2017 in European Application No. 16206292.1.
R5 European Search Report dated February 4, 2016 in European Application No. 13763524.9.
R6 European Search Report dated July 1, 2014 in European Application No. 12190583.0.
Examiner Date )
NIs
Signature /ROBERT I DEBERADI / Considered 06/12/2020
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance

and not considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including

gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case.

Any comments on the

amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450
Commissioner for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.

If you need assistance in completing the form, cafl 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Receipt date: 01/31/2019 16/264,380 ~ GAY:

PTO/SB/0BA  (08-03)
Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

f Substitute for form 1449A/PTO

Complete if Known

Application Number
ISNTFAC‘)T'E“ICIAER?';YDIASPC;-SSXS$ Filing Date January 31, 2019
First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
k Sheet 13 l of | 15 Attorney Docket Number | SUN.LGI.420D3 )
NON PATENT LITERATURE DOCUMENTS
Examiner | Cit Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
| .?”?'Te N 91 item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2
niials o number(s), publisher, city and/or country where published.
R7 International Search Report dated July 25, 2013 in International Application No.
PCT/KR2013/002406.
R8 International Search Report dated July 26, 2013 in International Application No.
PCT/KR2013/002412.
R9 International Search Report in International Application No. PCT/KR2013/002412, filed March 22,
2013.
R10 | Murata (JP 2012-191134) - Translated patent; October 2012.
R11 Office Action dated August 10, 2016 in Japanese Application No. 2015-172306.
R12 | Office Action dated August 24, 2015 in US Application No.13/663,012.
R13 | Office Action dated August 24, 2016 in Taiwanese Application No. 103130766.
R14 | Office Action dated December 21, 2015 in Chinese Application No. 201380026460.5.
R15 | Office Action dated February 13, 2015 in US Application No.13/663,012.
R16 | Office Action dated February 14, 2017 in Japanese Application No. 20156501586.
R17 | Office Action dated February 24, 2014 in Korean Application No. 10-2013-0028301.
[ Examiner /ROBERT 1. DEBERADINIS/ Date 5 )
| Signature Considered 06/12/2020 )
*EXAMINER: |Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance

and not considered. Include copy of this form with next communication to applicant.

" Applicant's unigue citation designation number (optional). 2 ppplicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours o complete, including
gathering, preparing, and submitting the completed application form to the USPTC. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

If you need assistance in completing the form, call 1-800-PT0Q-9199 (1-800-786-9199) and select option 2.
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Receipt date: 01/31/2019 186/284,380

PTO/SB/08A  (08-03)
Approved for use through 07/31/2006. OMB 0851-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

-~ GAU: 2836

[ Substitute for form 1449A/PTO

Complete if Known

Application Number
?TZ%%%%R?E?ES;S?KEE Filing Date January 31, 2019
First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\_  Sheet 14 | of ] 15 Attorney Docket Number | SUN.LGI.420D3 )
NON PATENT LITERATURE DOCUMENTS
E ] Cit Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
| ).(?n;'?er e item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2
niais No. number(s), publisher, city and/or country where published.
R18 | Office Action dated February 24, 2014 in Korean Application No. 10-2013-0028302.
R19 | Office Action dated July 1, 2014 in European Application No.12190583.0.
R20 | Office Action dated June 2, 2016 in U.S. Application No. 14/387,521.
R21 Office Action dated June 29, 2016 in Chinese Application No. 2015610084340.1.
R22 | Office Action dated November 11, 2013 in Korean Application No. 10-2012-0123375.
R23 | Office Action dated November 12, 2013 in Japanese Application N0.2012-238615.
R24 | Office Action dated October 7, 2014 in Japanese Application N0.2012-238615.
R25 | Office Action dated September 28, 2016 in Korean Application No. 1020130028300.
R26 | Office Action dated November 27, 2017 in U.S. Application No. 15/362,367.
R27 | Office Action dated May 2, 2018 in Chinese Application No. 201610391052.5.
R28 | Office Action dated April 30, 2018 in U.S. Application No. 15/362,367.
Examiner /ROBERT I DEBERADINIS/ Date 06/12/2020
\_Signature Considered y
EXAMINER. Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance

and not considered. Include copy of this form with next communication to applicant.

* Applicant’s unique citation designation number (optional). 2 applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.  SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.D/
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01/31/2019

18/264,360 ~ GAU:

PTO/SB/OBA  (08-03)
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U S Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number

( Substitute for form 1449A/PTO

INFORMATION DISCLOSURE

Complete if Known

Application Number

STATEMENT BY APPLICANT il January 31, 2019
TEMEN First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit

Examiner Name

\ Sheet

15 I of l 15 Attorney Docket Number | SUN.LGI.420D3

NON PATENT LITERATURE DOCUMENTS

E iner | cit Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
| ).(?T'*e N' e' item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2
nitials 0. number(s), publisher, city and/or country where published.
R29 | Office Action dated June 15, 2018 in U.S. Application No. 15/360,425.
R30 Office Action dated July 10, 2018 in U.S. Application No. 15/430,173.
[ Examiner Date )
| Signature /ROBERT L DERERMADINIS/ Considered 06/12/2020 |
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance

and not considered. Include copy of this form with next communication to applicant.

" Applicant’s unique citation designation number (optional). ? Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, inciuding

gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case.

Any comments on the

amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.L.D/
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f :same power adj receiver  : USOCR; FPRS; EPO; :16:33
same substrate) “JPO; DERWENT; ; ? ‘
: 'IBM_TDB

19 12 (G06K 19/0723) AND US-PGPUB; USPAT; OR ‘ON :2020/06/12
f : i (wireless same power adj  { USOCR; FPRS; EPO; :16:35
receiver same substrate) -JPO; DERWENT; : : ?

- (GO6K 19/07) AND (wireless : US-PGPUB; USPAT; : 5 :

isame power adj receiver  :USOCR; FPRS; EPO; 116:36

i same substrate) :JPO; DERWENT; : ;
i {IBM_TDB 3
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2

4

same substrate)

same power adj receiver
“same substrate)

' (HO4B 5/0037) AND
‘ (wireless same power adj
. receiver same substrate)

(HO4B 5/0081) AND
i (wireless same power adj
receiver same substrate)

' (HO1F 38/14) AND (wireless -
‘same power adj receiver

US-PGPUB; USPAT;

USOCR; FPRS; EPO;
:JPO; DERWENT;

(HO1F 41/14) AND (wireless

IBM_TDB
US-PGPUB; USPAT;

{USOCR; FPRS; EPO;
- JPO; DERWENT;
:IBM_TDB

- US-PGPUB; USPAT;
:USOCR; FPRS; EPO;
:JPO; DERWENT;
"IBM_TDB

(US-PGPUB; USPAT,  OR

“USOCR; FPRS; EPO;
-JPO; DERWENT;

oR  ON

:2020/06/12
16:37

2020/06/12
:16:38

12020/06/12
116:39

2020/06/12
16:39 :

-US-PGPUB; USPAT;
_USOCR; FPRS; EPO;
:JPO; DERWENT;
IBM_TDB

6

s

0

“(H04B 5/00) AND (wireless
:same power adj receiver
-same substrate)

©(Y10T 29/4902) AND
: (wireless same power adj
- receiver same substrate)

| (HO4W 4/80) AND (wireless
:same power adj receiver
-same substrate)

© (YO2T10/7005) AND
- (wireless same power adj
 receiver same substrate)

-(Y02T 10/7072) AND
- (wireless same power adj
. receiver same substrate)

© (YO2T90/122) AND
- (wireless same power adj
receiver same substrate)

_US-PGPUB; USPAT; ~ OR

- USOCR; FPRS; EPO;
:JPO; DERWENT;
‘IBM_TDB

{US-PGPUB; USPAT;
-USOCR; FPRS; EPO;
:JPO; DERWENT;
'IBM_TDB

”?UVSV-VPGPU'B;" UéPAﬂ S

“USOCR; FPRS; EPO;
:JPO; DERWENT;
'IBM_TDB

| US-PGPUB; USPAT;
{USOCR; FPRS; EPO;
- JPO; DERWENT;
'IBM_TDB

{US-PGPUB; USPAT;

|USOCR; FPRS; EPO;
- JPO; DERWENT;
‘IBM_TDB

o

ON

R ON

:2020/06/12
16:40

2020/06/12
16:41 |

2020/06/12
116:42

20200612
:16:43

:2020/06/12
16:43

2020/06/12
16:44

22

same substrate)

~(YO2T 90/16) AND (wireless |
i same power adj receiver
‘same substrate)

| (YO2T 90/14) AND (wireless -
{same power adj receiver

US-PGPUB; USPAT;

| USOCR; FPRS; EPO;
- JPO; DERWENT;

BMTDB
US-PGPUB; USPAT;

{USOCR; FPRS; EPO;
:JPO; DERWENT;
:IBM_TDB

ON

12020/06/12
16:44

2020/06/12
16:44

Ex.1002

APPLE INC. / Page 51 of 354



1L23 12 (GO6K 19/07) AND (wireless : US-PGPUB; USPAT; SOR ‘ON :2020/06/12
2 ‘same power adj receiver  { USOCR; FPRS; EPO; 116:45

- same substrate) -JPO; DERWENT; ‘ ?
o IBM_TDB | |
1 S457 1233 wireless same power adj  : US-PGPUB; USPAT; ‘OR ‘ON :2020/06/12
; : ‘ receiver same substrate {USOCR; FPRS; EPO; :15:05
: :JPO; DERWENT; : : :

-IBM_TDB

15458 53 (wireless same power adj  US-PGPUB; USPAT; ‘OR ‘ON :2020/06/12

: receiver same ‘USOCR; FPRS; EPO; :15:06
 substrate).clm. -JPO; DERWENT; :
‘IBM_TDB

6/12/2020 4:47:49 PM
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Commissioner for Patents
P.0O. Box 1450
Alexandria, VA 22313-1450
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UNDER 37 C.F.R. §§ 1.97 AND 1.98
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with the examination of the patent application identified above. Copies of the cited references
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Application cited on attached Form PTO/SB/08 pursuant to 37 CFR 1.98(a)(2)(i1).

The undersigned hereby certifies that each item of information contained in this
Supplemental Information Disclosure Statement was first cited in a communication from a
foreign patent office in a counterpart foreign application not more than three months prior to the
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2 Docket No, SUN.LGI1.420D3
Serial No. 16/264,360
It is respectfully requested that the Examiner indicate consideration of the cited

references by returning a copy of the attached form PTO/SB/08 with initials or other appropriate

marks.

Applicants respectfully assert that the substantive provisions of 37 C.F.R. §§ 1.56, 1.97,

and 1.98 are met by the foregoing statements.

The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or
1.17 as required by this paper to Deposit Account 19-0065.

Respectfully submitted,

Jeff Vloyd
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Registration No. 35,589

Phone No.:  352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association
P.O. Box 142950
Gainesville, FL 32614-2950
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CN 102651499 A

R RSRRRRARTRE VTR
. *‘P (12) KAERI B
bed

(10) BIEATS CN 102651499 A
(43) B A% H 2012.08. 29

(21) BiES 201110342659. 1 HO1@ 1,52 (2006.01)

(22) BER 2011, 10. 27 HO2J 17/00(2006. 01)

(30) A7 E
2011-041943 2011.02. 28 JP
2011-041944 2011.02.28 JP
2011-041945 2011.02. 28 JP
2011-041946 2011.02.28 JP
2011-041947 2011.02.28 JP

(M) BEA PRt 225 M ot
hk H AL

(T2) ZEAA I (R ol — A
A

(74) TRUCIBIA b S AU A IR
oA 11227
RIBA Feig T4

(51) Int. CI.
HO10 1/42(2006.01)
HO1Q 1/36(2006. 01)

HO1Q 1,38 (2006.01) BRIZRS 2 7 BEE 15 7 WE 19 5

(54) ZBBAFR
Kk
(57) B/HE
AR KR, —FRE (200 A4 A4 0
fa (260) , #i 4k (260) EAG MG (261) L IRAHE
(261) FEMF RN FT (262) LA Z M ES (262)
WG FF OF (263) BEIRRLTE (270) , Bt
PRRELHE (270) HL L BIEFAA (260) < DLW
R (280), iR R4 (280) WA B 78 bL R e
RERHR (270) IR I HHEP (263) B0 E.
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N 102651499 A W F E Ok B 1/2 51

1. —Fh R Q01 , BRI T -

Fitk (260) , TR 4H 1k (260) EAEIEARER (261) AR A ER (261) 18 A M AR 38
(262) VALK A TR AR (262) FRGEITF LI (263) ;

REIEAR REGHE (270) , TR BEILIR REEE (270) #i2e BAEFTIRFA R (260) H LUK

et (280) , BTl il e d 78 (280) A BLAL L TR i AR R 4630 (270) SEAET BT ik
TFES (263) B .

2. WRPEBURIEDR 1 ik iR 4, Horh B TR L I R 28 (270) SESEIL BTk FF 1148
(263) HIITIR IR I T Frak LR R ETT (270) B9 AW, HoFrik R &g iais M AE ik T 0
il (263) AbPHHE TR .

3. ARIEACRIEL SR 1 PR )R 2, TE Bk JF T (263) A0 B 3T i i 4R R £
(270) BT 77, H BT B4R R &30 (270) FEAEIE ATk I 138 (263) W BTl & o8 T B ik
REFLIR RS (270) R,

4. WRABBCR R 1 b ) R, IE SR b Fa R (260) 1 L0 4k 73 =6 Bk 45 7k
(260) 4B (290) .

5. — R RE, FHAEAE T R4E

FE1A (260) , FTiIRAR1A (260) AHEIRAES (261) R FTIR AR (261) ZEAH F U AR 358
(262) ;

LB T (270) , PribgilE HoT (270) ¥ BAEPTIRFE 1A (260) H 5

ORGSR (280) , JTI T ACHRAR 5E i A (280) # A & AL BT ik 2k Pl it (270) b7
HERATLH (285) LK

B (290) , ik A& (290) TR (260) K FMALEE 55 Tk #ifE (260) .

6. — B RE, RAfEAE TS

Fa1k (260), BTl H 1K (260) AU AR & (261) « AT IR AR &5 (261) ZE o F I AR 8
(262) LLR A FTIAMIAES (262) IRGERY I OEE (263) ;

LR BB T (270) , TRk %0 (270) 4 BAEFTIRFE 1A (260) AR

et (280) , BTt e i 78 (280) A B AEPTIR L8 B ot (270) 77 HALHE 24
St (282) .

7. R AR BR 6 BTIA (1 R 2k, i AL EE E ST AH 7R (260) 1 0 4b B 55 T AR A A
(260) [4z)@ Ak (290) .

8. — B RE, FefibAE TR

itk (260), Frak4r 7k (260) WFGIEMGES (261) FMFTIRIEMEE (261) FE 4 AR 6
(262) ;

FEFEAR R (270) , BT BEILIR R R (270) #i2e BAEFTIRFA R (260) H ;LLK

Fk B A (280) , BT g SRR (280) A B AE TR IL IR R 438 (270) by LLS ik
ALK AES (270) AHRRES FEE (d) .

9. MRAFRBIMESR 8 Prik R ZL, A HEHE AT B AL TR 5T ik (280) b7 LLS ik fi
Bk (280) AR R (dy) MI&E Mk (290) .

10. FRIEBOFZK 9 P’ R, b ik 58 —EEE (d) NTPrRs — & (d) .

11, MRERCFIER 4.5.7.9 LK 10 HPAE—T ik (1R 2k, Hoh ik & @ 14 (290) AL+

2
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ZralEN (292),

12. ARPEBOFIER 1 8 10 FPE — T AT I (19 2K £, JL A A AH B % il 1) 26 A BUARGE
(300) HeAT BEAE PR (262) 1.

13, MRIEBCRIEER 11 ATk (9 R 26, SEh ASHH B R Al 2 A BT (300) BeAn & 2B
AR (262) F.

14, RAEBCFIEK 1 2 10 P IR IR 2, Hob iU R ECK 48 T 100,

15, FRPERCRMELR 11 Frid iR ek, Hom R EECK T4 T 100,

16. —FpRE, R fEAE THL45 -

FEHB (310), BTk FEE (310) A SR 311) MK Ak —R0m (311) AT
%R (312)

RS HET (330), PR sE — R 5 HAT (330) # T8 BAEFTA SLET (310) HIFTR S
—FKE (311) b, HFTRE —RE S (330) BIPHEHE—RIEE 3 (331) FgE—
RIS il (332) 5

H RIS HLET (350) , TR S — R M FHER (350) I AR TR L (310) HIFTIREE
R (312) b, HATIRES R S (350) BIPIEG LS R —um i (351) A
KM 3 (352) , H Y WA SR R ME A G BTk 88 — KT (312) W77 I
TR ZE — 3R T A (350) 5 TR SE —3R i T R (330) EA

B ILAE TE (341, TS — @ LA T3 (341) RS —3km (311) FPriRSE —
K (312) 2 M52 H AR S —R IS — i (331) MPTd s R —im# (351)
AH H IR LK

BB ALAL T (342) , BTl S @ FLAL B (342) fEFTIRE — R (311) MR —
K (312) 2 [A) 528 H AR VFITIR 55— 3R 538 il (332) ATk S 3R 1H 5% — il (352)
SN ERUEED N

17, —FhRER, Rl TAUFF

Z A5 R (330.350.360) , Tk 2 45 HLE (330.350.360) DLAHR7EAHAN S 2
B 250 (310) 173 2, B A BCA A — il (331.351.361) FIZE —umil (332,352,
362) ;

T PRI (310) B AR F I (330.350,360) [ iR 85 — i (331,351,
361) AH b FHER I FLAL B (341.343) sLAK

RAFPTARER (310) H AR T HET (330.350.360) B TR —uiil (332,352,
362) AHH HIER R FLE S (342.344) , Kol iR 5 4y 2 05 G BHHOWE ik 2 4~ 3
# (330.350.360) M2 EIIEAZ A S (330.350.360) AHHEA.
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Rék

[0001] A B MAERES IR R TC Lk fa )y AL S R G P AL IR R 8/ OB T R 2

[0002]  JLAFESR, T A Jy M A T A E A YR L 25 A5 ok AR A ) (HLRE) MBI
TETCG AL S i I R R Tk b, A — R MO SR T = i BR, HZ 21 T 2 1
K. KA H T 2EBE 50 /ANL T 2007 4R 42 T BE 3R 7732, FF HLAEfHI 4n PCT Hiig 5
2009-501510 (JP-A-2009-501510) 7> FF 1 H B FHEE R T A CH A .

[0003]  {EMGIHARTCL LA R G, KT R& M ILIRAE 5 BRI SR SR 4l 1
BOOAR TR, HAEH B Q I CK T3 T 100) FIREZR, HHILRER A A 2l AR SR
RS BIFEOR S RH L — RARST L ) B B R L K B LK.

[0004]  CLZeftt 70T BB dR Jo 4k i J) AR5 A 4 b A A IR R e i R A )3 1 J LA
A i, HAREH BIEA TS 2010-73976 (JP-A-2010-73976) #5k T H T Ltt &
G R H L R B TR R AT A v ) R i e B LA e P R S5 R, b H R
H BRI HE R L TR RN B T T R 2k L b i R R R A AT T 1L
AEAE A1 H R ARk Sl RS B ol L AR 1 B A B ol LB AR 1) 28— J2 B b — A
I3 B SR R 2 B LA B T L A B T P R AR ) 58 )2 EL T BB 3 L I ST R SR
G

[0005] M fn b A FR AL 3G Hhe L A S R e AR W D BR R R R (VA LB AR A0
(V) TR & BN ZEH (ILV)) B, n] AR, RS RERPIRAEM 1~ M R bl 2 e 70 T
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BORIZRAS 1 0 BEHS 7 00 B 16 5T

(54) ZBRETR

REFEEUREEHRE
(57) BHE

AR R —FROR 2 A B, AN 5 B BR N
2 () AR K, B AR AL, T ) B R R 2 A
e —, WREB R T T ERE. B RER
B (1), BAEZ LG (2) LAREE IR &%
BRIEWIMG IR &L (11a) VR H R4k 1
(11a) HEZMEES (1), Bt 5255 )
RV ARG SREAE DL RBEE R (12), 7F 5 RE4k
Bl (11a) TSI R, F AR (11a) I8
AL, RERLEE (11a) HLA B BRIB IR AL
AR AE R, e R (12) T R A s
TR R B AR AL) B < LAY A B B 5 P 5 R
DX R R A R RS [ (11a) FYH )
AR AR PEAR IR 75 3, AR 2 il (11a) ) HRLK
Ak, T R R TR & Bl (1D BIiEdR
PR SR B A KA —E.
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L —FhREAACE, B -

TR FEL R, LA S M RIR A DA R PR 9 DA R R IR R b 1A R e 2 W A 5 %R ¢
e PBI LRI FL A BERD L9 1 20R RS BN R B RO 1 5 DA

AR Py 5 16 55 AT X2 2k Wl 5 5 (AL BT A, A 12 N R Pl 11 HLRR AR AL

FITIE R 2 2 Pl HAT A AR YR L A A2 AL T 22 AL I R L

BT R AR E WIFFALAE T

PR B A L R PR AR E M R A 1 < DA 1 Bt B 0 (5 AL 2 D
U AR P R IR £ 0 R PR A2 A R AR S R 2 AR £k P 1 LR A, %
A6 P UL PSE DX T A P IR VIR P PR TR S 15 TR AIR S R N3

2. WIBUAEER | PR R A B, SURSAEAE T,

PITIR R 2 2k bl BAT 6 BT A3 AR P DS iR A A, P TR B U 8 o PR P e 1

JIT R R F A A T (8 PRI PR SR PRI P A, R i i R e 2 BT LI B 1 2>
R A P

3. WAURIESR 2 PR R E &, JURFIEAE T

JIARETE Py SR AE Ni-Zn=Cu ERHEPER BT Sb AT Co FALMIIBRALIE -

4. WA R 3 PTiR R REGEEE., HARHELE T BT g E 2 A P e A R A
SN Sho0y [ 0.7 B (7 /0 LA 1. 25 H& 1 ) LR ATIA Sh AL AR EL D Co0 1 0 &2
0.2 TRE /T ELRITE Co FALYRI RS

5. —FUE[TAE, B -

YR LB, AT IRCE A8 DU RE 9 3 I A3 06 1R Rl g 1A R e £ B L AN 5 %R ¢
e Pol LI R 1) L 20 S BE G 59 2R AR TRV R 5 R A

FERE Py 5 72 55 A TS e Bl 5 (AL BT B (R S e el 1y LI AZ AL 5 DL

A AR RS, A A PR IR A ) HRR IR B, B iR A TR AT I

T R £ 2k P AT P SRR P A A M AL RS

P8 55 B RFAEAE T

BTt P e AT A R ERR R O R PE AR AR A = LA A B S 1A 468 P L5 DX S Y
U AR TR IR 2 2 Pl ) LIRS A2 A e TR AR S IR 5, AR 2k 2 Bl 1 U AZ AL, 7 1%
A6 PR RE DX~ A5 P it T e R e 1 AR A 3 5 P il 3 KA — 2L

Ex.1002
APPLE INC. / Page 99 of 354



N 102971908 A W O P 1/7 7

RixFBEURBIERE

FAR G

[0001] A% B S oI A2 X6 11— o FRUARG ) 1) FRURE 3780 5 DR AT M R B A T R 225
LR AN IER GBI ERE.

[0002]  AHIEFFREL 2010 45 12 F 1 HAE HAREA I HE 5 8 R 2010-268395 (1) H A
LR HOEAE R EEAR I B R, Tk 2 I X e g S | FZEA g,

HREAR

[0003]  JTAFER, 1 L T ) H WL R RS Y SR A A T () AR R AT BA, Tz A AC R 2R
SR B T e A0, AR AR A ) A2 XA A AR B i a8 A Th B R p e 28 T- B sl i L, 945 4
e BB RIRE AN A R R 3 P B 8 A, T AR b o] BT A m g gE
BT IRE I TC AR WAL R Ak . 5341, XA A E R AOE AR H AR A Re AR B ikt 14T
AT, 17 LS RENE [R) I JEAT o)) 40, DRI G Re 88 2B/ AR 5 e Wit A5 LUy 1C

[00041 fENIEH TiXFE AEE B E H AR RELD (Radio Frequency ldentification :
SR ) R, AR A I N 2R, 8 L, A FPC (Flexible Printed
Circuit P Eil FELES ) « PP AR, 7 2 T Pl bV A Yo i b PR R e dBie s 38 2, A A [
R GRAR TR Bl R R Getsite . 5 3, H{ff FPCLFFC (Flexible Flat Cable (2 P
Hi) S RCA LI, 48112 AL S TRk R R T A 2 P T R e b

[0005]  EIRAYREBIARYEHE FE T 24T BB E TR vt Ml A 0E £, e A 1~
AL -

[0006]  7EHEL A L E R LB IG & I, H 3 -4 1 6 1) ST AR A S A P
A8 FH <5 8 (R s ), I V2% e LA 1 5 R R 7 AR R 5 | N R ERER B . A T AZIXFER)
xS FRI5 R, (R R ER e T, FE R 2 1 JR 0 22 e 3 o4 B A v 100 FE 3R 200/ ) AL A4 ol D
TEh .

[0007]  IANAT ] 12 T, AR A3 T H R 5 2 ] B A 1 LK A < B AR e R R e 2k
P Py PRI A R e e Pl b < B AR RIS T M v I ) N 4 B ) P UK

[0008]  XXAE, HAMREIE R I R EREA I R RETE il I B B AR S R R &, By i3
NBCE AR AB YR Jo] [ 1) <5 J8 O R A R B A2 A . i Ak, O T A9 31 R B e f vk
RE, 2RV S I REME 7 TR VAL G SR AT T Ak . 5340, AT B SE A Bl FAE LA
il A R AL, B B R AR by BRI I AL 1 W5 IR AR TR S r] B b AR
[0009] &b, fEIEFH T IXAEREERAOE 5 B S R4, 4 T E RS S SAERmEan 3
A2 TRVHEAT AR F Ak i) 2835 AN o D AR, I FERR T RGO BE IR w8 At £ =1 /
2n (L0 %) RRKGERITR S RA R ME SR 5, NS 2% 5 e B 2 k1T
FROERIEME, (TAEFEHEE RN, M REMER A O AR R e L. ¢ HA#E T4
A, HAE— 58 A A AR BIE - 1, AERE S 13,56 [MHz], M@ AACE 4 52
TR EGEEAE RGP, WA FEPE R AT &, R RIS 52 31 IR 5 Jm AT A 52 0, o Be 42 il

23
9
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RN IR L RS h 13,56 [MHz] £200 [KHz] AiA5.
(00101 Uhh, 7EAFREARELIR 4k PR b, b T AR R AR, BRI R 4k R 9 B 42 A, L AR iR
Vel 2 5 S5 1 i 129 58 T 22 A o A0 R — ) BH P DR 28 ERD R T R 1) C Fl R e 2 Pl ) e ke
SE TR L5 T R AR A SR AT W82, WA I 90 L K 2= AR T C B4 B 100 5224 .
fan, fE LML 2.5 [wH] B4 L% SO0 T, B T IR D3 5 70KH , PRIIEE 2EAR X T
L B R R AT e A3
[0011]  LRISCHR L Aica T Al EREE, 8 T Ik R R AR AL S R AR AR
), BRI A DU LA R AR A A% 5 2 A et S AR 8 EH 25 SRS DS 00 s PR, A5 by U
R BRI T N -
[o012]  IWA AR

LRI TR

LRSCHR 1 AR 2007-104092 5 A4t

EZEAE
[0013] AR BB AE YL i) R

A KRR 4 | %) LSRR P R M 2 R AR T MR AL i AR A T B AR S
IR RGP I BT AL E o AL, B 13 78 3 2L AN AT 2 MRS I RETEM
HFRMLL . KM2L i A) 1 P 25 B 1k P G A oA/ R 2k 2 ol ) 70 ) P e B 1) 5 R B B ) L K
MR R o FE I 13 H, o HRR il D LA A oA 1 Bl 5 AR T A v A ) — 41
SV E [ 20°C B () HLE L20 FITELRE AR A0 I HLER Ly I ZE{E I BB 36 (Lx — L20) X 100 / L20
iOFIER
[0014]  WLEEVE 13 W] 401, A7 1T 1 Il B AT #-REPE Fr i, 71— 20°C 3 60°C [l R 3T, AH
XFF UL AL 20°C IR HUR L20, K 23 R ES 1. 0% 2. 0% Aidy, S5 RIEIRICR & K
A o
[0015] S TaZXAERERLEE R, FaR i %R Sk L D ic B a5 3 B T A ik b 3R
SRUEAT AR AN E AR EE, BRI, 451 o LAV B AR B A LS RN S R T 1 %%
[0016] A% BH R S8 TR S prefl ol 4 11 Y, B H 7 TRt — P RS E DU RN
FIERGRE MIBGEE, PR R e B A B AR 5 1728, RS B2 A1k, @85
RSN SRRy KAk — 5, Tt BB R e AT 8 A
(0017]  FH T inl IR 7 i

R4 TR IR (1 B 7 58 A I B (R R 26 B RFEAT T, B35 iR
B, FAA #5235 CLBT 52 IR 5 A% R 026 R i b 1) R 4 4 Bl R B R 2 0 el i 2 1
HLA RS, B L RO B RN AR AR BE s DU EYE By AE 5 RER R TB & 35 (K 6 B TE AR, R
2 2 P (1) FLIER AR AL, R 2 2 D) LA v JERORR s L P A0 A i A A 1L P R L REE A B
TV R TR R T A A A < LA B B S P YR DXk P A () R R R L 1)
P JRR 1 AR ARy P A e 1) 7 2, A5 R A 4 Bl ) PG AR A, 0 {8 P 9L P88 DX 35 T s TR IR L B 11 185
PR GIRG I N — 2
[0018] S 4b, ANKR AT M BT E R IEE T, B4 OF R B, RA B2 W RIES
L 52 4% 39 40 %8 R 16 IR R 7 1R R 2 S P L P 5 4 2 DB Wl R 9 1m0 28, By 5 ik e

4
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TR G RIB S SHLME S, 18 RER S PE T8 (A0 5 1 (MR Sk B i) i I AR AL 5 B K8
s A 5L, P PR L U FEL R (K LUK IR 5, B A L IRV AT A 5 R e e B FLAT LR
It P AR A T A2 O B P R F eh AT G R B R P B R AR 1 LS P B
BJ5 s FRD A5t P 1R D3RR P2 2 P ) TR 4 4 P e SR A2 AR AR S ) T 5, AR e
R FELURRAZ AL, 70 A5 PH AR P DX BT A5 R L ) R A 5 iR I K R — B

foo19] A AIRE RGN A 5 RS e Pl B T 772 1o AR E J RAT (R £ 2 B Y WL 4 B
5 1 L A5 P L RE DX ISR PR FE B A G TR A ek il Gy P SRR ) AR AR TR AT s Al B P A 18
FHRIEL P DT A 1 i FL s RO SR AR S R M K TR — B IR, AR IR AT S5 R A i
YRR A AR, (A 2k 2 P 11 FL IR A AL » 0 L T PR AR AT B ) R e 2 18 ) HL S 1 A2 AL By
FEUREIRIAR AL R, AR B 1 AN A B LR SRORIEAT R AN IE AR B, AT AS
A2 T A R 10 205 () A2 K A S T8 T A0 PR P DX 3, RER P A A B RERE I IR A 5 2 5
MR, R E AT

M=% EA

[0020] [ | o BB E RAREE RS R E

[0021] ¥ 2 JEoR oIl R R s a5 A i 1

[0022] & 3 J& I Tt kA I R RE R v i B e 1 i

[0023] || 4A K] AB 2 F i B S 9] Bl 2 R 2Bl 1 2 I AE R IR I

[0024] & 5 JEoR ARSI RS, N D 11 Bl AR 0 T 1 h oL BT 20°C I 1 B L20 (115
FEARAL I HLIER Lx A ZEE I EL 3 (Lx — 1.20) X 100 / 120 FI{ERIE.

[0025] ] 6A 1P 6B J& FH T Uk 843 FH 770 0 % B BRSO R (0 B PR P 1 4 e 0] 2 )
Kl

[0026] K& 7 J& A T BLIALE Ni-Zn—Cu K RETHEAM KL Sb AR Co FALMHIBRANK
HIREREERT L

[0027] & 8 J& H Tt B AR St 77 sl B i) R ke 2 Pl ) LIRS VR B R 1 ) o

[0028] P& 9 J& H T Uk BH ST BT B (R R e BB (v s T DR 1S o

[0020] & 10 27 L ADH Jy (1 )5 B2 A2 A I (1 R R A2 Ak 1 1]

[0030] & 11A I 11C & M T Ut B 5 2 MR Bk i g AR 55 ADH v (3% )& B2 1 & v A2 A AR
T i, R 25 2 Bl ) PR PR R R M T

loo31] & 12 @& Tt B 55 R £ bl eI O & (M 1k 1y (R T Be e 1L

[0032] P&l 13 27 H R I A R A g £ B o AN 4 Ay 1 v T B — A8 1 1
(19 20°C iy FELIER 120 FR9RLEE AR AL A PR Lx (M ZE (I LR (Lx — L20) X 100 / L20 [I{E [
K.

BATHEA
[0033]  LLR, 2 HBH I 40 1 B BRIt 7 207 hAh, AR BHAN PR LT i s 77
3o IR AT ATE AN B9 A B 1) 282 RO [ 3 AT & PR B
[0034]  <HEAKZER)>
& H T AR B R R S AR ) FAE 5 ik LR IR (1) R 36 4 2 TR) 7= A2 139 PR S T

5
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NRIREIREH R T, H s NKE 1 77~ RFID (Radio Frequency Identification)
LIRS R4 100 RAFH

[0035]  JE4ilfE R4 100 HIEH T AR W REABIH 1 0 R LIEAT Ui iRl (1155 4%
2 R o

[0036]  BEE 4R 2A0L4E AR AR LAY | RIZREA I R IEASCIER, BRI F i R At b
L RIEHEAIN R R 2a ;LA RS 8 IR 2R 20 JEN RO IO R ER AL | JRAT I8 A5 4 254K 2b
[0037]  BfI, BiE48 2 ML A 5RER 2a RIS HIZER 2b. FEIZIRHIZEAR 2b 22350 i
—AEGE 2RSS T TR A A R L o A R T N R 1
FECIEA, AT & Pl AR B . (9T, 5 R R ERARER 15 ANELHE 0 . 1, 4% Tl FL o0 i 0k
A7 et , FE T 2 gm0 O BEE R B 2 SRR (0 13. 56MHz) (R128 R4 T VA i, 2R 0 g R 1)
SR, ORI R HIE 5kIN s Rk 2a. T340, fEMREeMiB | i RBAR M LT, %
il VL B R 2R 2a B ORI 1 VR 0155 80K, IO R 2588 (0 1 A 5 R4 U, X 22
FER BB UEAT AT o BEAL, R FE B o, A F — W 0152 S 23 B A FH ) g 7 ORn i )
3, B G A5 A A R 45 7 3L ASK (Ampli tude Shilt Keying MR8 ) %177 .
[0038] A NHLFATIAE 3 PIIRAR B | FR T REHEK L1, A RER L5 BN
T B 2% 2 2 BT S R R R b Lla (T 12, R TR S| N R L LB 11a,
TE5 RN 11a TSR ; LA AR 13, B AT R 2 Hi g 11 1) R a3
o), 55 2 Z 3T IEE .

[0030]  REEHLEK 11 AN TAR PSR e o ik iy i i, 0 fs RERERRE 11a LR
5REGLEPE | la RIS 11b,

[0040]  FREHLEE 11 FIREEME 11a #52 NIEH 48 2 RKIXMH:, Wil 5554 2 5K
IR TGRS » Bl 20 3 1) ) FRUREE KR i1 5 k4 2 L1 A BT 13,

00411  FEMEF 12 K T ¥ MRS 35 2 RIEMIHES 5| N KELE Lla, BT 5 K2k 1E
lla EERIINE, SEEEHEER 12 BE AT, R & 2B a5 FIE LA i 7 2048
oo BAKIF , L1 12 2 7 #0HI e Ae 5 X i A 5208 3 I & e st i s
2 RIEIRE S £ R B A= 10 VUL, SREURE U 78 1 15 559 K 04 77 o) (R4 s 0 ) K3

[0042]  JEAFALFETE 13 AL BB RZ IS 11 B RCRIRS), iS4 2 2 A
TG BRSBTS 13 %R B i A S AT AR, o) 28 M 0 B 2R AT L),
AR S NG R I 7 iER 133, A6, 5 AR 13 AAEERT 133 1 H R 6 2
A% 2 B, A B AT G, JE T 4 AT S A B e SR AT T ), 28 He 28 I B
A TR A TR R 11, KR S5 R R S R S48 2.

[0043]  Z=HAIE 2 Ui WAL HH DL L OXAE I &5 A e K JE B 05 B 48 100 7, REAE L 1 1R
L Ll B EAR R S AR

[0044] 40 BATIR, REEH 11 OHERELZRE 1la S Lb,

[0045]  REkZPE Lla BIUITERRAHIE, S5 HIRE AT 2 1R 2a 48 T W RLE P 5 R &L IE
1o AT BE G A A AL AR R b 7= A2 30 RN A RS 11 LR R 2RI 1 1 3B, MRl i
o

[0046]  IXH¥, RLEHLER 11 MIRLLLLIE 11a 5 R 11b HIEHE, M BGEYR RS, I Rk
LRPE 1la AR L RTHLZRES LIb (AR C, BB £ =1 / Qu (LO)' %) FoRMIERIE.

6
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[0047]  EAE AL 13 FALKE TR HI AT fii 131.CPU 132 fP 4% 133 IITR AL TS ALAA i
[0048]  VAHIMEVE LIS 131 UEATVAHIAL LR, A2 el MR 2R LK 11 [l B2 5 8% 2 & 3% H W B0
B I T B R 0
[0049]  A4b, AR R B 131 EATRE R ALEE, RS %% 2 4t AR B 4R B -
[0050]  CPU 132 i IR 1 fi itk 131, LK MAF RG2S 133 B2 (AR R 12 & 5 4% 2, 5
A&, BAT R ORI R S 131 R I BER S A7k 49% 133 (KR T,
[0051] 7R HA FRGE MR RLEAH | I TIEE RS 29, K 2a AR 2 b 21
FIHLAAS 22, $HIZEAR 2b AR I F % 23, CPU 24 FI{7fit#s 25,
[0052]  RERLEPE 21 0 W A R, TR R 2R AR ER 1 MK R ERER R 1 1a HERS &, X i
Ao E B SR SRR AT OR AR R | BT At )
[0053]  HHAREE 22 SRLRERRE 21 34, MO TR R, . TR HIAEUR g 23 UEAT U Ak 42,
AR RS 25 2 FORERABE M 1 2% B 2 0 3k i R . 55 b, TR TR
LI 23 DHATRETE AL EE, FHAARGEATHL | R 26 TR B B
[0054]  CPU 24 f& il i AR L 23, LU MAFfE AT 25 52 MBI 1% &8 RERpiis 1, 5
A8, AT R TR R FL K 23 S IR B N2 25 (AL EE,
[0055] A SEIIAR S (301 RO S5 1T 5, TR R R Al 1 )R i 11 (R Rk Bl 11a 11
LR L RIS 11b [ C, (3 R K 11 ISR 51548 2 fIRG I —3,
[0056]  <iRJEAMz>

S L IXRE R S5 AR B R 2R 1, AR 1B R 2R fi % 11 BRI b 4 3 R
DX 355 2 A0 A T i 25 U A T 5 9 v 80 ek 2 P ) K /AR S5 P AR A A B 1) 5
PRI 4R T AR AN, TR Se 2218 11a B HURR L 2840 IRe I, BEME 12 BAT I R et
(00571 B, BEYE Y 12 £ B W0 N IR R IR M ER R AA K, « DA A 5 o P IR P )
WL ARA ) R ER LR BB 1 1a (0 HO K AR AR AT B 1 77 2, A KRR P 1 1a Y FRLIR AL, £
RS DO AR R ik L BRI S 5 4% 2 FIRS M Rk — 3L,
loo58] Ky HARMGY, 75 AT 77 A, RERER Pl 1 1a HERREECH 3 28 10, HA IR, i
TAE R 11 (R AR 13,56 MHz RS iR B . X FIXFER R 11a
T R, BEVE 7 12 B AR PR A, 76 20°C £5°CAE, RERERRE 1 1a 1 B NE 2 i fE A
A s o L, B 12 B SRR LB la DB A EEE N 10 um AT 255 1 m
107 SNBEUT R &, A S HEME R 12 (3R R R A N IR R 2R 2R PR 1 La (0 FRLBR (AR AL, HEVY
TR LA AR (R L2 P8 11a f) HLER A BA IR S
[0059] RS 12 J2 SEIR 40 b TR 3R R M2 (0 B M A R B RT, (R AR SRy T A R A
w7 A R RIS LT, A B BRI A 3 o, DURE SRR IR 2 ANl
(7 2, AR LR LR R | La I HLERAR AL,
[0060] 74, 764 AR X380 — 20°C 22 60 °C RIS 0 R, BEME Fr 12 45658 — Uk HE B Ve
CLUFRRE IR . ) BHERE N — 20°C 2 20°C, EVRLEE LUAZ — IR UEAE s (1 DX B, O T KV
PR AR ALAH R R LR 2R PR 1 La 1 RPN R R DI 2% A P T L R
loo61] B, WEME Y 12 J27E Ni—Zn—Cu ZKIFLTEM B Sh A 5 Co A IR A4,
W R F 46 SAd, @ 12 SRS Sh,O, 0. TEEE S (EE%OE 1.25 &
T4 LI Sb ALY DL K Co0 [ 0 2 0. 2 TR 43 L Co k.

7
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[0062]  EILIXAY, REAEHL 1 PSR A 12 B R PEAE Y (R R £k £k P 1 La (¥ HJRR (1Y
AR, ST R A R e 2 B 1 L (1) FLBR T AL BT S BURIE RS 1124 . PRI,
REAEY 1 T A L LX) SERBEAT AR AN AL P, R A 2 B B A 2 [B) 2R K
E TG VR (A PRV DX 3k, B A9 3 AR A, BRI R AT R A 3 o KAk — o, B b7 0
fFo
[0063]  SLjfify] 1

{E BN BN TSI IR G HARA], {6 T R, B, R kbl 11a
FIAA BT, A FIAE AN AR 2 36 [om] X 29 [mm] JERE 4 0. 09 [mm] 4322 B RS AR 11c
) FH ) P Ah 2 ot R R R R i BB S A, W 7 12 B0 AB B, A AMEAR 4 36 [mm] X 29
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electronically transmitted via EFS to the United States AMENDMENT
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Serial No. : 16/264,360
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For : Wireless Power Receiver and Method of Manufacturing the Same

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL PRELIMINARY AMENDMENT

Sir:
Prior to examination, Applicants respectfully request that the application identified above be

amended as follows:
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7 Docket No. SUN.LGI1.420D3
Serial No. 16/264,360
Remarks

Claims 1-20 are pending in the subject application. Claims 1-20 are canceled and claims 21-
40 are added. No new matter is introduced by these amendments. Upon entry of these amendments,
claims 21-40 will be before the Examiner. Favorable consideration of the pending claims is
respectfully requested.

Applicants invite the Examiner to call the undersigned if clarification is needed on any of this
response, or if the Examiner believes a telephonic interview would expedite the prosecution of the
subject application to completion.

The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.160r1.17 as
required by this paper to Deposit Account 19-0065.

Respectfully submitted,

Je oy

Patent Attorney

Registration No. 35,589

Phone No.:  352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association
P.O. Box 142950
Gainesville, FL. 32614-2950
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2 Docket No. SUN.LGI1.420D3
Serial No. 16/264,360
In the Claims

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

1-20. (Canceled)

21. (New) A wireless power receiver, comprising:

a magnetic substrate comprising a first receiving space and a second receiving space;

a coil on the magnetic substrate;

a first connection terminal connected to an outer end of the coil;

a second connection terminal connected to an inner end of the coil; and

a connecting unit comprising a third connection terminal connected to the first connection
terminal, and a fourth connection terminal connected to the second connection terminal,

wherein the first connection terminal and the third connection terminal overlap the first
receiving space in a vertical direction perpendicular to the magnetic substrate,

wherein the second connection terminal and the fourth connection terminal overlap the
second receiving space in the vertical direction, and

wherein the connecting unit comprises:

a wiring layer connected to the third connection terminal and the fourth terminal.

22. (New) The wireless power receiver of claim 21, wherein the first receiving space is
positioned outside the coil, and

wherein the second receiving space is positioned inside the coil.

23. (New) The wireless power receiver of claim 21, wherein the wiring layer is connected
to a receiving circuit, and
wherein the receiving circuit is disposed outside the first receiving space and the second

receiving space.
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3 Docket No. SUN.LG1.420D3
Serial No. 16/264,360
24. (New) The wireless power receiver of claim 21, wherein the connecting unit
comprises:
a first region on which the third connection terminal is disposed;
a second region on which the fourth connection terminal is disposed; and
a third region connecting the first region and the second region,

wherein the third region overlaps the coil in the vertical direction.

25. (New) The wireless power receiver of claim 24, wherein the connecting unit
comprises:

a fourth region not overlapping the magnetic substrate in the vertical direction.

26. (New) A wireless power receiver, comprising:

an adhesive layer comprising a receiving space;

a coil on the adhesive layer;

a first connection terminal connected to an outer end of the coil;

a second connection terminal connected to an inner end of the coil; and

a connecting unit overlapping the receiving space in a vertical direction perpendicular to
the adhesive layer,

wherein the connecting unit comprises:

a third connection terminal connected to the first connection terminal;

a fourth connection terminal connected to the second connection terminal; and

a wiring layer connected to the third connection terminal and the fourth terminal.

27. (New) The wireless power receiver of claim 26, wherein the receiving space extends

from inside the coil to outside the coil.

28. (New) The wireless power receiver of claim 26,

wherein the wiring layer is connected to a receiving circuit, and

wherein the receiving circuit is disposed outside the first receiving space and the second
receiving space.
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4 Docket No. SUN.LGI.420D3
Serial No. 16/264,360
29. (New) The wireless power receiver of claim 26, wherein the connecting unit
comprises:
a first region on which the third connection terminal is disposed;
a second region on which the fourth connection terminal is disposed; and
a third region connecting the first region and the second region,

wherein the third region overlaps the coil in the vertical direction.

30. (New) The wireless power receiver of claim 29, wherein the connecting unit
comprises:

a fourth region not overlapping the adhesive layer in the vertical direction.

31. (New) A wireless power receiver, comprising:

a magnetic substrate comprising a first receiving space and a second receiving space;

a coil on the magnetic substrate;

a first connection terminal connected to one end of the coil;

a second connection terminal connected to an other end of the coil; and

a connecting unit comprising a third connection terminal connected to the first connection
terminal, and a fourth connection terminal connected to the second connection terminal,

wherein the first connection terminal and the third connection terminal is disposed
corresponding to the first receiving space,

wherein the second connection terminal and the fourth connection terminal is disposed
corresponding to the second receiving space,

wherein the connecting unit comprises a wiring layer connected to the third connection

terminal and the fourth terminal.
32. (New) The wireless power receiver of claim 31, wherein the first receiving space is

positioned outside the coil, and

wherein the second receiving space is positioned inside the coil.
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5 Docket No. SUN.LGL.420D3
Serial No. 16/264,360
33. (New) The wireless power receiver of claim 31, wherein the wiring layer is connected
to a receiving circuit, and
wherein the receiving circuit is disposed outside the first receiving space and the second

receiving space.

34. (New) The wireless power receiver of claim 31, wherein the connecting unit
comprises:

a first region on which the third connection terminal is disposed;

a second region on which the fourth connection terminal is disposed; and

a third region on the coil.

35. (New) The wireless power receiver of claim 34, wherein the connecting unit
comprises:

a fourth region which is not disposed on the magnetic substrate.

36. (New) A wireless power receiver, comprising:

an adhesive layer comprising a receiving space;

a coil on the adhesive layer;

a first connection terminal connected to one end of the coil;

a second connection terminal connected to an other end of the coil; and

a connecting unit disposed corresponding to the receiving space,

wherein the connecting unit comprises:

a third connection terminal connected to the first connection terminal;

a fourth connection terminal connected to the second connection terminal; and

a wiring layer connected to the third connection terminal and the fourth terminal.

37. (New) The wireless power receiver of claim 36, wherein the receiving space extends

from inside the coil to outside the coil.
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6 Docket No. SUN.LGI1.420D3
Serial No. 16/264,360
38. (New) The wireless power receiver of claim 36, wherein the wiring layer is connected
to a receiving circuit, and
wherein the receiving circuit is disposed outside the first receiving space and the second

receiving space.

39. (New) The wireless power receiver of claim 36, wherein the connecting unit
comprises:

a first region on which the third connection terminal is disposed;

a second region on which the fourth connection terminal is disposed; and

a third region on the coil.
40. (New) The wireless power receiver of claim 39, wherein the connecting unit

comprises:

a fourth region which is not disposed on the adhesive layer.
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E, TRAERAA RS EANEL, F4h, BRBUARERKS
A ARCHBREC O RAMBEHHE LR, TURARB T 50
IHERERHES N RGBSR GHET. ERFLT, TUARMR
RS RBKERBE Y KXV FE, FESRMBR, Tl e
HRUGE —RERPBERL, ATARS A EKREIHNEBIABRE
¥,

R B LA

A1 RAAFTREBERFX 1 HEBEEHLEHGE,

H2AZ 2D RATHE —RAEFf A EMASEARINE;

B3 ACRLIAE —REBAE R8N E—XK, AEB =%
%, BLHAARTNE - RAANEARIHTFRERE;

B4 RATRBERFTXN 2HABRET MR,

BSAZSDRATHE—RAPE LN ANEEEENE;

BoROCEAAR KL, FLHRAE_RANE — XK L
FRERBBALERGR 2 ERNABARETNERLHE;

BTIRAFREBERFIAINGEASNANRKRGABRINE NG
H;

B8RATRBERFTAIHEASARKGLEEAT MY
A,

BORRFHREBELEFT NI AR EARENHEBRE TG MEY
A

B10 BAFRTAHRAKAEFT K 1 EEHF X 4 09258 R4aAK
FHEASE;
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A1 RRAFTTUAEBRERAFTX 1 2585 X 4 HLBIGHAK
FoeMme R,

B2 RERATEAFRN1 2XHFX 4885 A keyEMNE,;

B 13 RUAHBRELE —BAK LG4 RBRG— AT 6 H;

B 14A A0 14B R HAHRAR ZEE LA BHRG—AMHTH

1S AHAERAR XA LA ARG — 0T 8;

B 16A F= 16B RAFREAHBREENEBRG—A4HHTF
HHE,;

B1I7TARARIARBEINEB AL TR >HE;

B IS RAATFTHALCEARTHERENE,

BAREHE T X

REXLZVNOFRETAS AR L OHEBUMIREEL L
BT —RE. AR LEBINE - RENE K&, ¥R
BRLOHELHR - RRLERSNF ZRE. R XKML
BT RRES L AH AT LR, AANT LR FRESGE IR
IHNERE, EFEAAERREY, F-R4NE_REkoR.

AERAEAF, #E—XKBRG LR GBI RIS, &
FETE—RE Flie T E KK 300GHz 3| 3THz. £ K KH 30GHz
3| 300GHz. #E 4 3GHz 2| 30GHz. #4335 ¢ 300MHz % 3GHz.
A 48 K 4 30MHz ] 300MHz. 43 3% 45 3MHz 3] 30MHz. F 3 8 300kHz
#| 3MHz. %4y 30kHz 3] 300kHz. A A M K & 49 3kHz %) 30kHz.
EVAR—ARAPREA GRS ERNBPEEBIE G —HRHyNLH
thek, BT,

FIh, T AR THERE: AR —RAE LOEBUMIIRE
EREAMOHENE —RE. R ~REAMBe SRk 8RR
A e HAMGE LR, AZFAPAET LRSS A BiERHE
BB ENE KRR, MAEAS —EALOESF - AKLERONE=
RE. AAU FEZREBRGOHMERTTRAG S IR I

b
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1o B3R,

ARIEATRGEM, TR E KRR, BT, KELWHER
REOCEFT—RAFRE L4, AR —AAGBBRMIREELR
LA RER, REF Aok Edn TS E N4
Bdt, ARWFREBHRFBRGLEEBERA L ARAMSE LY, £
FPREPACEBBEOGEBRALEETE ~ 2P F A2l
ERE KK,

T, FRMELALALAGERFTA., 2R, KARTUARN
BRAFMFRARER, KFBARTARESRER - NEEHE
AFAPH AR TURERSEFEBEGHX, AR ERLEH
FEALEE., Bob, XKUY R EHAE DR E ERF XL
BHAREF. 2%, EUTFRGREY, AR —HKTATE—&
LARFEAHG ARG HY, S A ELHA.

x#kFX 1

BEAERFIXFY, RARHEEATEMN: BROLBEHREH
HAEAFEAETARFARAGL, ABEAEEBALHERAREET I
1, EAERFRXP, HABRKILBENE - REBRLEE 2K,
@ CPU. HENREAAEMNRB{E AT CNRELTE AR LA
BEGEM,

BIREAFTHREFARAFXNGEBRENLSHOER., HARE
EqF AR 120500888 2K 104 K., EF L& 102
TREABKEBEGE KK 106, F—K& 106 B ET P4
HOBE, HREVBRTEREAFERREFP G aE, 34,
BRBRBMAIS BRI R XSGRk, )R EFT LA LBESR
%, mAQIEMARNG RFID (HFRMN) #9A RKBIEHRF B 54
EICHRPHEENHEANEEETF,

AR —RE 106 5B X, TUBRBRERNAFLL LR AEL
FHREAHBRE, FREBRLE, TRAK. BERE. FRAS
F. B, BTUARARBZLS AMHF4 13MHz ¥, 900MHz

1¢
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HME. 2CHz AFFH LRSS AR ALK,

AR —EK 102 LREAHE KL 106 BB X H
108, HoREZ 108 HELES XK 104 L6498 = X 4% 110 L aS
G, BEBMAAL KK 108, TURE — KK 106 Fralk sy &
EAE PP K 104,

FoREN08FF Z K& 11048 % &y 4] o SR 30 & ] R 24 Al &2
BRELHERCEES, F oKL 10858 K& 106 R0 3
8, B oRK 108 TOURE S = R HHRE 0 £ X DAH
R, B—FHR, B—RE 106 TRBN M BRI LW ELREH L
B, UARBELISE.

BRZRE 110 BRABMERTESBE LR L EBE 13
PRATRSRERAESEANER. SRR ECB 12 HALG LR
AARBATFEBRAYEL ) FHAET LR 114, RARBRAEL
116, PAEMAE SR 114 /4L & H B X LRW T EAS CPUI22.

MALR 18 TRASE SRR 2485 . B84
SR 130 49155 . G 130 SO BEF. B, MR 124
WA ESAAMRE 130 B 4E LB CPUI2 BB BB
120. AR LB 120 BRXAESEAMNSEERITEEHE S, Hlid
FEREZ 110 EE.

AR 124 QAR BEHELS 26 HEAS 128, HEAE 128
WE LS., LERSAHN. BEMSAMH. Ao H s, ekt
BRAM. RUFHHFAS. AT, JBELHE, —HEFFHESAL
HH A, HASEHLYE AR BMR, ik, BRAK. LA
WA L, HFHARB/EFHE (AD HR) REETH G2
CPU122.

A 30 REBELTHS BT AFRE. Y UB S4B AE
HRABAMBYG—HRENRMARY. H T AEEER 124 SR H
MES, BN 30 TUGHAMNARAEME. 88 LB 6 ROM

(LTHRTHEREAME) . AWM LHTARENETARS

11
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BBFMA. A5, LTUEAME 130 #4HBE ROM ATHA
ROM #fifit CPU122 #A7 T4k, sbEt, CPU122 HRBAHE AR
130 F a9 A2 A48 4 B3 124,

B AFFAERELS, TABRCELALS 112. BiAL
% 118, A RB 120, CPUI22. A 124 B A 130 4 2B
113, #lde, TRAAR L F AR LT R MOS 846 BET RM K
W 113, Fh, LTAE LA S 10nm £ 2000m B4
HMAHRET (MRS EKET) B R w3 113,

Fad 114 T GBI ALFRERTARLYG A&k
HRLFHLEBNR. HTRRBFHAS 124 95 24K 104 &
ik, EELRIMRAGEENELERIN L ELEBEHA,

B, R—EA 12 ARF RS 10408, BPREE—R
# 106 KB ARFRUZSEHE, LAY OB OEHAR 12498 =
Ak 104, T2, TEOESEIN 124 5 F Kk 104 PB4,
B RRETEAFENALE, Hlo, BdHAAAASTHE R
A 104 BEF N EEBILE, TERE RN ESSBEE, F4),
HFREFPF =KL 110BKLBERTLLAHFBiELHEMER
AR 104 HE LI 114 58, A TREET LR 114 B, F
F, EAMNET G 114 84D G, FTRARRRRMIN R E EIFF LT
AR 114 TR FLEHAGHEE.

B 2A 22D RAFTHE —RK 102 Fof = K4K 104 R4 A
FEIME. B2ARFZ 54128 +68, "B 2BAFEEH 244
A-BEBHHF - EAh 102 9\, 4, B 20 BFH %4k 104
HEHE, HE 2D AFTER 2C 4 C-D SRR E 24K 104 98
.

ER2WAFIBY, EF 54102 LEBREFR —XE 106 #o5F
ZRE 108. ARBFPEHATEFGRMFELRZAR—KE 106, B
T4, WRBER TP TARA L2 135kHz 9 KB .6 £ 60MHz

(SAEHLR 13.56 MHz) #4883 # . 400 £ 950 MHz 884K

12
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.2 ESGHz M HFF. A RBEFRERFAFHRE, ¢
BARATREABREGCHAREGRL, Badslh, LT RAH
THIRSHAR (LARSGFTX) IR LHBRAMER (Had
FR)HRE, B2A M 2BRTE KK 106 B K& 108 &y 3%3%
REMBHEHER, F—RE 106 B XK 108 85— M ERHH, &
F B R R R 107 B,

F—RAE 106 Khd4s, 8. BFHYRFEMBEHK. Flio, 3B
HRAEREPR. BREPF, REHFXWPRE, TUARIBH TR
HARWYBE—RE 106, A5, LTAB MM RN AL, #Fi
R TR B AP — KL 106, RIS, LT UAEALEER, £
CHEEBRPE KL 106, F KK 108 LA R BFEHAR. L8
B, BHMR. REF. K. BFAREAR. RBHRFLALEE
HEGEARE, TRAHBRE X% 106 AE K% 108. BAXEHATE
F—RAh128FE, E5F R 106 ME — N B EBALERE
A 107. EHEE 107 flied A AR Fahsh A AR,

EB2CHF2DF, ERF XK 104 LEREE=ZXRZK 110, &
HHERBIBHBAART AL LU ELSR =R & 110 5 EH,
MRS, FHoh, HAR 124 BRLEE B4k 104 £, BT A%
TR IMFF _RR 104 BRI . FREZCAZERELESE
APV LELEBHBATER 14K, LEE-ZRANZEGHER, B
RELH IMARBRESHEREFFZRZ 10— GHR NG H
X A F KA 104 B RS,

AIRAFRRAE KL 106 % K&K 108 98 — A4 102, 3
BEAFRZREZ 110, TLE 114 BHABRB 124 8 F 2K 104 8%
e, F—EE102H7F K46 104408, SEFE XL 1084
FERE N #TLABMESGERN, SNGBb k. 55,
HERCH I TARERAN, B XK 104 LS B BObBE S T4,

ERERARAFTXGHEALI T, AL B UL HE YR E ot
EREBRERBRAKL, TUREBLAEBPGEEKIBL, FoF,

13
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BUHRBAREHRBCLBEANRCHBERAL I RAEMELIGT S
W, TARAAZ I HIERERBAES T RGEEHNH R
¥, ERBAT, TARSRSEBCBRE G X E AR F .5,
H, BFTARAEFARYGE BRI EL, FALTARS =
AR EIREBIMEY.

FHF X 2

BEAREFXF, L HEHRF X 1 RE R o X 4,
Fott R EEARBAAL, R BEFEBRBA LA BOHAEE
ESBLOEM, ERAZAFX P, HABKSBRYE —XE. CPU
BELHBRARL —FARL, GHAEARRILER AR LGS RET
Bk,

B4REFRERAERAFXGHEBEEGEHGER. 4 8E
Ef—RAh102Rf R 104 AR, B —AKk 102 8 XK 104
RAFAGER, EE—RA 102 LREATER 148 —RiEey
B 144, HH, EF K104 LEEAE S RKRG LB 146 Fo
5 B3t 124,

EF—EA 102 LREFBKEBENE RS 131, B—X4
131 H#RAEEFHBOCRE, FRIUBUBEREAFPERLLR
Wpth b, A&, RSB EMS BB EREOBME. B4, &
B8 45 B AR b, TR 0 8 G b B

B&—AL 131 $kemkm s hsh e —RoMERE
112 TR FRET R 114 P, FE ¥ 114 324 CPUI22.
A 130, AF KK 104 LS AEAR 1M AL ROBIHAESR
e, ETOREAR LML 119, AHEFUAF KL 131
FRASHOHHHAARA LD BL LR E 0¥ 114894
%, AALEHN LB 19 RB/ET LR 14 FBELY 1162, B
ARBAAACEH LR 119, TURBBAASMEET LR 114 ¥4
€, FTURERL AR ELNR, A AKX 102 L8 E—X
KB AFLH 1449805 LEFX 14,

14
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ARAETLAFE 14 PHIL AR BAEER 116. RFELH% 117,
AR 120, ARE K& 108 B4 8 — Rk 104, B =X 4 108
FeB ZRE 110 bAHES, REZRE 110K EBAR A HAR
AR R R 146 A AR 124 4L S, B AR
140 AHFH AR L HGSLES, S A LR 138 K728 LR
KEAWBTT FRERGE ) AAELER 140, HBRL4LBE LR
142, AR EI 40 RA M & AR EHL R T RAL B H O3 136,

RO 132 SRR R T QERMARAR 124 89135, 55,
MAE B 124 Hr sl 694 S 4 L3 136 B BB A 2L 134, B
B 134 FRAFE TR ARBLTEBGEST, HEIB =R
110 HE44E B F =R £ 108,

R 124 ORABRBEFHLR 126 FEAB 128, AaHbE
EFXN1HE.

BREAA, BLAEAF —RK102 LREB KDL E—XZK 131,
MATBRKGLEENETRERA IR EREHE LAY G
B2 144 ZAFLH 114, TURAFRERSHINHEEGEAR
124 65 58 = R4K 104 1AL, Hlde, BEWEAAAREE 24K 104
R DBEIBIME, TARMERA AT IO HEE. 3—FF,
EF—-XAK102L, TRARALEANKMELABRANLELERH
HE S 114,

BSAZSDRATHE ~EAE 1028 KK 104 HAGRE
RENE. BoARE—AK128F08, "B SBAFEESAH
E-F AW E K4 12 9REE&H. F4, BSCRABE R4k 104
#PEE, HB SD AFEE SCH G-H KB F R4k 104 898,
&M,

EBSAFSBY, AF—F24 102 LUBRAE—~RK 131 A8
SR 108, RERERFERGMPES BRI E XL 131, ¥
e, ARG RET T AR L8 135kHz 69 K .6 £ 60MHz

(#3031 13.56 MHz) 6548 % 5. 400 £ 950 MHz #5841 %

13
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.22 5GHz MR HFF. Y REFMPRERFTAEFHRL, #
AFATRERBREGCAR NG RE, Rlslt, LTARAA
THIZZHR (LEESFX) IRBELHALHAR (Haid
FRIHRE, BSAFSBAFTE~RE 31 9EREEMRFBE =
X 4 108 oy it R KM ARG H A,

EBSCHRSDY, EF-AK 14 LEAFE=ZRK 110, B
HER ARG BIE 46 HARAAL PR LEBEELE = X4 110
HHFh, AERSEKL, H5b, HEAR 14 BRES L4 104 |,
BHRAA 104 9855 RAEFX 1485,

BoRATHREAR ~RE 131, FLHRIMAF XK 10845
—EAK102, REAEEF=ZRE 110 FHBE 124 BB 2K 104 4
BROEREEGFRER, E-EK 102 RhF K 10405, 34
FRoREZ 108 FF = RE 110 BT GRHRSAEE N, BSNMLBE
i AE, B, HAERH 14T ERE LN, B-AK 1024
AR B ME IR 114 AL E KK 104, |

ARERAEXRFTANEBREEP, S B R LBENREAE
R UABRSRFBRERFER L, ToARRBAA 4RI E KD
B, H4h, SHREURLKBKLBESF R EHBR S HRAME
LANELR, TRARAABS LR IR EA G2 LG EH
He9hEE, IR TURFESEERLBEHRE LB L,
Hib, BT TREOEHAFGE 2R DR, AIRELTURE -
AARESBEBIMET.

EHRFX3

EARFEFXF, ARB 7T HBSHASZHFTX 2 REGHE—
B 102 8988, ERZRFX P, FHAFSAREUBKERS
LB RABE A GEEEENNT.

BB THRTHR B 102 F, A B — Rk b B 144 95
#y, AR 112. BEEHB 116, HKFH LK 117, BB LB 118, B
# LB 120, CPUL22, AEF B0 EMEF SR 4 AN E—L

16
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CR RS TR R

F—RE 131 ARSI RE LR GS. BT GELE,
HE-RE I ARG RALYE 148 5B £33 150 L 70444,
BREBEBOHAFRABPYERE, FoRE 108 5F — 2 RG A& LA
Be. BERAEAAABRLBERANTLEBITACHRE, F—
ACARKR I PR _ACARE 154 REI|RALE 112, HFAK
Bagi#NEFef 4 #TAL, B—ALRRL 12 RE_ALA
AE 154 BT AHEBBRUGFFP LR . &4, F—ALA KL 152
Fof ALRARR 154 R AXAGHERKHRE, AT ETF @aine
A, AEASEE. HAR, $LBONFHEHAEENIFTFX, did
BB EANMALARK, TAHIK 10MHz £ 6GHz 8§ B ¥ 6o a3,
T ARG ACI .

B8 AATE—XK 102 KRB, £B S+, £H 24K
102 LHARA R —RE 131. FoRE%108. P—ARAALZ 15228
SACARE 154, F—ARA KL 152 84K UHF % (868SMHz.
915MHz. 950 MHz) ¢4k, AERIBRALNGBKR, £E=-%
WA R 154 B0 BMHz SRR LB, AW R AMBAENTHR,
BE, TTARGRUMEIRF (2GHz £ 5GHz) Rl R4,
RERBTABLPRNEFHREEYE B 12 98 A L, &
XA, AR TERIAFEFHLERASNAREMN L LA XK,
TAFRRBUAT PSS LRERRHALES.

BEXELEE~EAN RN 14 BAT LN 114 2 HestE. L
BEREERRNE _RARINNLEALE LS X 2485,

BREAREFX, BUAREAALLBREREHE—RAELE, T
ABREERFHLBERFRES, B, TUARASG L HR4L
ARHRI 12458 Bk, EXANALT, L TRARALEFAEZRY
F oAb R4,

KEF X 4

BAAREFXY, FRBINARRNEME REFX 3 RXFH

17
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EREMREHHBRER.

BORATEFE—RK102 EHRKREMN. ARSI EERITE
#Esd. BEEENERHE —RL 131. F—ALARE 152 2%
ZAUARE 154 HEFELRBAIE 153 T HE —Ehed b
144 8. R RE 108 EXLRARSYEHE —Ekes 0B 144 B ik,

ERZEFIAALAREORAT, BLEENMRET S NHBAS
F— BRI 144 BRI, MF —ARe LI 144 SR BB
ERGHBEGEFORGLIGY. RELAREREAXRERY
SRR 2 ) KR4, VT LB R A,

FAsMEERFXINE . AW SIA L LA RERTLELE—
AL, TARKEHRF LA REML S, Hib, TURASE
LARRLAAHEEAR 24 88 5K, EXRHEAT, LT
PR EBHE Rk,

KHFX S

EARERAEFTXY, THTHREAST N1E209 0 RRNG[HAETY
B HH-T .

BIORFHRERFBEABHHARISLGERIKSE, 45
MAELTS, BRAEERERBEGRBATR. BEREREF. HARI1784
BEAH400E700pm. &, L@ dARbag178¥ 51,
E BB AH52100pm.

AFAIBLE, L TUABRE & KSR FBHRNGE —85%
E180. RB—BB E180RAREBA AT OB MNRE, 5
BEIZRAA S R, B4, FFEEINETARESL ME136
FRGABHRER P HBAGREOBAARATREVELAH
B,

Yeh RiesE, TURMMRITSHELFSERARALY —%4 2
180w RALEM B EH, EXBAT, $F4EE182 Tl G L Sl
B BF X, TR SOI (Silicon on Insulator; #34 L&k ) A&,

MRS R A FAREIS2E, LN A A WMB LY E184.

18
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A RAR1865 ML T AR AA MR, B, LTIAEFSFKEIS
PHBRARRERM., F —8% 2 188d Rivsk, R RAZEFHAR,
BE _GREISSRABNERBEE, FEF—HEK190HALEE
WAL, B—AEI105BRAEFFREINTHRB KRBT
RBEB.

BA, @R s RAAE SaSBAE =88 E192.
PABRH A 194, ERABIOPTH R —F L1904 F A £194,
BRETURBECREMNE SR ABFANEERTE. ETHLELEH,
AT RAERBILY RRBRAFRE KR RIEANSE K, F, €T
HRALBERLAETRAF K,

REE 197 B ARAEAL K 178 L, ik B it ep B sk KB $0k 12 A 49
BEBBRRAKE 197, AERKEEL, REE 197 RETUHBAK
&, AH, REE 19T LTURGEHBREARK LG REKERY
HET. B2, RARFEOLLE 96 BRERZKE197WAR,
ARIIREE —HK 194 M 48%. FoREE 196 hik bbb kB
ARG EAEANR, AERTFEL,

FRFRNIERHF KNI G ORBALAERTAELRERF X
FrrddhiE. REEASCHEBYHALRER,

E#HFT X 6

EARRFRY, FTHITHRERF XIE40 LB BY/AETY
SMHT. 28, RAR—HFTATRESL £ 5 XSHEER &
2.

B 118 FMOS ( Metal Oxide Semiconductor; & &84+ &
) BT, CEHREFFAMRI98E, HHFFETKLIS, RE
AR AN, FFAATA1988 B F 5 100pm £300pm. H 4,
AT ABEHRFRARFFAMRISEAL, REA S 10pmE
100pm, XABATAREZE R —RAA R ARG REFBREH
Bk,

BF AR RA A4 B 855200, B it F 544

19
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198 L AR A R RABF G RABF R RBRY RAMS S B AR
AR L.OCOS ( Local Oxidation of Silicon; &5 EAL) ER, T
A RAH G EREE20. F 3, & Tl 342 A STI ( Shallow
Trench Isolation; R E ) HALEFAARI8TH AN, HW
BYRBENZHE T, RBATEEL, RBRAHSE8E E200. #
R ASTIHAAR, TR AA L B LR E20085 R A b0, B TRlK
YA BERE.

X SARARI98E, TAK And2024p3#204, RULFTIFE IR
FEMB A AR REAT A pAERREF. &, LTUARAELH
M, WK EIS. WMEHI86. B K E188. F—H K190,
B E192. FoAHZ19%,. REE197. RAEWREE1965 S
5 X5HE. :

e LAk, BERAMOSHETHREAER, TAHAE i
HKRFIRF (RARH, 13.56MHz) EMEIMF (2.45GHz) HHE
{EAE 5 R AT LA 8 2835,

RHF X7

B1R2RAERTREFXIEANPE _EKR10469:F0E . BIEA
FF KSRt RAETH A LRI (KPR 2B30146)
FERZIOBRAER K104, KA PFEH A LXK (on-chip
antenna ) &4, &L & AU R A P A H M R A BR
PEYREZZRLZ1OL, F5, LREAEER24. £4 85124
Py ARERAEAAHNTIAARRNES L L EG LR, BEREHHA
B8k R EREHHGHEE,

A, B LBFIB(ABE R ARG ERR46) FF =K
RIOH B A —&, TAEEA4ANRI248F ZKk1040 4k,

K F X8

EARHRFAY, HBGEAREF K IB4RRRF X7 P4
B —AHF.

BRBATRMNBEGESEALEN, AABS18GEAT RAT

it
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HEBRBREB206HR. XAAKHBES B 20665 RFHLHMER
BEmEAei R, GEFHRALEMERE LA RRBK, S B4R
B R Esikm L. RERSB206LH RARFHFBLAMA
BRGHRERG G, AXAR IR, TARKBIRS B2068
REASE. BL2AAABRG LB126098k P B208, Tk
FERHBRG B20689 B FHE, RATHB2089BFTAEBRE
FHAEBE R G A L8 B CPUI22.

BIAAFTEMNBEERESIFLABRHUERBHG—AHF, #
RBshte —RE. LLAATFMA. FABES LB 12603
1 4 B 210, B RH212. ARA/DIBI214,

BH14BRMBRRMIF 222G CHE. LA HAF2168F 54
KA, AAS8HERABE, L2, SABISNA MM T
AARALICREUEG LS RSN, RE, RIGAR
HE26 T FBRA. i), SLARABHAAB N H P
HEAAE, #ETX, HALIN SRS RN REAEA B 1284 f Mg
FTHLEELLHR LA LHFRENFRK, AT —20tEE, 4
1% E R HARE 200 T HEREN, FFEEKAA RAE 21888 8
B, AT, XA BET2SHBEAN LKET 2208455
IR RV &R,

B14BFiE T AnA Y RAEEHRALRM LB 56T, 2L
TRAApA R B RHRBVORMES, B0 M4 R 2224058 40
LRGAEVId. BEMEBE 2024 AIFREEOR, BHEABLKE
2184 Bn FRBIRAMELRL, HERTAEINRBER KEF 220
& 3% % T .

REABEET200FRFEBIBEMERLE224. BEAHK
220894 3% F A BEVD, BAE L RIDAEHLAEF. BEA
BARF220R K EAAEEAR. XA BT 228G MR FHEBA
WA Vin, BERTAEREST, REBRMLBORARE XA D
Vout=Vin-Vb. # i & EVoutil A/D4E 2144 M A KF 5. £F

21
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1E 54l BiCPUI22.

BISATESABISTR4DANBELESGAGUHTF. AL
AR RO AN LA~ SR, E 2 WA AT R &G 2
SR AXAAF, LR - BZ RSB L O ENEL, 4
A EHEEBPHATPNRSE, 4, LTk —arai
ZBARBIER, A, X4AREBREANTRERE B M T,
VAR BE T AL,

THE, ARABBESLRI126098H,. RALLBENE LT
FAMGS, AREETHRAINERB N ER, REHGLELRA
B AR €228, ©ARR LIB228ATA RN B AR TR G
B3 BB A TR B L EME T, & & AAR 482308 A4
AB1286 LI Z ] 4 & 3K,

LA R RH 20T R RO R TR R BB BRAREATH
HRAEGQAMES. HHE LB HHHRER 224Kl 4 b A5
T AR AR LR R Y S AE TR ELERT S
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Abstract of JPO1I00885T (A}

PROBLEM TO BE SOLVED: To g;«m\ e an antenns ciroult configunng body for IQ
cardsitags bagas*ﬁ of reducing a load applied o snvironment and improving the
reliahifity of a joining portion of hoth ands of ardenna circuit paltem ‘ayem 3
manufaciuring process for oining the both ends of the antenna oircull pattem lavers
and o provide a method for manufachuring the same SOLUTION: In the antanna uz**uii

corfiguring body for IC cardsfags, an hsulating layer 107 is formed so as fo axtend
from the upper part of a first orcul pattem laver 103 1o the upper part of a second
circuit pattern layer via the upper part of an antenna coll 101, A conductive layer 108 is
formead on the insulating laver 107 1o establish sledirical conduciivily batwean the fist

oircuit pattern layer 103 and the second circult pattern iaver. The nsulating laver 147
has a plurality of slope end faces on the respeciive upper parts of the first ¢© Grotit
patiem layver 103 and the second circult pattern iaver,
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Chinese Office Action and Japanese Office Action.
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2 Docket No. SUN.LGI.420D3
Serial No. 16/264,360
It is respectfully requested that the Examiner indicate consideration of the cited
references by returning a copy of the attached form PTO/SB/08 with initials or other appropriate
marks.

Applicants respectfully assert that the substantive provisions of 37 C.F.R. §§ 1.56, 1.97,

and 1.98 are met by the foregoing statements.
The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or

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

Rgspectfully submitted,

Patent Attorney

Registration No. 35,589

Phone No.:  352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association
P.O. Box 142950
Gainesville, FL 32614-2950

JL/mrk

Attachments: Form PTO/SB/08; copies of references cited.
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I hereby certify that this correspondence is being
electronically transmitted via EFS to the United States
Patent and Trademark Office on the date shown below:

W mbeek  20Q

AL AN

Jeff Lloyd, Pﬁm@ey, Reg. No. 35,589

PRELIMINARY AMENDMENT
Examining Group 2649

Patent Application

Docket No. SUN.LGL.420D3
Serial No. 16/264,360

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 2836

Applicants Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim
Serial No. : 16/264,360

Filed : January 31, 2019

Confirm. No. : 7253

For : Wireless Power Receiver and Method of Manufacturing the Same

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Sir:

Prior to examination, Applicants respectfully request that the application identified above be

amended as follows:

JASUNALGI20D3\Amd-Resp\PreAmd.doc/mrk
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Serial No. 16/264,360
In the Claims

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

1. (Original) A wireless power receiver, comprising:
a magnetic substrate comprising a first receiving space and a second receiving space;
a coil on the magnetic substrate;
a first connection terminal connected to an inner end of the coil;
a second connection terminal connected to an outer end of the coil; and
a connecting unit comprising:
a circuit board,;
a third connection terminal connected to the first connection terminal; and
a fourth connection terminal connected to the second connection terminal,
wherein the first receiving space overlaps the third connection terminal in a vertical direction
perpendicular to the magnetic substrate,
wherein the second receiving space overlaps the fourth connection terminal in the vertical
direction,
wherein the circuit board comprises:
a first portion that overlaps the first receiving space in the vertical direction; and
a second portion that overlaps the second receiving space in the vertical direction,
wherein the third connection terminal is disposed on the first portion of the circuit board, and

wherein the fourth connection terminal is disposed on the second portion of the circuit board.

2. (Original) The wireless power receiver of claim 1, wherein the circuit board comprises a

third portion connecting the first portion and the second portion.

3. (Original) The wireless power receiver of claim 2, wherein the third portion of the circuit

board overlaps the coil in the vertical direction.

JASUNALGIM20D3\Amd-Resp\PreAmd.doc/mrk
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4. (Original) The wireless power receiver of claim 1, wherein the first portion of the circuit

board overlaps the first connection terminal in the vertical direction.

5. (Original) The wireless power receiver of claim 1, wherein the second portion of the circuit

board overlaps the second connection terminal in the vertical direction.

6. (Currently Amended) The wireless power receiver of claim 1, wherein the first receiving

space eemprises-arecess-passingpasses through the magnetic sheet-substrate in the vertical direction.

7. (Currently Amended) The wireless power receiver of claim 1, wherein the second
receiving space eomprises-arecess-passingpasses through the magnetic sheet-substrate in the vertical

direction.

8. (Original) The wireless power receiver of claim 1, comprising an adhesive layer disposed
on at least one surface of the magnetic substrate,

wherein the adhesive layer comprises a third receiving space and a fourth receiving space.

9. (Original) The wireless power receiver of claim 8, wherein the third receiving space
overlaps the first portion of the circuit substrate in the vertical direction, and
wherein the fourth receiving space overlaps the second portion of the circuit substrate in the

vertical direction.

10. (Original) The wireless power receiver of claim 9, wherein the adhesive layer comprises a

fifth receiving space that overlaps the third portion of the circuit substrate in the vertical direction.

11. (Original) The wireless power receiver of claim 1, wherein the circuit board comprises a

fourth portion that does not overlap the magnetic substrate in the vertical direction.

JASUN\LGIN20D3\Amd-Resp\PreAmd.doc/mrk

Ex.1002
APPLE INC. / Page 251 of 354



4 Docket No. SUN.LGL.420D3
Serial No. 16/264,360
12. (Original) The wireless power receiver of claim 11, wherein the fourth portion of the

circuit board is disposed outside of the magnetic substrate.

13. (Original) The wireless power receiver of claim 1, wherein the first receiving space is

disposed inside the coil.

14. (Original) The wireless power receiver of claim 1, wherein the second receiving space is

disposed outside the coil.

15. (Original) A wireless power receiver, comprising:
an adhesive layer comprising a first receiving space and a second receiving space;
a coil on the adhesive layer;
a first connection terminal connected to an inner end of the coil;
a second connection terminal connected to an outer end of the coil; and
a connecting unit comprising:
a circuit board,;
a third connection terminal connected to the first connection terminal; and
a fourth connection terminal connected to the second connection terminal,
wherein the first receiving space overlaps the third connection terminal in a vertical direction
perpendicular to the adhesive layer,
wherein the second receiving space overlaps the fourth connection terminal in the vertical
direction,

wherein the circuit board comprises:
a first portion that overlaps the first space in the vertical direction; and
a second portion that overlaps the second space in the vertical direction,
wherein the third connection terminal is disposed on the first portion of the circuit board, and

wherein the fourth connection terminal is disposed on the second portion of the circuit board.

JASUNLGI20D3\Amd-Resp\PreAmd.doc/mrk
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16. (Original) The wireless power receiver of claim 15, wherein the circuit board comprises a

third portion connecting the first portion and the second portion.

17. (Original) The wireless power receiver of claim 16, wherein the third portion of the

circuit board overlaps the coil in the vertical direction.

18. (Currently Amended) The wireless power receiver of claim 15, wherein the first receiving

space comprises-afirstrecess-passingpasses through the adhesive layer in the vertical direction, and

wherein the second receiving space ee: Ses-a-see recess-passing-passes through the

adhesive layer in the vertical direction.

19. (Original) The wireless power receiver of claim 16, wherein the adhesive layer comprises

a third receiving space that overlaps the third portion of the circuit board in the vertical direction.
20. (Original) The wireless power receiver of claim 1, wherein the circuit board comprises a

fourth portion that does not overlap the adhesive layer in the vertical direction, and

wherein the fourth portion is disposed outside of the adhesive layer.
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Serial No. 16/264,360
Remarks
Claims 1-20 are pending in the subject application. Claims 6, 7, and 18 are amended. No
new matter is introduced by these amendments. Upon entry of these amendments, claims 1-20 will
be before the Examiner. Favorable consideration of the pending claims is respectfully requested.
The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.160r 1.17 as
required by this paper to Deposit Account 19-0063.

Regspectfully submitted,

JefrHoyd
Patent Attorney
Registration No. 35,589
Phone No.:  352-375-8100
Fax No.: 352-372-5800
Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association
P.O. Box 142950
Gainesville, F1. 32614-2950

JL/mrk
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/264,360 01/31/2019 2649 1720 SUN.LGI.420D3 20
CONFIRMATION NO. 7253
23557 FILING RECEIPT
SALIWANCHIK, LLOYD & EISENSCHENK
N & e O AL

PO Box 142950
GAINESVILLE, FL 32614

Date Mailed: 02/22/2019

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)
JEONG WOOK AN, Seoul, KOREA, REPUBLIC OF;
JUNG OH LEE, Seoul, KOREA, REPUBLIC OF;
SUNG HYUN LEEM, Seoul, KOREA, REPUBLIC OF;
YANG HYUN KIM, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
LG INNOTEK CO., LTD., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 23557

Domestic Priority data as claimed by applicant
This application is a CON of 15/430,173 02/10/2017
which is a CON of 15/360,425 11/23/2016
which is a CON of 13/663,012 10/29/2012 PAT 9806565

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2012-0029987 03/23/2012 No Access Code Provided

REPUBLIC OF KOREA 10-2012-0079004 07/19/2012 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 02/21/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/264,360

Projected Publication Date: 05/30/2019
Non-Publication Request: No

Early Publication Request: No
Title

Wireless Power Receiver and Method of Manufacturing the Same
Preliminary Class
455
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
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).
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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
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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I hereby certify that this correspondence is being CLAIM OF PRIORITY UNDER 35 USC §119
electronically transmitted via BFS to the United States  Patent Application
Patent and Trademark Office on January 31, 2019. Docket No. SUN.LGL.420D3

Jeff Lloy@%ﬁ@omey, Reg. No. 35,589

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim
Filed : January 31, 2019
Ior : Wireless Power Receiver and Method of Manufacturing the Same

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

CLAIM OF PRIORITY UNDER 35 USC §119

Sir:

Applicants in the patent application identified above hereby reaffirm their claim to the
right of priority granted pursuant to 35 USC §119 based upon Korean Application Nos. 10-2012-
0029987, filed March 23, 2012, and 10-2012-0079004, filed July 19, 2012.

Certified copies of the above Korean applications can be found in the parent application,
U.S. Application No. 15/430,173 or in ancestral application U.S. Application No. 13/663,012
(now U.S. Patent No. 9,806,565). Applicants respectfully request that certified copies of the

foreign priority applications be made of record in the subject application pursuant to MPEP

201.14(b).

Respectfully submitted,

// ‘ g/ |

Jeff Lloyd

Patent Attorney

Registration No. 35,589

Phone No.:  352-375-8100

Fax No.: 352-372-5800

Address: P.O. Box 142950

Gainesville, FI. 32614-2950

JL/lem

JASUNLGIM20D3\P TO-misc\SUN-LGI-420D3-ClaimofPriority.docx/lem
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Docket No. SUN.LGL420D2
Docket No., P2612-70451U8S

2012/10/28 0l 2

LRl TG MBINED DECLARATION (37 C.E.R. § 1.63) AND ASSIGNMENT
As a below-named inventor, [ hereby declare that:

I believe | am the original inventor or an original joint inventor of the subject matter which is
claimed and for which a patent is sought on the invention entitled

Inzert Title: )
WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME

the specification for which

[<] isattached hereto.
[] was filed . Serial No.

The above-identified application was made or authorized to be made by me.

I hereby state that I have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to ahave,

U acknowledge the duty to disclose information which is material to patentability of this
application in accordance with Title 37, Code of Federal Regulations, § 1.56.

1 hereby acknowledge that any willful false statement made in this declaration is punishable
under 13 U.5.C. 1001 by fine or imprisonment of not more than five {S) vears, or both,

ASSIGNMENT

WHEREAS, the undersigned has invented certain new and uscful improvements deseribed in the
application idfentified above.

WHEREAS,
1;:?’?.“ . LG INNOTEK CO., LTh,,
Assignee(s) :
Name/Address: | & corporation of the country of the Seoul Square, 541, Namdaemunno 5-ga, | 5
Jung-au, Seoul, 100-714, Republic of Korea ]
|

{hereinafier ASSIGNERE), is desirous of acquiring the entire right, title, and interest in and to said
invention and in and to any Lettors Patent which may be granted therefor in the United States
and in any and al] foreign countries;

Page 1 of 4
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Docket No. SUN.LGI.420D2
Daockst No., P2012-70455UJS

5013/ 10/20 DIH @

LoOE= S W, MFITERBFORE, i view of valuable consideration, receipi of which is hereby
acknowledged, [/we, the undersigned, have sold, assigned, and transferred, and by these presents
do sell, assign, and transfer, unto said ASSIGNEE, its successors and assigns, the full and
exclusive right to the said invention in the United States and its tesritorial possessions and in all
foreign countries and the entire right, title, and interest in and to any and all Letiers Patent which
may be granted therefor in the United States and its territorial possessions and in any and ail
foreign countries and in and to any and afl divisions, reissues, continuations, and extensions
thereof,

ifwe hereby authorize and request the Patent Office Officials in the United States and in any and
afl foreign countries to issue any and all of said Letters Patent, when granted, to ASSIGNEE, as
the assignee of the entire right, title, and interest in and to the same, for the sole use and behoof
of said ASSIGNEE, its successors and assigns.

FURTHER, Vwe agree that we will communicate to said ASSIGNEE, or its representatives, any
facts known to me respecting said invention; testify in any legal proceedings; sign all lawful
papers; executc afl divisional, continuation, substitution, renewal, and reissue applications;
execute all necessary assignment papers to cause any and all of said Letters Patent to be issued to
sald ASSIGNEE: make all rightful oaths; and generally do everything possible to ald the said
ASSIGNER, its successors and assigns, fo obtain and eoforce proper protection for said
invention in the United States and in any and all foreign countries.

In witness whereof, executed by the undersigned on the date opposite the undersigned name,

Legal MName yr Date: ) . o
of inventor AN, b cang Woaook 3G ot ol
Inventor's 9 e o

Signature /‘ff‘%“g Lo e

{/ )

] Additional inventors are being named on the __1__ supplemental sheet(s) attached hereto,
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2012/10/29 018 S
Rl B O O SR Vil o

SUPPLEMENTAL SHEET FOR
DECLARATION AND ASSIGNMENT

LEGALNAME OF JOINT INVENTOR, IF ANY:

Legal Name ¥ BE Tung Oh
of inventor

laventor’s

o
Signature /_Lg,:{/;if';’ )
y, L

s

/

Docket No. SUN.LGL420D2
Docket No, P2012-20451U8

ADBITIONAL INVENTOR(S)
Supplemental Sheet Page | of 1

Date:

29 ect, o>

LEGAL NAME OF JOINT INVENTOR, IF ANY;

LegaiMame  TREEM, Sung Hyun

of inventor

Twventor’s
Signature { 4 b
j)\r}' f & N7

Date:

LEGAL NAME OF JOINT INVENTOR, IF ANY:

fogal Name  [CIM, Yang Hyun
of invontor SO

Date:

Inventor's
Signature

LEGAL NAME OF JOINT INVEKTOR, IF ANY:

Legal Name
of inventor

Date:

frventor’s
Signature

LREGAL NAME OF JOINT INVENTOR, [F ANY:

Legal Mame
of inventor

{rate:

Inventor’s
Signature
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2012710720 PS8
OO B /x x . x 197 B8

SUPPLEMENTAL SHEET FOR
DECLARATION AND ASSIGNMENT

LECAL NAME OF JOINT INVENTOR, IF ANY:

Lepal Name LEE. June Ch
of inventor B =

Inventor’s
Signature

Docket No. SUN.LG1.420D2

Docket No. P2012-7Z0451U8

ADDITIONAL INVENTOR(S)
Supplemental Sheet Page § of 1

Date:

LEGAL NAME OF JOINT INVENTOR, IF ANY:

Legal Name | BEM, Sung Hyun

of invenior

Inventar’s
Sipunature

Date:

LEGAL NAME OF JOINT INVENTOR, IF ANY:

Legal Name  RIM, Yang Hyun

of inveuntor

Inventar’s

Date:

avf  fe  vg

A
Signature ﬂz%f"y ,
-~ g ///
-
LEGAL NAME OF JOINT INVENTOR, IF ANY:

Legal Name
of inveutor

fnventor’s
Signature

Date:

LEGAL MNAME OF JOINT INVENTOR, IF ANY:

Legal Name
of inventor

Inventor’s
Signature
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PTO/AIA/82B(07-12)

Approved for use through 11/30/2014. OMB 0851-0035

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

Under the Papenwork Reduction Act of 1995, no persons are required to respond o a collection of information unless it disptays a valid OMB contro! number.

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in the attached transmittal letter.

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

in the attached transmittal letter {form PTO/AIA/82A or equivalent):
_ 23557

D | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the aftached
transmittal letter (form PTO/AIA/B2A or equivalent):

Registration Name Registration

Name Number Number

Please recognize or change the correspendence address for the application identified in the attached

transmittal ietter to:
El The address associated with the above-mentioned Customer Number,

OR
D The address assaciated with Customer Number;

OR

Firm or
Individual Name

Address

City [ state | [ zin]
Cauntry
Telephone l Email |
i am the Applicant:

[ ]inventor or Joint Inventor

DLegal 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 petition under 37 CFR 1.46(b)(2) was
granted in the application or is concurrently being filed with this document)
SIGNATURE of Aﬁpl!carlt for Patent

L I\
Signature NV Neoon b | e Date COrbey 5, 2Zof2.
Name Seongbong Kim  © < / Telephone | +82-31-436-7890
Title and Company | Vice President, LG Innatek Co., Lid. /

NOTE: Sighature - 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. Submit muttiple forms for more than one signature, see below *.

D *Total of forms are submitted,

This collection of informatien Is required by 37 CFR 1.31, 1.32 and 1.33. The Information is required to ebtain or retaln a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This colleclion is estimaled to take 3 minutes to complete,
including gathering, preparing, and submitling the completed application form to the USPTO. Time will vary dependirng upon the individual case. Any comments cn
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. Depariment of Commerce, P.O. Box 14560, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND T0: 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 opfion 2.
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[ hereby certify that this correspondence is being INFORMATION DISCLOSURE
clectronically transmitted via EFS to the United States STATEMENT
Patent and Trademark Office on January 31, 2019. Patent Application

Bg/(( : 2 , Docket No. SUN.LGI.420D3

Jeff Lloyd,@h\% Att@aey, Reg. No. 35,589

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants Jeong Wook An, Jung Oh Lee, Sung Hyun Leem, Yang Hyun Kim
Filed : January 31, 2019
For : Wireless Power Receiver and Method of Manufacturing the Same

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

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §§1.97 AND 1.98

Sir:

In accordance with 37 CFR §1.97 and §1.98, Applicants would like to bring to the attention
of the Examiner the references cited in the following patent applications:

U.S. Serial No. 15/430,173, filed February 10, 2017;

U.S. Serial No. 15/360,425, filed November 23, 2016; and

U.S. Serial No. 13/663,012, filed October 29, 2012, now U.S. Patent No. 9,806,565, issued
October 31, 2017.
The subject application claims the benefit under 35 USC §120 of the filing date of patent application
Serial Nos. 15/430,173; 15/360,425; and 13/633,012. In accordance with 37 CFR §1.98(d),
Applicants respectfully request that the copies of references supplied in the Information Disclosure
Statements ol the 15/430,173; 15/360,425; and 13/633,012 applications as well as references cited
during the prosecution thereof be made of record in the subject application. As copies of the
references filed in the 15/430,173; 15/360,425; and 13/633,012 applications and cited on the attached
form PTO/SB/08 can be found in the 15/430,173; 15/360,425; and 13/633,012 casefiles, copies of

those references are not provided herewith,

JASUN\LGIM20D3\DS-Refs\1-31-1NSUN-LGI-420D3-1DS doc/lem
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2 Docket No. SUN.LGL.420D3

It is respectfully requested that the references cited in the 15/430,173; 15/360,425; and

13/633,012 applications be considered in the examination of the subject application and that their

consideration be made of record.

Applicants respectfully assert that the substantive provisions of 37 CFR §§1.97 and 1.98 are

met by the foregoing statements.

The Commissioner is hereby authorized to charge any fees under 37 CFR §§1.16 or 1.17 as

required by this paper to Deposit Account No. 19-0065.

JL/lem

Attachment:

FForm PTO/SB/08

Respectfully submitted,

gt 1dyd

Patent Attorney

Registration No. 35,589

Phone No.:  352-375-8100

Fax No.: 352-372-5800

Address: P.O. Box 142950
Gainesville, FL. 32614-2950

JASUNALGIM20D3ADS-Refsi1-31-10SUN-LGI-420D3-IDS .doc/lem
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PTO/SB/0BA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

( Substitute for form 1449A/PTO Complete if Known

Application Number
INFORMATION DISCLOSURE Filing Date Jamiary 312079
STATEMENT BY APPLICANT First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 1 of 15 Attorney Docket Number | SUN.LGI.420D3 )
U.S. PATENT DOCUMENTS
gl Il e e B et Ml v
U1 2003/0141590-A1 07-31-2003 Kamiya et al. ALL
U2 2005/0046573-A1 03-03-2005 De Velasco et al. ALL
U3 2005/0072595-A1 04-07-2005 Se-hoon Cho ALL
U4 2005/0079820-A1 04-14-2005 Yamashita ALL
U5 2005/0116874-A1 06-02-2005 El-Mahdawy et al. ALL
Us 2005/0275497-A1 12-15-2005 Ramadan et al. ALL
U7 2006/0166506-A1 07-27-2006 Okawa et al. ALL
usg 2007/0001921-A1 01-04-2007 Takahashi ef al. ALL
U9 2007/0007661-A1 01-11-2007 Burgess et al. ALL
u10 2007/0020932-A1 01-25-2007 Maruyama et al. ALL
U1 2007/0069961-A1 03-29-2007 Akiho et al. ALL
u12 2007/0095913-A1 05-03-2007 Takahashi ef al. ALL
U13 2007/0254432-A1 11-01-2007 Yamazaki ef al. ALL
u14 2007/0279002-A1 12-06-2007 Afshin Partovi ALL
U15 2008/0055046-A1 03-06-2008 Shimizu ALL
U16 2008/0129439-A1 06-05-2008 Nishikawa et al. ALL
u1t7 2008/0164840-A1 07-10-2008 Kato et al. ALL
U18 2008/0197957-A1 08-21-2008 Kondo Yoichiro et al. ALL
u19 2008/0200210-A1 08-21-2008 Lim et al. ALL
U20 2008/0246664-A1 10-09-2008 lkemoto et al. ALL
U21 2008/0266748-A1 10-30-2008 Hyung-Joo Lee ALL
[ Examiner Date ]
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant's unique citation designation number (optional). % See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 18 if possible. 6 Applicant is to place a check mark here if English language
Translation is attached

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to compiete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
JASUNALGIM20D3\IDS-Refs\1-31-19\PTO-SB-08.doc/lem
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PTO/SB/08A  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number.

( Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Complete if Known

Application Number

Filing Date

January 31, 2019

First Named Inventor

Jeong Wook AN

Art Unit

Examiner Name

\ Sheet

2 lofl

15

Attorney Docket Number

SUN.LGI.420D3

J

U.S. PATENT DOCUMENTS
cramner | Ot e i Goos T | Ty | Mo s | R Paages o R
known) Figures Appear
u22 2008/0122570-A1 05-29-2008 Takaishi Konomu ALL
U23 2008/0154178-A1 06-26-2008 Carter Darrick et al. ALL
U24 2008/0303735-A1 12-11-2008 Fujimoto et al. ALL
u25 2009/0029185-A1 01-29-2009 Lee et al. ALL
uz26 2009/0058737-A1 03-05-2009 TSUJIMURA et al. ALL
ua27 2009/0108974-A1 04-30-2009 Raggam et al. ALL
u28 2009/0115681-A1 05-07-2009 Lai et al. ALL
U29 2009/0314842-A1 12-24-2009 Charrin ALL
uU30 2009/0315680-A1 12-24-2009 Arimura ALL
U31 2009/0058358-A1 03-05-2009 Inoue Tetsuo et al. ALL
U32 2010/0156735-A1 06-24-2010 Nakamura et al. ALL
u33 2010/0265041-A1 10-21-2010 ALMOG et al. ALL
U34 2010/0277004-A1 11-04-2010 Suzuki et al. ALL
U35 2010/0289341-A1 11-18-2010 Ozaki et al. ALL
U36 2010/0295682-A1 11-25-2010 August et al. ALL
SEY4 2010/0308187-A1 12-09-2010 Pi-Fen Lin ALL
U3s 2011/0032685-A1 02-10-2011 Akiba et al. ALL
U39 2011/0127070-A1 06-02-2011 Ahn et al. ALL
U40 2011/0267248-A1 11-03-2011 Remski et al. ALL
[Examiner Date J
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ! Applicant's unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEPQ01.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 356 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
JASUNALGIVM20D3\DS-Refs\1-31-19\PTO-SB-08.doc/lem
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PTO/SB/08A  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

[ Substitute for form 1449A/PTO Complete if Known

INFORMATION DISCLOSURE

Application Number

Filing Date January 31, 2019
STATEMENT BY APPLICANT First Named Imventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 3 | of l 15 Attorney Docket Number | SUN.LGI1.420D3 )
U.S. PATENT DOCUMENTS
Tl B i e sl et I (A e
) known) Figures Appear
U41 2011/0285494-A1 11-24-2011 Jeong et al. ALL
U42 2011/0302770-A1 12-15-2011 Radenne et al. ALL
U43 2011/0312382-A1 12-22-2011 ltay et al. ALL
U44 2011/0050164-At 03-03-2011 Partovi ef al. ALL
U45 2012/0001701-A1 01-05-2012 Taniguchi et al. ALL
U46 2012/0019075-A1 01-26-2012 In-Kui Cho et al. ALL
U47 2012/0044114-A1 02-23-2012 Eom et al. ALL
U48 2012/0049986-A1 03-01-2012 In-Kui Cho et al. ALL
U49 2012/0057322-A1 03-08-2012 Waffenschmidt Eberhard ALL
Us0 2012/0058722-A1 03-08-2012 LO et al. ALL
Us1 2012/0092222-A1 04-19-2012 KATO et al. ALL
Us2 2012/0187767-A1 07-26-2012 Kanno ef al. ALL
uUs3 2012/0248981-A1 10-04-2012 Karalis et al. ALL
Us4 2012/0249276-A1 10-04-2012 FONTANA et al. ALL
Us5 2012/0274148-A1 11-01-2012 Sung et al. ALL
U56 2013/0038278-A1 02-14-2013 Park et al. ALL
us7 2013/0038497-A1 02-14-2013 Chae et al. ALL
Us8 2013/0069444-A1 03-21-2013 Waffenschmidt et al. ALL
us9 2013/0106198-A1 05-02-2013 Kuk et al. ALL
U60 2013/0113422-A1 05-09-2013 LEE et al. ALL
[ Examiner Date ]
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant's unigue citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

JASUN\LGI20D3\IDS-Refs\1-31-19\PTO-SB-08.doc/lem
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PTO/SB/0BA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

( Substitute for form 1449A/PTO Complete if Known

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

\ Sheet 4

Application Number

Filing Date January 31, 2019

Jeong Wook AN

First Named Inventor
Art Unit

Examiner Name

Attorney Docket Number | SUN.LGI.420D3

_/

|ofl 15

U.S. PATENT DOCUMENTS

gl B e e et
U61 2013/0176179-A1 07-11-2013 Park ALL
U62 2013/0200716-A1 08-08-2013 Kesler et al. ALL
U63 2013/0249302-A1 09-26-2013 AN et al. ALL
U64 2013/0267170-A1 10-10-2013 CHONG et al. ALL
uUes 2013/0271328-A1 10-17-2013 Nickel ef al. ALL
ue6 2013/0285783-A1 10-31-2013 YUSSOF et al. ALL
ue7 2013/0308256-A1 11-21-2013 Lehr et al. ALL
U68 2014/0062827-A1 03-06-2014 KATO ALL
u69 2014/0091640-A1 04-03-2014 Scholz et al. ALL
uU70 2014/0091758-A1 04-03-2014 Hidaka et al. ALL
U71 2014/0145906-A1 05-29-2014 KATO et al. ALL
U72 2014/0168019-A1 06-19-2014 Hirobe et al. ALL
U73 2014/0168026-A1 06-19-2014 Nakamura et al. ALL
U74 2014/0176384-A1 07-26-2014 YOSUl et al. ALL
U75 2014/0184462-A1 07-03-2014 YOSUI ALL
u76 2014/0210406-A1 07-31-2014 Na et al. ALL
Uu77 2014/0226293-A1 08-14-2014 SATO ALL
u78 2014/0266030-A1 09-18-2014 PARK et al. ALL
U79 2015/0054455-A1 02-26-2015 Kim et al. ALL
uso 2015/0054457-A1 02-26-2015 Kim ALL
usg1 2015/0061400-A1 03-05-2015 PARK et al. ALL

Examiner Date

Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant’s unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard T.3) * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. % Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
incluging gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450
If you need assistance in completing the form, call 1-800-PTO-8199 (1-800-786-9199) and select option 2
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Approved for use through 07/31/2006. OMB 0651-0031

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

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

control number.

( Substitute for form 1449A/PTO Complete if Known \

Application Number
INFORMATION DISCLOSURE Filing Date January 31, 2019
STATEMENT BY APPLICANT First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 5 of 15 Attorney Docket Number | SUN.LGI.420D3 )
U.S. PATENT DOCUMENTS
il Rl e o ol Bttt I Tt S
known) Figures Appear
us2 2015/0077296-A1 03-19-2015 An et al. ALL
u83 2015/0116178-A1 04-30-2015 Kim et al. ALL
Ug4 2015/0123604-A1 05-07-2015 Lee et al. ALL
uss 2015/0145635-A1 05-28-2015 Kurz et al. ALL
ugé 2015/0171519-A1 06-18-2015 Han et al. ALL
ua7 2015/0207207-A1 07-23-2015 Park et al. ALL
Uss 2015/0222017-A1 08-06-2015 KUMURA et al. ALL
ug9 2015/0281873-A1 10-01-2015 OJALA ALL
Uoao 2016/0064814-A1 03-03-2016 Jang et al. ALL
Uo1 2016/0118711-A1 04-28-2016 Finn et al. ALL
ug2 2016/0126002-A1 05-05-2016 CHIEN et al. ALL
Uoa3 2016/0188926-A1 06-30-2016 Pachler et al. ALL
Uo4 2016/0204836-A1 07-14-2016 LEE ef al. ALL
U9s 2016/0224975-A1 08-04-2016 NA et al. ALL
Uo6 2016/0315497-A1 10-27-2016 KIM et al. ALL
Uo7 2016/0345125-A1 11-24-2016 Kim ef al. ALL
uUgs 2017/0040696-A1 02-09-2017 Peralta et al. ALL
Uog 2017/0054213-A1 02-23-2017 Singh et al. ALL
U100 2017/0213644-A1 07-27-2017 Lee et al. ALL
U101 2017/0317519-A1 11-02-2017 YEOM et al. ALL
U102 2017/0338562-A1 11-23-2017 Ozenne et al. ALL
[ Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard T.3) * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ¢ Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTQ-9199 (1-800-786-9199) and select option 2.
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control number.

PTO/SB/08A  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

( Substitute for form 1449A/PTO

Complete if Known

Application Number
INFORMATION DISCLOSURE Filing Date Jamaary 31,2079
STATEMENT BY APPLICANT First Named Imventor Joong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 6 I of I 15 Attorney Docket Number | SUN.LGI.420D3 )
U.S. PATENT DOCUMENTS
homner | Ot I R Gaa | e | Memegigseneo o tgpieant | K Psages o v
known) Figures Appear
U103 2017/0345535-A1 11-30-2017 KIM et al. ALL
U104 2018/0076650-A1 03-15-2018 Yamaguchi et al. ALL
U105 2018/0189627-A1 07-05-2018 Kwon et al. ALL
U106 2018/0248255-A1 08-30-2018 NOH et al. ALL
U107 2018/0287243-A1 10-04-2018 KO et al. ALL
U108 4,947,180-A 08-07-1990 Scholz ALL
U109 5,574,470-A 11-12-1996 de Vall ALL
U110 6,008,622-A 12-28-1999 Nakawatase Norio ALL
Uttt 6,575,374-B1 06-10-2003 Boyadjian et al. ALL
U112 6,950,023-B1 09-27-2005 Martin ALL
U113 7,113,137-B2 09-26-2006 Bisig ALL
U114 7,259,672-B2 08-21-2007 Takei ALL
U115 7,712,672-B2 05-11-2010 Takahashi et al. ALL
U116 7,971,339-B2 07-05-2011 Finn ALL
U117 8,159,182-B2 04-17-2012 Kato et al. ALL
U118 8,514,135-B2 08-20-2013 Jang ef al. ALL
U119 8,792,837-B2 07-29-2014 Deguchi et al. ALL
U120 8,947,189-B2 02-03-2015 Maruyama et al. ALL
U121 9,105,967-B2 08-11-2015 Park ALL
[ Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant's unique citation designation number (optional). * See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). ¢ For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6 Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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control number.

PTO/SB/OBA  (08-03)

Approved for use through 07/31/2006. OMB 0851-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

f( Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Complete if Known

Application Number

Filing Date

January 31, 2019

First Named Inventor

Jeong Wook AN

Art Unit

Examiner Name

\ Sheet

7 Iofl

15

Attorney Docket Number

SUN.LGI.420D3

J

U.S. PATENT DOCUMENTS
ol IR o B el I et gl I G ST
known) Figures Appear

U122 9,165,708-B2 10-20-2015 Lim et al. ALL
U123 9,276,642-B2 03-01-2016 Shostak ALL
U124 9,450,303-B2 09-20-2016 Su et al. ALL
U125 9,460,847-B2 10-04-2016 Lee ef al. ALL
U126 9,484,768-B2 11-01-2016 Park et al. ALL
U127 9,515,513-B2 12-06-2016 Suzuki ef al. ALL
U128 9,543,653-B2 01-10-2017 Han et al. ALL
U129 9,5653,476-B2 01-24-2017 An et al. ALL
U130 9,607,757-B2 03-28-2017 Hirobe et al. ALL
U131 9,673,509-B2 06-06-2017 Park et al. ALL
U132 9,674,646-B2 06-06-2017 Jang ef al. ALL
U133 9,761,928-B2 09-12-2017 Han et al. ALL
U134 9,825,484-B2 11-21-2017 Van Bosch et al. ALL
U135 9,843,215-B2 12-12-2017 Yeom et al. ALL
U136 9,941,576-B2 04-10-2018 Ito et al. ALL
U137 9,941,729-B2 04-10-2018 Peralta ef al. ALL
U138 9,941,743-B2 04-10-2018 Peralta et al. ALL
U139 9,948,129-B2 04-17-2018 Singh et al. ALL
U140 9,960,629-B2 05-01-2018 Rajagopalan et al. ALL
U141 9,991,735-B1 06-05-2018 Yamaguchi et al. ALL

Examiner Date ]

Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. " Applicant’s unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). ‘ For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 5 Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, cail 1-800-PTO-9189 (1-800-786-9199) and select option 2.
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Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office: U.§. 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,

Complete if Known

’ Substitute for form 1449A/PTO

Application Number
lSNTFAO'I'IEMMIE-S'?ggfgll-LOI(S)Xﬁ'E Filing Date January 31, 2019
First Named Inventor Jeong Wook AN
(use as many sheels as necessary) Art Unit
Examiner Name
\ Sheet 8 l of l 15 Attorney Docket Number | SUN.LGI.420D3 /
U.S. PATENT DOCUMENTS
. . Document Number — . Pages, Columns, Lines, Where
Examiner Cite - — Publication Date Name of Patentee or Applicant
Initials* No.' N“mberl;r:g"l‘vi)c‘)de (if MM-DD-YYYY of Cited Document Relevan::gifgsgl;\e:pcé;?elevam
U142 9,991,744-B2 06-05-2018 Lee et al. ALL
U143 10,003,120-B2 06-19-2018 Kang et al. ALL
U144 10,063,100-B2 08-28-2018 Singh et al. ALL
U145 10,014,577-B2 07-03-2018 Cao ALL
U146 10,110,052-B2 10-23-2018 YEOM et al. ALL
U147 2013/0169398-A1 07-04-2013 Sugita ef al. ALL
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Publication Dat N ( Patent Pages, Columns, Lines.
E . Cit ublication Date _ame Of ‘a entee or Wh é | y :
ool Il Gounes ode’ - Nomber - Kina Coc (f koour MM-DD-YYYY | Applicant of Cited Document | ¥ere Rokent Passeass -
CN-101256876-A
F1 (With English Abstract) 09-03-2008 TDK Corp. ALL
CN-101924398-A
F2 (With English Abstract) 12-22-2010 Zhongyou et al. ALL
CN-102083280-A
F3 (With English Abstract) 06-01-2011 LG Innotek Co., Ltd. ALL
CN-102360718-A Samsung Electro
F4 (With English Abstract) 02-22-2012 Mechanics K.K. ALL
CN-1784510-A
F5 (With English Abstract) 06-07-2006 TDK Corp. ALL
EP-02642632-A2
F6 |(Equivalent to US 2013/0249302-A1)]| 09-25-2013 LG Innoteck Co., Ltd. ALL
EP-02752943-A1
F7 (Equivalent to US 9,460,847-B2) 07-09-2014 LG Innoteck Co., Ltd. ALL
[ Examiner Date
Sighature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). > See Kind Codes of
USPTO Patent Documents at www.yspto.gov or MPEP901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/OBA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB

control number.

( Supstitute for form 1449A/PTO

Complete if Known

Application Number
INFORMATION DISCLOSURE Filing Date January 31, 2019
STATEMENT BY APPLICANT First Named Inventor Jeong Wook AN
(use as many sheets as necessary) Art Unit
Examiner Name
Sheet 9 of 15 Attorney Docket Number | SUN.LGI.420D3 )
FOREIGN PATENT DOCUMENTS
Coreign Pavent Decment Publication Date Name of Patentee or Pages, Columns, Lines,
Examiner r\?:e‘ ety Gortn® Nurmber . Kind G (koo MM-DD-YYYY Applicant of Cited Document g’rvgiﬁzvRai‘f’gEﬂrz:f:s:; -

JP-2004110854-A

F8 (With English Abstract) 04-08-2004 Toshiba Corp. ef al. ALL
JP-2004364199-A

F9 (With English Abstract) 12-24-2004 Sony Corp. ALL
JP-2006-042519-A

F10 (With English Abstract) 02-09-2006 Seiko Epson Corp. ALL
JP-2008-027015-A Dainippon Printing

F11 (With English Abstract) 02-07-2008 Co., Ltd. ALL
JP-2008-172872-A Sony Ericsson Mobile

F12 (With English Abstract) 07-24-2008 Comm, et al. ALL
JP-2008-205215-A

F13 (With English Abstract) 09-04-2008 Seiko Epson Corp. ALL
JP-2008-210861-A Yonezawa Densen ef

F14 (With English Abstract) 09-11-2008 al. ALL
JP-2009033106-A Taida Electronic Ind.

F15 (With English Abstract) 02-12-2009 Co. Lid. ALL
JP-2011-097534-A

F16 (With English Abstract) 05-12-2011 Tokai Rika Co., Lid. ALL
JP-2012-010533-A

F17 (With English Abstract) 01-12-2012 | Murata MFG Co., Ltd. ALL
JP-2012-0191134-A Murata Manufacturing

F18 (With English Abstract) 10-04-2012 Co. ALL
JP-2012019302-A

F19 (With English Abstract) 01-26-2012 Nec Tokin Corp. ALL
JP-2012-178959-A

F20 (With English Abstract) 09-13-2012 Equos Res. Co. Ltd. ALL
JP-H04-51115-U

F21 (With English Abstract) 04-30-1992 Hitachi Ferrite, Ltd. ALL

Examiner Date
[ Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * Applicant's unique citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible © Applicant is to place a check mark here if English language

Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

SEND TO:

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/0BA  (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.8. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB
control number

( Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Complete if Known

Application Number

Filing Date

January 31, 2019

First Named Inventor

Jeong Wook AN

Art Unit

Examiner Name

\ Sheet

10 ]of]

15

Attorney Docket Number

SUN.LGI.420D3

FOREIGN PATENT DOCUMENTS
Foreign Patent Document o Pages. Columns, Lines,
Examiner Cite P&?X_ﬁg’?&ff Ap p:‘:] argte o(;r(;taetznlii:r; ent Where Relevant Passages
Initials™ No. ! Country Code ® - Number * - Kind Code® (if known) or Relevant Figures Appear T
JP-H06-267746-A
F22 (With English Abstract) 09-22-1994 | Murata MFG Co., Ltd. ALL
JP-HO07-074038-A
F23 (With English Abstract) 03-17-1995 TDK Corp. ALL
JP-H08-79976-A
F24 (With English Abstract) 03-22-1996 TDK Corp. ALL
JP-H10282232-A
F25 (With English Abstract) 10-23-1998 Toshiba Corp. ALL
JP-S56-78415-U
F26 (With English Abstract) 06-25-1981 Omron Corporation ALL
JP-S61-69811-U Fui Denki Kagaku
F27 (With English Abstract) 05-13-1986 Kabushiki Kaisha ALL
KR-10-1177302-B1
F28 (With English Abstract) 08-30-2012 Nanomag Co., Ltd. ALL
KR-1020040063286-A
F29 (With English Abstract) 07-14-2004 Flex-Tech Co., Ltd. ALL
KR-10-2005-0120481-A Samsung Techwin
F30 (With English Abstract) 12-22-2005 Co., Ltd. ALL
KR-10-2006-0008332-A
F31 (With English Abstract) 01-26-2006 Sony Corp. ALL
KR-10-2008-0074640-A
F32 (With English Abstract) 08-13-2008 Anyquitous Co., Ltd. ALL
KR-10-2010-0130480-A UK Tech. Co. Ltd., et
F33 (With English Abstract) 12-13-2010 al. ALL
KR-10-2012-0016778-A Samsung Electronics
F34 (With English Abstract) 02-27-2012 Co., Ltd. ALL
KR-10-2012-0123375-A
F35 (With English Abstract) 11-08-2012 | Asahi Glass Co., Ltd. ALL
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * Applicant’s unigue citation designation number (optional). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEPS01.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). “ For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document, ® Kind of document by
the appropriate symbols as indicated on the document under WIPQ Standard ST. 16 if possible. ° Applicant is to place a check mark here if English language

Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
inciuding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individuai case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent

and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Approved for use through 07/31/2006. OMB 0851-0031

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

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

( Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Complete if Known

Application Number

Filing Date

January 31, 2019

First Named Inventor

Jeong Wook AN

Art Unit

Examiner Name

K Sheet

11 of

15

Attorney Docket Number

SUN.LGI.420D3

FOREIGN PATENT DOCUMENTS

Forelgn Petent Document Publication Date Name of Patentee or Pages, Columns, Lines,
i i . her i sages
E,ﬁ?;'lzer ’Sg‘ﬁ Sounts Gote® _Nsmbor - Kind o i ko MM-DD-YYYY Applicant of Cited Document !:/Reeﬁevzi’?;grgsipsea f .
KR-1020130015618-A
F36 (With English Abstract) 02-14-2013 EMW Co., Ltd. ALL
KR-10-2013-0028301-A Se Gi Synthetic
F37 (With English Abstract) 03-19-2013 | Environment Co., Ltd. ALL
KR-10-2013-0028302-A Osung Mega Power
F38 (With English Abstract) 03-19-2013 Co., Ltd. ALL
KR-10-2014-0113205-A LG INNOTEK CO.,
F39 (With English Abstract) 09-24-2014 LTD ALL
TW-M424550-U1
F40 (With English Abstract) 03-11-2012 TDK Taiwan Corp. ALL
WO0-2012008693-A2 Hanrim Postech. Co.
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F42 (With English Abstract) 11-08-2012 Scholz et al. ALL
CN-1816945-A
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Application Number
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Examiner Name
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R1 Dainippon Printing (JP 2008-027015) Translation F5; February 2008.
R2 European Patent Communication dated October 19, 2017, in European Application No. 13763524.9-
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Electronic Acknowledgement Receipt

EFS ID: 35026612
Application Number: 16264360
International Application Number:
Confirmation Number: 7253
Title of Invention: Wireless Power Receiver and Method of Manufacturing the Same
First Named Inventor/Applicant Name: JEONG WOOK AN
Customer Number: 23557
Filer: Jeff Lloyd/Larann Massey
Filer Authorized By: Jeff Lloyd
Attorney Docket Number: SUN.LG1.420D3
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Filing Date:
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Application Type: Utility under 35 USC 111(a)
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37 CFR 1.19 (Document supply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
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Number Message Digest | Part/.zip| (if appl.)
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1 Application Data Sheet aia0014_ADS.PDF no 10
eB8d2749e767efdf24381d9953615af3fc5b0)
c2a
Warnings:
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168224
) SUN-LGI-420D3-Application- yes 33
AF.pdf
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Multipart Description/PDF files in .zip description
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Specification 1 28
Claims 29 32
Abstract 33 33
Warnings:
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439100
3 Drawmgs—other than .black and white SUN-LGI-420D3-Figures-AF.pdf no 7
line drawings
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64172
Request for USPTO to retrieve priority SUN-LGI-420D3-
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docs ClaimofPriority.pdf
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Document Description Start End
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 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
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) N Attorney Docket Number | SUN.LGI.420D3
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Wireless Power Receiver and Method of Manufacturing the Same

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

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

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
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
‘ [+] pEonG wook ‘ BN ‘ E
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service
city |Feoul | country of Residence | kR |

Mailing Address of Inventor:

Address 1 D8, Huam-ro, Jung-gu
Address 2
City | Beoul | state/Province | |
Postal Code | ’04637 | Countryi | ‘KR
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] puncon | [ e
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |Beoul || country of Residence i KR |

Mailing Address of Inventor:

Address 1 D8, Haum-ro, Jung-gu
Address 2
City | ISeouI I State/Province | |
Postal Code | jo4637 | Countryi | R

R
Inventor B

Legal Name

EFS Web 2213
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Attorney Docket Number | SUN.LGI.420D3

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Wireless Power Receiver and Method of Manufacturing the Same

Prefix| Given Name Middle Name Family Name Suffix
[ [] unc Hyun | FeEm e
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City |PBeoul || Country of Residence i KR |

Mailing Address of Inventor:

Address 1 D8, Huam-ro, Jung-gu
Address 2
City | ISeouI I State/Province | |
Postal Code | ’04637 | Countryi | ‘KR
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [ fanG HYUN | KIM S
Residence Information (Select One) US Residency  (#) Non US Residency Active US Military Service
City |(Beoul | Country of Residence | KR |

Mailing Address of Inventor:

Address 1 D8, Huam-ro, Jung-gu

Address 2

City | ISeouI I 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 3557
Email Address UL@SLEPATENTS.COM | Add Email | |Remove Email

EFS Web 2.2.13
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Attorney Docket Number | SUN.LGI.420D3

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Wireless Power Receiver and Method of Manufacturing the Same

Application Information:

Title of the Invention Wireless Power Receiver and Method of Manufacturing the Same

Attorney Docket Number| SUN.LGI.420D3 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter | Hility -
Total Number of Drawing Sheets (if any) 21 Suggested Figure for Publication (if any)

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 previously Filing date {YYYY-MM-DD)
filed application

Intellectual Property Authority or Country

Publication Information:

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

Req uest 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

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

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).

both sections are completed the customer

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)

Customer Number D3557

EFS Web 2.2.13
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Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Wireless Power Receiver and Method of Manufacturing the Same

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
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WIRELESS POWER RECEIVER AND METHOD OF MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is a continuation of U.S. Application No. 15/430,173, filed February 10,
2017; which is a continuation of U.S. Application No. 15/360,425, filed November 23, 2016;
which is a continuation of U.S. Application No. 13/663,012, filed October 29, 2012, now U.S.
Patent No. 9,806,565, issued October 31, 2017; which claims the benefit under 35 U.S.C §119 of
Korean Patent Application Nos. 10-2012-0029987, filed March 23, 2012, and 10-2012-0079004,
filed July 19, 2012; which are hereby incorporated by reference in their entirety.

BACKGROUND

The embodiment relates to a wireless power receiver and a method of manufacturing the
same. In more particular, the embodiment relates to a wireless power receiver used for wireless
power transmission or an antenna to reduce a thickness of the wireless power receiver and to
simplify the manufacturing process thereof and a method of manufacturing the same.

A wireless power transmission or a wireless energy transfer refers to a technology of
wirelessly transferring electric energy to desired devices. In the 1800’s, an electric motor or a
transformer employing the principle of electromagnetic induction has been extensively used and
then a method of transmitting electrical energy by irradiating electromagnetic waves, such as
radio waves or lasers, has been suggested. Actually, electrical toothbrushes or electrical razors,
which are frequently used in daily life, are charged based on the principle of electromagnetic
induction. The electromagnetic induction refers to the generation of an electric current through
induction of a voltage when a magnetic field is changed around a conductor. The
electromagnetic induction scheme has been successfully commercialized for electronic
appliances having small sizes, but represents a problem in that the transmission distance of
power is too short.

Besides the electromagnetic induction scheme, the long-distance transmission using the
resonance and the short-wavelength radio frequency has been suggested as the wireless energy

transfer scheme.
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However, in general, a wireless power receiver disposed in a terminal has a thick

thickness and the manufacturing process thereof is complicated.

BRIEF SUMMARY

An embodiment provides a method capable of remarkably reducing a thickness of a
wireless power receiver by directly disposing a coil unit on a top surface of a magnetic substrate.

An embodiment provides a method capable of ensuring high power transmission
efficiency and enabling communication with external devices by directly disposing a coil unit
and a near field communication antenna on a top surface of a magnetic substrate.

An embodiment provides a method capable of simplifying the manufacturing process for
a wireless power receiver by directly disposing a coil unit on a magnetic substrate.

An embodiment provides a method capable of remarkably reducing a thickness of a
wireless power receiver by disposing a coil unit inside a magnetic substrate.

An embodiment provides a method capable of ensuring high power transmission
efficiency and enabling communication with external devices by disposing a coil unit inside a
magnetic substrate and a near field communication antenna on a magnetic substrate.

An embodiment provides a method capable of simplifying the manufacturing process for
a wireless power receiver by disposing a coil unit inside a magnetic substrate.

A wireless power receiver according to one embodiment includes a magnetic substrate
and a coil configured to wirelessly receive power, wherein the coil is formed as a conductive
layer on the magnetic substrate.

A wireless power receiver according to one embodiment includes a magnetic substrate
and a coil a coil configured to wirelessly receive power, wherein the coil is formed as a
conductive layer at the magnetic substrate, wherein a part of the coil is disposed inside the
magnetic substrate.

A method of manufacturing a wireless power receiver for wirelessly receiving power
according to one embodiment includes forming a conductor on a protective film, forming a
conductive pattern by etching the conductor, connecting a connecting unit to be connected to an
external circuit to a connection terminal of the conductive pattern, obtaining a magnetic substrate

having a receiving space of a predetermined shape corresponding to the connecting unit and
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disposing the magnetic substrate on the conductive pattern while positioning the connecting unit
in the receiving space.

According to one embodiment, the thickness of the wireless power receiver can be
remarkably reduced by directly disposing the coil unit on a top surface of the magnetic substrate.
According to one embodiment, the high power transmission efficiency can be ensured and
communication with external devices can be enabled by directly disposing the coil unit and the
near field communication antenna on the top surface of the magnetic substrate.

According to one embodiment, the manufacturing process for the wireless power receiver
can be simplified by directly disposing the coil unit on the magnetic substrate only through
laminating and etching processes.

According to one embodiment, the thickness of the wireless power receiver can be
remarkably reduced by forming the conductive pattern inside the magnetic substrate.

According to one embodiment, the high power transmission efficiency can be ensured by
forming the conductive pattern inside the magnetic substrate and the communication with
external devices can be enabled by using the near field communication antenna.

According to one embodiment, the connecting unit is disposed in the receiving space of
the magnetic substrate so that the thickness of the wireless power receiver can be remarkably
reduced as much as the thickness of the connecting unit.

According to one embodiment, a tape substrate is used as the connecting unit so that the
overall size of the wireless power receiver can be reduced.

According to one embodiment, a lead frame is used as the connecting unit, so the wiring
layer included in the connecting unit can be protected from the heat, external moisture or impact
and the mass production can be realized.

According to one embodiment, the magnetic field directed to the outside can be changed
into the coil unit due to the conductive pattern formed in the magnetic substrate, so the power
transmission efficiency can be improved, at the same time, the amount of the magnetic field
leaked to the outside can be reduced so that the bad influence of the magnetic field exerted to the

human body can be diminished.
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According to one embodiment, the wireless power receiver can be manufactured only
through the processes of forming the pattern groove and inserting the coil unit, so that the
manufacturing process can be simplified.

Other various effects of the embodiments will be disclosed directly or indirectly in the

detailed description of the embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view illustrating a wireless power receiver 1000 according to the
first embodiment;

FIG. 2 is a plan view illustrating a wireless power receiver 1000 according to the first
embodiment;

FIG. 3 is a sectional view taken along line A-A’ of a connecting unit 300 of a wireless
power receiver 1000 shown in FIG. 2;

FIGS. 4 to 8 are views for explaining a method of manufacturing a wireless power
receiver 1000 according to one embodiment;

FIG. 9 is a sectional view taken along line A-A’ of a connecting unit 300 of a wireless
power receiver 1000 shown in FIG. 2 according to the second embodiment;

FIG. 10 is a plan view illustrating a wireless power receiver 1000 according to the third
embodiment;

FIG. 11 is a perspective view illustrating a wireless power receiver 1000 according to the
fourth embodiment;

FIG. 12 is a plan view illustrating a wireless power receiver 1000 according to the fourth
embodiment;

FIG. 13 is a sectional view taken along line B-B’ of a connecting unit 300 of a wireless
power receiver 1000 shown in FIG. 12 according to the fourth embodiment;

FIG. 14 is a perspective view illustrating a wireless power receiver 1000 according to the
fifth embodiment;

FIG. 15 is a plan view illustrating a wireless power receiver 1000 according to the fifth

embodiment;
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FIG. 16 is a sectional view taken along line C-C’ of a wireless power receiver 1000
according to the fifth embodiment;

FIGS. 17 to 21 are views for explaining a method of manufacturing a wireless power
receiver 1000 according to the fifth embodiment;

FIG. 22 is a view for explaining variation of inductance, resistance and Q values of a coil
unit 200 as a function of a usable frequency when the coil unit 200 is disposed on a top surface
of a magnetic substrate according to the first embodiment;

FIG. 23 is a view for explaining variation of inductance, resistance and Q values of a coil
unit 200 as a function of a usable frequency when the coil unit 200 is disposed in a pattern
groove formed in a magnetic substrate according to the fifth embodiment;

FIG. 24 is an H-field for illustrating a radiation pattern of a magnetic field when a coil
unit is disposed on a top surface of a magnetic substrate according to the first embodiment;

FIG. 25 is an H-field for illustrating a radiation pattern of a magnetic field when a coil
unit is disposed in a pattern groove formed in a magnetic substrate according to the fifth
embodiment;

FIG. 26 is an exploded perspective view of a wireless power receiver 1000 according to
still another embodiment;

FIG. 27 is a perspective view of a wireless power receiver 1000 according to still another
embodiment;

FIG. 28 is a sectional view of a wireless power receiver 1000 according to still another
embodiment; and

FIGS. 29 to 37 are views for explaining a method of manufacturing a wireless power

receiver according to still another embodiment.

DETAILED DESCRIPTION
Hereinafter, exemplary embodiments will be described in detail with reference to
accompanying drawings so that those skilled in the art can easily work with the embodiments.
Hereinafter, “conductive pattern” refers to the shape of a conductive layer and may be

used to refer to a structure formed by a patterning process. “conductive layer” may be used
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interchangeably with “conductive pattern” and refers to a structure formed by methods including
patterning, etching, deposing, selective plating, and the like.

FIG. 1 is a perspective view illustrating a wireless power receiver 1000 according to the
first embodiment, FIG. 2 is a plan view illustrating the wireless power receiver 1000 according
to the first embodiment and FIG. 3 is a sectional view taken along line A-A’ of a connecting unit
300 of the wireless power receiver 1000 shown in FIG. 2.

Referring to FIGS. 1 to 3, the wireless power receiver 1000 may include a magnetic
substrate 100, a coil unit 200 and a connecting unit 300.

The wireless power receiver 1000 may wirelessly receive power from a transmission
side. According to one embodiment, the wireless power receiver 1000 may wirelessly receive
the power using electromagnetic induction. According to one embodiment, the wireless power
receiver 1000 may wirelessly receive the power using resonance.

The electromagnetic induction and resonance may be used when transmitting the power
using the magnetic field.

The magnetic substrate 100 may change the direction of the magnetic field received from
the transmission side.

The magnetic substrate 100 can reduce the amount of the magnetic field to be leaked to
the outside by changing the direction of the magnetic field received from the transmission side.

In detail, the magnetic substrate 100 changes the direction of the magnetic field
transferred from the transmission side in the lateral direction such that the magnetic field can be
more concentrated onto the coil unit 200.

The magnetic substrate 100 can absorb some of the magnetic field received from the
transmission side and leaked to the outside to dissipate the magnetic field as heat. If the amount
of the magnetic field leaked to the outside is reduced, the bad influence of the magnetic field
exerted on the human body can be reduced.

Referring to FIG. 3, the magnetic substrate 100 may include a magnet 110 and a support
120.

The magnet 110 may include a particle or a ceramic.

The support 120 may include thermosetting resin or thermoplastic resin.
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The magnetic substrate 100 may be prepared in the form of a sheet and may have a
flexible property.

Referring again to FIG. 1, the coil unit 200 may include a first connection terminal 210, a
second connection terminal 220 and a coil 230. The coil 230 may be formed as a conductive
layer or a conductive pattern.

The first connection terminal 210 is located at one end of the coil 230 and the second
connection terminal 220 is provided at the other end of the coil 230.

The first and second connection terminals 210 and 220 are necessary for connection with
the connecting unit 300.

The coil 230 may be formed as a conductive pattern which is obtained by winding a
conductive line several times. According to one embodiment, when viewed from the top, the coil
pattern may have a spiral shape. However, the embodiment is not limited thereto, and various
patterns may be formed.

The coil unit 200 can be directly disposed on the top surface of the magnetic substrate
100. According to one embodiment, an adhesive layer (not shown) may be disposed between the
coil unit 200 and the magnetic substrate 100.

The coil unit 200 may include a conductor. The conductor may include a metal or an
alloy. According to one embodiment, the metal may include silver or copper, but the
embodiment is not limited thereto.

The coil unit 200 may transfer the power, which is wirelessly received from the
transmission side, to the connecting unit 300. The coil unit 200 can receive the power from the
transmission side using the electromagnetic induction or resonance.

The connecting unit 300 may include a first connection terminal 310, a second
connection terminal 320 and a printed circuit board 330.

The first connection terminal 310 of the connecting unit 300 may be connected to the first
connection terminal 210 of the coil unit 200 and the second connection terminal 320 of the
connecting unit 300 may be connected to the second connection terminal 220 of the coil unit
200.

The printed circuit board 330 may include a wiring layer and a receiver circuit, which

will be described later, may be disposed on the wiring layer.
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The connecting unit 300 connects the wireless power receiving circuit (not shown) with
the coil unit 200 to transfer the power received from the coil unit 200 to a load (not shown)
through the wireless power receiving circuit. The wireless power receiving circuit may include a
rectifier circuit for converting AC power into DC power and a smoothing circuit for transferring
the DC power to the load after removing ripple components from the DC power.

FIGS. 2 and 3 are views for explaining the structure of the wireless power receiver 1000
according to the first embodiment in detail when the coil unit 200 is connected with the
connecting unit 300.

FIG. 2 is a plan view illustrating the wireless power receiver 1000 according to the first
embodiment.

FIG. 2 shows the coil unit 200 connected with the connecting unit 300.

According to one embodiment, the connection between the coil unit 200 and the
connecting unit 300 may be achieved by a solder. In detail, the first connection terminal 210 of
the coil unit 200 may be connected to the first connection terminal 310 of the connecting unit
300 through a first solder 10 and the second connection terminal 220 of the coil unit 200 may be
connected to the second connection terminal 320 of the connecting unit 300 through a second
solder 20. In more detail, the first connection terminal 210 of the coil unit 200 may be connected
to the first connection terminal 310 of the connecting unit 300 through a via hole of the first
solder 10 and the second connection terminal 220 of the coil unit 200 may be connected to the
second connection terminal 320 of the connecting unit 300 through a via hole of the second
solder 20.

The wireless power receiver 1000 shown in FIG. 2 may be equipped in an electronic
appliance, such as a terminal.

The terminal may include a typical mobile phone, such as a cellular phone, a PCS
(personal communication service) phone, a GSM phone, a CDMA-2000 phone, or a WCDMA
phone, a PMP (portable multimedia player), a PDA (personal digital assistant), a smart phone, or
an MBS (mobile broadcast system) phone, but the embodiment is not limited thereto. Various
devices can be used as the terminal if they can wirelessly receive the power.

A section taken along line A-A’ of the connecting unit 300 shown in FIG. 2 will be

explained with reference to FIG. 3.
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FIG. 3 is a sectional view taken along line A-A’ of the connecting unit 300 of the
wireless power receiver 1000 shown in FIG. 2.

Referring to FIG. 3, the first connection terminal 210, the second connection terminal 220
and the coil 230 constituting the coil unit 200 are disposed on the top surface of the magnetic
substrate 100.

In the wireless power receiver 1000 according to the first embodiment, the coil unit 200
is directly disposed on the top surface of the magnetic substrate 100, so the overall thickness can
be remarkably reduced when comparing with the case in which the coil pattern is formed on an
FPCB.

Preferably, the magnetic substrate 100 has a thickness of 0.43 mm and the coil unit 200
has a thickness of 0.1 mm, so the overall thickness is 0.53 mm. However, this numerical value is
illustrative purpose only.

That is, the thickness of the wireless power receiver 1000 can be reduced by preparing
the coil unit 200 in the form of a conductor, a conductive pattern or a thin film. Since the current
trend has tended toward the slimness, if the wireless power receiver 1000 is applied to the
electronic device, such as the portable terminal, the overall thickness of the portable terminal can
be reduced and the power can be effectively received from the transmission side.

The connecting unit 300 is directly disposed on the coil unit 200. Since the connecting
unit 300 is directly disposed on the coil unit 200, the coil unit 200 can be readily connected with
the connecting unit 300.

The first connection terminal 210 of the coil unit 200 is connected to the first connection
terminal 310 of the connecting unit 300 through the solder 10.

The second connection terminal 220 of the coil unit 200 is connected to the second
connection terminal 320 of the connecting unit 300 through the solder 20.

The coil 230 may be designed to have a predetermined width W and a predetermined
thickness T. In addition, the coil 230 can be designed to have a predetermined winding interval.

FIGS. 4 to 8 are views for explaining a method of manufacturing the wireless power
receiver 1000 according to one embodiment.

The structure of the wireless power receiver 1000 may be essentially identical to the

structure of the wireless power receiver 1000 described with reference to FIGS. 1 to 3.
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First, referring to FIG. 4, the magnetic substrate 100 is prepared.

Then, referring to FIG. 5, a conductor 201 is directly laminated on the top surface of the
magnetic substrate 100. According to one embodiment, the conductor 201 may be laminated
after the adhesive layer has been laminated on the top surface of the magnetic substrate 100.

According to one embodiment, a laminating process can be used to form the conductor
201 on the top surface of the magnetic substrate 100. According to the laminating process, the
conductor 201 is heated at the predetermined temperature and then predetermined pressure is
applied to the conductor 201. The laminating process refers to a process of forming
heterogeneous materials, such as a metal foil and a paper, by using heat and pressure.

Then, referring to FIG. 6, a mask 500 is laminated on the top surface of the conductor
201. The mask 500 may be selectively formed on the top surface of the conductor 201
corresponding to positions of the first connection terminal 210, the second connection terminal
220 and the coil 230 of the coil unit 200.

After that, referring to FIG. 7, the structure shown in FIG. 6 is immersed in an etchant so
that portions of the conductor 201 where the mask 500 is not positioned may be etched. Thus, the
conductor 201 may have a predetermined conductive pattern.

Then, the coil unit 200 of the wireless power receiver 1000 is formed by removing the
mask 500.

Thereafter, referring to FIG. 8, the soldering work is performed to connect the coil unit
200 with the connecting unit 300.

That is, the first connection terminal 210 of the coil unit 200 may be connected to the first
connection terminal 310 of the connecting unit 300 through the first solder 10 and the second
connection terminal 220 of the coil unit 200 may be connected to the second connection terminal
320 of the connecting unit 300 through the second solder 20.

As described above, since the coil unit 200 is directly disposed on the top surface of the
magnetic substrate 100, the overall thickness of the wireless power receiver 1000 can be
remarkably reduced. In addition, since the wireless power receiver 1000 can be manufactured
only through the laminating and etching processes, the manufacturing process may be simplified.
FIG. 9 is a sectional view taken along line A-A’ of the connecting unit 300 of the wireless power

receiver 1000 shown in FIG. 2 according to the second embodiment.
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Referring to FIG. 9, the wireless power receiver 1000 may include a magnetic substrate
100, a coil unit 200, a connecting unit 300 and an adhesive layer 700.

The magnetic substrate 100, the coil unit 200, and the connecting unit 300 are identical to
those described with reference to FIG. 1.

The adhesive layer 700 is interposed between the magnetic substrate 100 and the coil unit
200 to bond the magnetic substrate 100 to the coil unit 200,

FIG. 10 is a plan view illustrating a wireless power receiver 1000 according to the third
embodiment.

Referring to FIG. 10, the wireless power receiver 1000 may include a magnetic substrate
100, a coil unit 200, a connecting unit 300 and a short-range communication antenna 600.

The magnetic substrate 100, the coil unit 200 and the connecting unit 300 are identical to
those described with reference to FIGS. 1 to 3.

The short-range communication antenna 600 includes a first connection terminal 610, a
second connection terminal 620 and an outer peripheral coil 630.

The first connection terminal 610 and the second connection terminal 620 of the short-
range communication antenna 600 are connected to the connecting unit 300.

The short-range communication antenna 600 can make near field communication with a
reader. The short-range communication antenna 600 may serve as an antenna that transceives
information in cooperation with the reader.

According to one embodiment, the short-range communication antenna 600 may be
arranged at an outer peripheral portion of the coil unit 200. According to one embodiment, when
the coil unit 200 is disposed at the center of the magnetic substrate 100, the short-range
communication antenna 600 may be arranged along the outer peripheral portion of the magnetic
substrate 100 to surround the coil unit 200. The short-range communication antenna 600 may
have a rectangular configuration by winding one conductive line several times, but the
embodiment is not limited thereto.

Similar to the coil unit 200, the short-range communication antenna 600 may be formed

as a conductive pattern or a conductive layer.
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Various short-range communication technologies can be applied to the short-range
communication antenna 600, and the NFC technology is preferable. The NFC technology has the
band of 12.56 MHz and is used for wireless communication in a short distance.

The short-range communication antenna 600 can be directly disposed on the top surface
of the magnetic substrate 100.

The method of forming the short-range communication antenna 600 on the magnetic
substrate 100 may be identical to the method described with reference to FIG. 4.

Hereinafter, a wireless power receiver 1000 according to the fourth embodiment will be
described with reference to FIGS. 11 to 13.

FIG. 11 is a perspective view illustrating the wireless power receiver 1000 according to
the fourth embodiment.

Referring to FIG. 11, the wireless power receiver 1000 includes a magnetic substrate 100,
a coil unit 200 and a connecting unit 300.

The magnetic substrate 100 and the coil unit 200 are identical to those described with
reference to FIG. 1. However, the magnetic substrate 100 is slightly different from the magnetic
substrate 100 described with reference to FIG. 1, so the following description will be made while
focusing the difference of the magnetic substrate 100.

Referring to FIG. 11, the magnet substrate 100 is formed with a receiving space 130
having a structure the same as that of the connecting unit 300. That is, referring to FIG. 1, the
coil unit 200 is disposed on the top surface of the magnetic substrate 100 and the connecting unit
300 is disposed on the coil unit 200. However, referring to FIG. 11, the receiving space 130
having the structure the same as that of the connecting unit 300 is formed in the magnetic
substrate 100, so that the connecting unit 300 may be disposed under the coil unit 200.

FIG. 12 is a plan view illustrating a wireless power receiver 1000 according to the fourth
embodiment.

FIG. 12 shows the state in which the coil unit 200 and the connecting unit 300 are
interconnected with each other.

The connecting unit 300 has a thickness equal to or smaller than a thickness of the
magnetic substrate 100. The connecting unit 300 may be implemented as a flexible printed

circuit board (FPCB).
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The connecting unit 300 may be disposed in the receiving space 130 of the magnetic
substrate 100.

If the thickness of the connecting unit 300 is equal to or smaller than the thickness of the
magnetic substrate 100, different from the embodiment shown in FIG. 3, the overall thickness of
the wireless power receiver 1000 can be reduced as much as the thickness of the connecting unit
300. In addition, since the usage of the magnet 110 and the support 120 can be reduced due to
the receiving space 130, it is advantageous in terms of cost effectiveness.

FIG. 13 is a sectional view taken along line B-B’ of the connecting unit 300 of the
wireless power receiver 1000 shown in FIG. 12 according to the fourth embodiment.

The following description will be made on the assumption that the connecting unit 300
has a thickness smaller than that of the magnetic substrate 100.

Referring to FIG. 13, the first connection terminal 210, the second connection terminal
220 and the coil 230 constituting the coil unit 200 are disposed on the top surface of the
connecting unit 300.

The connecting unit 300 is disposed under the coil unit 200.

The first connection terminal 210 of the coil unit 200 is connected to the first connection
terminal 310 of the connecting unit 300 by the solder 10.

The second connection terminal 220 of the coil unit 200 is connected to the second
connection terminal 320 of the connecting unit 300 by the solder 20.

The coil 230 may be designed to have a predetermined width W and a predetermined
thickness T. In addition, the coil 230 can be designed to have a predetermined winding interval.

Referring to FIG. 12, different from the embodiment shown in FIG. 3, the thickness of
the connecting unit 300 is smaller than the thickness of the magnetic substrate 100, so the overall
thickness of the wireless power receiver 1000 can be reduced as much as the thickness of the
connecting unit 300. In addition, since the usage of the magnet 110 and the support 120 can be
reduced due to the receiving space 130, it is advantageous in terms of cost effectiveness.

Hereinafter, a wireless power receiver 1000 according to the fifth embodiment will be
described in detail with reference to FIGS. 14 to 20.

FIG. 14 is a perspective view illustrating the wireless power receiver 1000 according to

the fifth embodiment, FIG. 15 is a plan view illustrating the wireless power receiver 1000
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according to the fourth embodiment, FIG. 16 is a sectional view taken along line C-C’ of the
wireless power receiver 1000 according to the fifth embodiment, and FIGS. 17 to 21 are views
for explaining a method of manufacturing the wireless power receiver 1000 according to the fifth
embodiment.

First, referring to FIG. 14, the wireless power receiver 1000 according to the fifth
embodiment may include a magnetic substrate 100, a coil unit 200 and a connecting unit 300.

According to one embodiment, the wireless power receiver 1000 can wirelessly receive
power from the transmission side using electromagnetic induction. In this case, the coil 230 of
the coil unit 200 can wirelessly receive power through the electromagnetic induction with a coil
of the transmission side.

According to one embodiment, the wireless power receiver 1000 can wirelessly receive
power from the transmission side using resonance.

The magnetic substrate 100 may change the direction of the magnetic field received from
the transmission side.

The magnetic substrate 100 can reduce the amount of the magnetic field leaked to the
outside by changing the direction of the magnetic field received from the transmission side.

The magnetic substrate 100 can change the direction of the magnetic field received from
the transmission side in the lateral direction such that the magnetic field can be more
concentrated onto the coil unit 200.

The magnetic substrate 100 can absorb some of the magnetic field received from the
transmission side and leaked to the outside to dissipate the magnetic field as heat. If the amount
of the magnetic field leaked to the outside is reduced, the bad influence of the magnetic field
exerted on the human body can be reduced.

Referring to FIG. 16, the magnetic substrate 100 may include a magnet 110 and a support
120.

The magnet 110 may include a particle or a ceramic. According to one embodiment, the
magnet 110 may be one of a spinel type magnet, a hexa type magnet, a sendust type magnet and
a permalloy type magnet.

The support 120 may include thermosetting resin or thermoplastic resin and support the

magnetic substrate 100.
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The magnetic substrate 100 may be prepared in the form of a sheet and may have a
flexible property.

Referring again to FIG. 14, the coil unit 200 may include a first connection terminal 210,
a second connection terminal 220 and a coil 230. The coil 230 may formed as a conductive layer
or a conductive pattern.

The coil unit 200 may be disposed inside the magnetic substrate 100. In detail, the coil
unit 200 may be buried inside the magnetic substrate 100. In more detail, the magnetic substrate
100 may include a pattern groove and the coil unit 200 may be disposed in the pattern groove.
The pattern groove may be formed as a conductive pattern or a conductive layer similar to the
coil unit 200.

The coil unit 200 has a thickness smaller than that of the magnetic substrate 100 and an
upper portion of the coil unit 200 may be exposed out of the magnetic substrate 100.

A process for manufacturing the wireless power receiver 1000 by disposing the coil unit
200 and the connecting unit 300 in the magnetic substrate 100 will be described later with
reference to FIGS. 17 to 21.

The first connection terminal 210 of the coil unit 200 is located at one end of the coil 230
and the second connection terminal 220 of the coil unit 200 is located at the other end of the coil
230.

The first and second connection terminals 210 and 220 of the coil unit 200 are necessary
for connection with the connecting unit 300.

The coil 230 may be formed as a coil pattern which is obtained by winding a conductive
line several times. According to one embodiment, when viewed from the top, the coil pattern
may have a spiral shape. However, the embodiment is not limited thereto, and various patterns
may be formed.

The coil unit 200 may transfer the power wirelessly received from the transmission side
to the connecting unit 300. The coil unit 200 may transfer the power wirelessly received from the
transmission side using the electromagnetic induction or resonance to the connecting unit 300.

The connecting unit 300 may include a first connection terminal 310, a second

connection terminal 320 and a printed circuit board 330.
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The first connection terminal 310 of the connecting unit 300 may be connected to the first
connection terminal 210 of the coil unit 200 and the second connection terminal 320 of the
connecting unit 300 may be connected to the second connection terminal 220 of the coil unit
200.

The printed circuit board 330 may include a wiring layer and the wiring layer may
include a wireless power receiving circuit, which will be described later.

The connecting unit 300 connects the wireless power receiving circuit (not shown) with
the coil unit 200 to transfer the power received from the coil unit 200 to a load (not shown)
through the wireless power receiver circuit. The wireless power receiver circuit may include a
rectifier circuit (not shown) for converting AC power into DC power and a smoothing circuit for
transferring the DC power to the load after removing ripple components from the DC power.

FIGS. 15 and 16 show the detailed structure of the wireless power receiver 1000
according to the fifth embodiment when the coil unit 200 is connected to the connecting unit
300.

FIG. 15 shows the coil unit 200 and the connecting unit 300 interconnected with each
other.

The coil unit 200 can be connected to the connecting unit 300 by a solder.

Referring to FIG. 16, the first connection terminal 210 of the coil unit 200 may be
connected to the first connection terminal 310 of the connecting unit 300 through a first solder 10
and the second connection terminal 220 of the coil unit 200 may be connected to the second
connection terminal 320 of the connecting unit 300 through a second solder 20. In detail, the first
connection terminal 210 of the coil unit 200 may be connected to the first connection terminal
310 of the connecting unit 300 through a via hole of the first solder 10 and the second connection
terminal 220 of the coil unit 200 may be connected to the second connection terminal 320 of the
connecting unit 300 through a via hole of the second solder 20.

According to one embodiment, the via hole can be formed by using a laser. The laser may
include a UV laser or a CO2 laser.

FIG. 16 is a sectional view of the wireless power receiver 1000 in which the magnetic

substrate 100 and the coil unit 200 are connected to the connecting unit 300.
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That is, the first connection terminal 210, the second connection terminal 220 and the coil
230 constituting the coil unit 200 may be disposed in a pattern groove 140 of the magnetic
substrate 100.

In addition, the magnetic substrate 100 and the coil unit 200 are connected to the
connecting unit 300.

The coil 230 may be designed to have a predetermined width W and a predetermined
thickness T and the magnetic substrate 100 may be designed to have a predetermined thickness
T1. According to one embodiment, the coil 230 has a thickness of 0.1lmm and the magnetic
substrate 100 has a thickness of 0.43 mm, but these numerical values are illustrative purposes
only. According to one embodiment, the thickness T of the coil 230 may be smaller than the
thickness T1 of the magnetic substrate 100.

In the wireless power receiver 1000 according to the fifth embodiment, the coil unit 200
is directly disposed in the pattern groove 140 of the magnetic substrate 100, so the overall
thickness of an electronic appliance equipped with the wireless power receiver 1000 can be
reduced as much as the thickness of the coil unit 200. Thus, if the wireless power receiver 1000
according to the fifth embodiment is applied to the electronic device, such as the portable
terminal, the overall thickness of the portable terminal can be reduced suitably for the current
trend of slimness

In addition, in the wireless power receiver 1000 according to the fifth embodiment, the
coil unit 200 is disposed in the pattern groove 140 of the magnetic substrate 100. Thus, different
from the electronic appliance in which a coil pattern is formed on an FPCB, the overall size of
the electronic device equipped with the wireless power receiver 1000 can be reduced.

FIGS. 17 to 21 are views for explaining a method of manufacturing the wireless power
receiver 1000 according to the fifth embodiment.

Hereinafter, the method of manufacturing the wireless power receiver 1000 according to
the fifth embodiment will be described with reference to FIGS. 17 to 21 as well as FIGS. 14 to
16.

First, referring to FIG. 17, the magnetic substrate 100 is prepared. According to one

embodiment, the magnetic substrate 100 may be produced by coating metal powder of sendust
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alloys, such as Al, Fe and SiO2, on polyethylene rubber and then forming an oxide layer on a
surface of the polyethylene rubber.

Then, referring to FIG. 18, heat and pressure are applied using a mold 1 to form the
pattern groove in the magnetic substrate 100 for receiving the coil unit 200. The mold 1 may
have the shape corresponding to the shape of the coil unit 200. According to one embodiment,
the mold 1 can be manufactured by using an aluminum alloy, a copper alloy or a cast iron.

The mold 1 may be provided with a protrusion at a region corresponding to the coil unit
200 for wirelessly receiving the power.

When the heat is applied by using the mold 1, the heat having the specific temperature is
applied by taking the property of the metal powder of the sendust alloy constituting the magnetic
substrate 100 into consideration. According to one embodiment, if the magnetic substrate 100 is
produced by coating the metal powder of sendust alloy on the polyethylene rubber, when the heat
and pressure are applied by using the mold 1, high-pressure is applied at the temperature in the
range of 100°C to 180°C, and then the mold 100 is cooled to the temperature of 100°C or below.
After that, the mold 1 is separated from the magnetic substrate 100. If the mold 1 is separated
just after the pressure has been applied to the magnetic substrate 100, the desired pattern groove
140 may not be formed due to residual heat in the pattern groove 140. For this reason, the mold 1
is separated from the magnetic substrate 100 after cooling the mold 100 to the temperature of
100°C or below.

If the magnetic substrate 100 is prepared by using the metal powder of sendust alloy, the
heat temperature and pressure may vary depending on the distribution and concentration of the
metal powder. That is, if the distribution of the metal powder is not uniform, the higher
temperature and pressure may be applied. In contrast, if the distribution of the metal powder is
uniform, the lower temperature and pressure may be applied. In addition, if the concentration of
the metal powder is low, the lower temperature and pressure may be applied as compared with
the case in which the concentration of the metal powder is high. Further, the heat temperature
and pressure may vary depending on the composition of the metal powder, that is, depending on
the alloy constituting the metal powder.

In this manner, the temperature applied to the mold 1 may vary depending on the

distribution, concentration and composition of the powder.

JASUN\L GI\420D3\Application\SUN-LGI-420D3-Application.docx/lem

Ex.1002
APPLE INC. / Page 317 of 354



10

15

20

25

30

19 SUN.LGIL.420D3

According to one embodiment, laser may be irradiated, instead of applying heat and
pressure using the mold 1, to form the pattern groove in the magnetic substrate 100 to receive the
coil unit 200. In this case, the pattern groove can be formed by using an excimer laser that
irradiates the laser beam having a wavelength band of ultraviolet ray. The excimer laser may
include a KrF excimer laser (central wavelength 248 nm) or an ArF excimer laser (central
wavelength 193 nm).

Next, referring to FIG. 19, the mold 1 is separated from the magnetic substrate 100 so
that the magnetic substrate 100 is formed with the pattern groove 140,

Then, referring to FIG. 20, the coil unit 200 is inserted into the pattern groove 140
formed in the magnetic substrate 100. As the coil unit 200 is inserted into the pattern groove 140,
a predetermined conductive pattern is formed in the pattern groove 140 of the magnetic substrate
100.

According to one embodiment, a process for forming the coil unit 200 in the pattern
groove 140 of the magnetic substrate 100 may include a plating process or a process for inserting
a metal which has been etched to have the conductive pattern formed by the coil unit 200.

In detail, according to the plating process, the metallic material is filled in the pattern
groove 140 to form the coil unit 200. At this time, the metallic material may include one selected
from Cu, Ag, Sn, Au, Ni and Pd and the filling of the metallic metal can be performed through
one of electroless plating, screen printing, sputtering, evaporation, ink-jetting and dispensing or a
combination thereof.

Then, referring to FIG. 21, the soldering process is performed to connect the coil unit 200
with the connecting unit 300.

That is, the first connection terminal 210 of the coil unit 200 is connected to the first
connection terminal 310 of the connecting unit 300 through the solder 10 and the second
connection terminal 220 of the coil unit 200 is connected to the second connection terminal 320
of the connecting unit 300 through the solder 20.

As described above, according to the method of manufacturing the wireless power
receiver 1000 of the fifth embodiment, the pattern groove is formed in the magnetic substrate
100 and the coil unit 200 is disposed in the pattern groove, so that the overall thickness of the

wireless power receiver 1000 can be reduced. In addition, the wireless power receiver 1000 can
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be manufactured by simply forming the pattern groove and then inserting the coil unit into the
pattern groove, so that the manufacturing process can be simplified.

FIG. 22 is a view for explaining variation of inductance, resistance and Q values of the
coil unit 200 as a function of a usable frequency when the coil unit 200 is disposed on a top
surface of the magnetic substrate according to the first embodiment, and FIG. 23 is a view for
explaining variation of inductance, resistance and Q values of the coil unit 200 as a function of a
usable frequency when the coil unit 200 is disposed in the pattern groove formed in the magnetic
substrate according to the fifth embodiment.

The inductance, resistance and Q values of the coil unit 200 can be expressed as
following equation 1.

[Equation 1]
Q=W*L/R

In equation 1, w is a frequency used when transmitting power, L is inductance of the coil
unit 200 and R is resistance of the coil unit 200.

As can be understood from equation 1, the Q value becomes high as the inductance of the
coil unit 200 is increased. If the Q value is increased, the power transmission efficiency can be
improved. The resistance of the coil unit 200 is a numerical value of power loss occurring in the
coil unit 200 and the Q value becomes high as the resistance value is decreased.

Referring to FIGS. 22 and 23, when comparing the fifth embodiment, in which the coil
unit 200 is disposed in the pattern groove 140 of the magnetic substrate 100, with the first
embodiment, in which the coil unit 200 is disposed on the top surface of the magnetic substrate
100, when the usable frequency is 150 kHz, the inductance of the coil unit 200 is increased by
352.42 um from about 9986.92 um to about 10339.34 um and the resistance of the coil unit 200
is reduced by 0.057 Q from 0.910 Q to 0.853 Q. That is, the Q value is increased corresponding
to the increment of the inductance and the reduction of the resistance.

Therefore, the wireless power receiver 1000 according to the fifth embodiment can
increase the Q value by disposing the coil unit 200 in the pattern groove of the magnetic
substrate 100.

FIG. 24 is an H-field for illustrating a radiation pattern of a magnetic field when the coil

unit is disposed on a top surface of the magnetic substrate according to the first embodiment, and
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FIG. 25 is an H-field for illustrating a radiation pattern of a magnetic field when the coil unit is
disposed in the pattern groove formed in the magnetic substrate according to the fifth
embodiment.

Referring to FIGS. 24 and 25, a greater amount of magnetic fields is radiated from the
outer peripheral portion of the coil unit 200 when the coil unit 200 is disposed in the pattern
groove formed in the magnetic substrate 100 as compared with the case in which the coil unit
200 is disposed on the top surface of the magnetic substrate 100. This is because the magnetic
field directed to the outside is changed in the lateral direction of the coil unit 200 due to the coil
unit 200 buried in the magnetic substrate 100.

In addition, a greater amount of magnetic fields is radiated at the inner portion of the coil
unit 200 when the coil unit 200 is disposed in the pattern groove formed in the magnetic
substrate 100 as compared with the case in which the coil unit 200 is disposed on the top surface
of the magnetic substrate 100. This is also because the magnetic field directed to the outside is
changed in the lateral direction of the coil unit 200 due to the coil unit 200 buried in the magnetic
substrate 100.

Referring to FIGS. 24 and 25, the wireless power receiver 1000 may further include a
short-range communication antenna 600.

The short-range communication antenna 600 can make near field communication with a
reader. The short-range communication antenna 600 may serve as an antenna that transceives
information in cooperation with the reader.

According to one embodiment, the short-range communication antenna 600 may be
arranged at an outer peripheral portion of the coil unit 200. According to one embodiment, when
the coil unit 200 is disposed at the center of the magnetic substrate 100, the short-range
communication antenna 600 may be arranged along the outer peripheral portion of the magnetic
substrate 100 to surround the coil unit 200. The short-range communication antenna 600 may
have a rectangular configuration by winding one conductive line several times, but the
embodiment is not limited thereto.

Similar to the coil unit 200, the short-range communication antenna 600 may be formed

as a conductive pattern or a conductive layer.
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Various short-range communication technologies can be applied to the short-range
communication antenna 600 and the NFC technology is preferable.

Hereinafter, a wireless power receiver according to another embodiment will be
described with reference to FIGS. 26 to 37.

FIG. 26 is an exploded perspective view of the wireless power receiver 1000 according to
still another embodiment, FIG. 27 is a perspective view of the wireless power receiver 1000
according to still another embodiment, and FIG. 28 is a sectional view of the wireless power
receiver 1000 according to still another embodiment.

Meanwhile, FIG. 27 is a perspective view showing the assembled state of the elements of
the wireless power receiver 1000 shown in FIG. 26, in which some elements are omitted.

The wireless power receiver 1000 according to still another embodiment may be disposed
in an electronic device, such as a portable terminal.

Referring to FIGS. 26 to 28, the wireless power receiver 1000 may include a magnetic
substrate 100, a coil unit 200, a connecting unit 300, a short-range communication antenna 600,
an adhesive layer 700, a first dual-side adhesive layer 710, a second dual-side adhesive layer
720, a protective film 800 and a release paper layer 730.

Referring to FIG. 26, the magnetic substrate 100 can change the direction of the magnetic
field transferred from the transmission side.

The magnetic substrate 100 changes the direction of the magnetic field transferred to the
coil unit 200 from the transmission side to reduce the amount of the magnetic field leaked to the
outside. Thus, the magnetic substrate 100 may have the electromagnetic wave shielding effect.

In detail, the magnetic substrate 100 changes the direction of the magnetic field
transferred from the transmission side in the lateral direction such that the magnetic field can be
more concentrated onto the coil unit 200.

The magnetic substrate 100 can absorb some of the magnetic field transferred to the coil
unit 200 from the transmission side and leaked to the outside to dissipate the magnetic field as
heat. If the amount of the magnetic field leaked to the outside is reduced, the bad influence of the
magnetic field exerted on the human body can be reduced.

Referring to FIG. 28, the magnetic substrate 100 may include a magnet 110 and a support
120.
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According to one embodiment, the magnet 110 may be one of a spinel type magnet, a
hexa type magnet, a sendust type magnet and a permalloy type magnet.

The support 120 may include thermosetting resin or thermoplastic resin and support the
magnetic substrate 100.

Referring again to FIG. 26, the magnetic substrate 100 may be prepared in the form of a
sheet and may have a flexible property.

A receiving space 130 is formed at a predetermined area of the magnet substrate 100. The
receiving space 130 has a structure the same as that of the connecting unit 300. The connecting
unit 300 is disposed in the receiving space 130 and connected to the coil unit 200.

The coil unit 200 can receive the power from the transmission side using the
electromagnetic induction or resonance. Similar to the coil unit 200 illustrated in FIG. 1, the coil
unit 200 may include a first connection terminal 210, a second connection terminal 220 and a
coil 230. The coil 230 may be formed as a conductive layer or a conductive pattern.

The connecting unit 300 connects a receiver circuit (not shown) with the coil unit 200 to
transfer the power received from the coil unit 200 to a load (not shown) through the receiver
circuit.

The connecting unit 300 may include a wiring layer and the wiring layer may include the
wireless power receiving circuit. The wireless power receiving circuit may include a rectifier
circuit for rectifying the power received from the coil unit 200, a smoothing circuit for removing
noise signals, and a main IC chip for performing the operation to wirelessly receive the power.

In addition, the receiver circuit can transfer the signal received from the short-range
communication antenna 600 to a short-range communication signal processing unit (not shown).

The connecting unit 300 is disposed in the receiving space 130 of the magnetic substrate
100 and connected to the coil unit 200. FIG. 27 shows the connecting unit 300 disposed in the
receiving space 130 of the magnetic substrate 100.

The connecting unit 300 may include a first connection terminal 310, a second
connection terminal 320, a third connection terminal 340 and a fourth connection terminal 350.
The first connection terminal 310 of the connecting unit 300 is connected to the first connection
terminal 210 of the coil unit 200, the second connection terminal 320 of the connecting unit 300

is connected to the second connection terminal 220 of the coil unit 200, the third connection
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terminal 340 of the connecting unit 300 is connected to a first connection terminal 610 of the
short-range communication antenna 600 and the fourth connection terminal 350 of the
connecting unit 300 is connected to a second connection terminal 620 of the short-range
communication antenna 600.

The connecting unit 300 may have the shape corresponding to the shape of the receiving
space 130 and may be disposed in the receiving space 130. Since the connecting unit 300 is
disposed in the receiving space 130 of the magnetic substrate 100, the thickness of the wireless
power receiver 1000 can be remarkably reduced as much as the thickness of the connecting unit
300. Thus, the thickness of the electronic device, such as a portable terminal, equipped with the
wireless power receiver 1000 can be remarkably reduced.

According to one embodiment, the connecting unit 300 may include a flexible printed
circuit board (FPCB), a tape substrate (TS) or a lead frame (LF). If the tape substrate is used as
the connecting unit 300, the thickness of the connecting unit 300 can be reduced, so that the
overall size of the wireless power receiver 1000 can be reduced.

If the lead frame is used as the connecting unit 300, the wiring layer included in the
connecting unit 300 can be protected from the heat, external moisture or impact and the mass
production can be realized.

Referring again to FIG. 26, the short-range communication antenna 600 can make near
field communication with a reader. The short-range communication antenna 600 may serve as an
antenna that transceives information in cooperation with the reader.

According to one embodiment, the NFC signal processing unit (not shown) can process
the signal transferred to the short-range communication antenna 600 through the connecting unit
300.

Various short-range communication technologies can be applied to the short-range
communication antenna 600 and the NFC technology is preferable.

According to one embodiment, the short-range communication antenna 600 may be
arranged at an outer peripheral portion of the coil unit 200. Referring to FIG. 27, when the coil
unit 200 is disposed at the magnetic substrate 100, the short-range communication antenna 600

may be arranged along the outer peripheral portion of the magnetic substrate 100 to surround the
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coil unit 200. The short-range communication antenna 600 may have a rectangular configuration
by winding one conductive line several times, but the embodiment is not limited thereto.

Referring again to FIG. 26, the adhesive layer (not shown) may be disposed under the
protective film 800 to form the protective film 800 on the coil unit 200 and the short-range
communication antenna 600, which will be described later in detail .

The first dual-side adhesive layer 710 is interposed between the magnetic substrate 100
and the coil unit 200/short-range communication antenna 600 to adhere the coil unit 200 to the
magnetic substrate 100, which will be described later in detail. Similar to the magnetic substrate
100, a receiving space having the shape identical to the shape of the connecting unit 300 may be
formed in the first dual-side adhesive layer 710.

Referring again to FIG. 28, the second dual-side adhesive layer 720 adheres the
protective film 800 to the release paper layer 730, which will be described later in detail.

The coil unit 200 may be disposed on the magnetic substrate 100 and may have a spiral
structure, but the embodiment is not limited thereto.

Hereinafter, the method of manufacturing the wireless power receiver 1000 according to
still another embodiment will be described with reference to FIGS. 29 to 37.

When the manufacturing process starts, as shown in FIG. 29, the conductor 201, the
adhesive layer 700 and the protective film 800 are prepared.

According to one embodiment, the conductor 201 may be formed by using an alloy
including copper. The copper is in the form of roll annealed copper or electrodeposited copper.
The conductor 201 may have various thicknesses depending on the specification of a product.
According to one embodiment, the conductor 201 may have the thickness of 100um, but the
embodiment is not limited thereto.

The adhesive layer 700 is used to reinforce the adhesive strength between the conductor
201 and the protective film 800. The adhesive layer 700 may include thermosetting resin, but the
embodiment is not limited thereto. The adhesive layer may have the thickness of 17um, but the
embodiment is not limited thereto.

The protective film 800 protects the conductor 201 when a predetermined conductive

pattern is formed in the conductor 201. In detail, the protective film 800 supports the conductor
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201 in the etching process, which will be described later, to protect the conductor 201 such that
the predetermined conductive pattern can be formed in the conductor 201.

According to one embodiment, the protective film 800 may include polyimide film (PI
film), but the embodiment is not limited thereto.

Then, as shown in FIG. 30, the conductor 201 is formed on the protective film 800 by the
adhesive layer 700. The laminating process can be used to form the conductor 201 on the
protective film 800. The laminating process refers to the process to bond heterogeneous materials
with each other by applying predetermined heat and pressure.

Then, as shown in FIG. 31, a photoresist film 900 is attached onto the top surface of the
conductor 201. The photoresist film 900 is used for etching the conductor 201 to form a
predetermined conductive pattern in the conductor 201. A UV exposure type film or an LDI
exposure type film may be used as the photoresist film 900. According to another embodiment, a
photoresist coating solution can be coated on the top surface of the conductor 201 without using
the photoresist film 900.

After that, as shown in FIG. 32, the photoresist film 900 is subject to the exposure and
development processes to form a mask pattern 910.

The mask pattern 910 may be formed on the top surface of the conductor 201
corresponding to the position of the conductive pattern.

The exposure process refers to the process for selectively irradiating light onto the
photoresist film 900 corresponding to the conductive pattern. In detail, in the exposure process,
the light is irradiated onto regions of the conductor 201 where the conductive pattern is not
formed. The development process refers to the process for removing the regions to which the
light is irradiated through the exposure process.

Due to the exposure and development processes, the mask pattern 910 may be formed in
the regions corresponding to the coil unit 200 and the short-range communication antenna 600.
The conductor 201 exposed through the mask pattern 910 may be etched.

Then, as shown in FIG. 33, a predetermined portion of the conductor 201 where the mask
pattern 910 is not formed may be removed through the etching process. The etching process
refers to the process of removing the predetermined portion of the conductor 201 where the mask

pattern 910 is not formed by using a chemical reacting with the predetermined portion of the
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conductor 201. According to one embodiment, the conductor 201 may be patterned through the
wet etching or dry etching.

After that, as shown in FIG. 34, the mask pattern 910 is removed so that the first and
second connection terminals 210 and 220 of the coil unit 200, the first and second connection
terminals 610 and 620 of the short-range communication antenna 600, the coil 230 having a
predetermined conductive pattern and the short-range communication antenna 600 having a
predetermined conductive pattern may be formed.

Then, as shown in FIG. 35, the soldering process is performed to connect the coil unit
200 and the short-range communication antenna 600 to the connecting unit 300. According to
one embodiment, the soldering process includes the reflow process, but the embodiment is not
limited thereto. The reflow process refers to the process for bonding the coil unit 230 and the
short-range communication antenna 600 with the connecting unit 300 by melting solder cream
using high-temperature heat to ensure the stable electrical connection between the connecting
unit 300 and the coil unit 230/NFC antenna 600.

The first connection terminal 310 of the connecting unit 300 may be connected to the first
connection terminal 210 of the coil unit 200 by a solder 30, the second connection terminal 320
of the connecting unit 300 may be connected to the second connection terminal 220 of the coil
unit 200 by the solder 30, the third connection terminal 340 of the connecting unit 300 may be
connected to the first connection terminal 610 of the short-range communication antenna 600 by
the solder 30 and the fourth connection terminal 350 of the connecting unit 300 may be
connected to the second connection terminal 620 of the short-range communication antenna 600.

Then, as shown in FIG. 36, the magnetic substrate 100 is laminated on a predetermined
portion of the conductive pattern where the connecting unit 300 is not present. In detail, the
magnetic substrate 100 may be laminated on the top surfaces of the coil 230 and the short-range
communication antenna 600.

Prior to the above, the receiving space corresponding to the connecting unit 300 can be
formed at the magnetic substrate 100. The receiving space of the magnetic substrate 100 may
have the shape identical to the shape of the connecting unit 300.

As described above with reference to FIG. 26, since the connecting unit 300 is disposed

in the receiving space 130 of the magnetic substrate 100, the thickness of the wireless power
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receiver 1000 can be remarkably reduced as much as the thickness of the connecting unit 300.
Thus, the thickness of the electronic device, such as a portable terminal, equipped with the
wireless power receiver 1000 can be remarkably reduced.

The coil 230/short-range communication antenna 600 and the magnetic substrate 100
may be adhered with each other by the first dual-side adhesive layer 710. According to one
embodiment, the magnetic substrate 100 may have the thickness in the range of 100um to
800um, but the embodiment is not limited thereto. According to one embodiment, the first dual-
side adhesive layer 710 may have the thickness in the range of 10um to 50um, but the
embodiment is not limited thereto.

After that, as shown in FIG. 37, the release paper layer 730 is attached to one side of the
protective film 800 by interposing the second dual-size adhesive layer 720 therebetween. The
release paper layer 730 is a paper layer for protecting the second dual-size adhesive layer 720
and may be removed when the wireless power receiver is disposed in a case of an electronic
device, such as a portable terminal.

Although embodiments have been described with reference to a number of illustrative
embodiments thereof, it should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that will fall within the spirit and scope of
the principles of this disclosure. More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the subject combination arrangement
within the scope of the disclosure, the drawings and the appended claims. In addition to
variations and modifications in the component parts and/or arrangements, alternative uses will

also be apparent to those skilled in the art.
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CLAIMS
What is claimed is:
1. A wireless power receiver, comprising:
a magnetic substrate comprising a first receiving space and a second receiving space;
a coil on the magnetic substrate;
a first connection terminal connected to an inner end of the coil;
a second connection terminal connected to an outer end of the coil; and
a connecting unit comprising:
a circuit board;
a third connection terminal connected to the first connection terminal; and
a fourth connection terminal connected to the second connection terminal,
wherein the first receiving space overlaps the third connection terminal in a vertical
direction perpendicular to the magnetic substrate,
wherein the second receiving space overlaps the fourth connection terminal in the vertical
direction,
wherein the circuit board comprises:
a first portion that overlaps the first receiving space in the vertical direction; and
a second portion that overlaps the second receiving space in the vertical direction,
wherein the third connection terminal is disposed on the first portion of the circuit board,
and
wherein the fourth connection terminal is disposed on the second portion of the circuit

board.

2. The wireless power receiver of claim 1, wherein the circuit board comprises a third

portion connecting the first portion and the second portion.

3. The wireless power receiver of claim 2, wherein the third portion of the circuit board

overlaps the coil in the vertical direction.
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4. The wireless power receiver of claim 1, wherein the first portion of the circuit board

overlaps the first connection terminal in the vertical direction.

5. The wireless power receiver of claim 1, wherein the second portion of the circuit board

overlaps the second connection terminal in the vertical direction.

6. The wireless power receiver of claim 1, wherein the first receiving space comprises a

recess passing through the magnetic sheet in the vertical direction.

7. The wireless power receiver of claim 1, wherein the second receiving space comprises

a recess passing through the magnetic sheet in the vertical direction.

8. The wireless power receiver of claim 1, comprising an adhesive layer disposed on at
least one surface of the magnetic substrate,
wherein the adhesive layer comprises a third receiving space and a fourth receiving

space.

9. The wireless power receiver of claim 8, wherein the third receiving space overlaps the
first portion of the circuit substrate in the vertical direction, and
wherein the fourth receiving space overlaps the second portion of the circuit substrate in

the vertical direction.

10. The wireless power receiver of claim 9, wherein the adhesive layer comprises a fifth

receiving space that overlaps the third portion of the circuit substrate in the vertical direction.

11. The wireless power receiver of claim 1, wherein the circuit board comprises a fourth

portion that does not overlap the magnetic substrate in the vertical direction.

12. The wireless power receiver of claim 11, wherein the fourth portion of the circuit

board is disposed outside of the magnetic substrate.

JASUN\L GI\420D3\Application\SUN-LGI-420D3-Application.docx/lem

Ex.1002
APPLE INC. / Page 329 of 354



31 SUN.LGIL.420D3

13. The wireless power receiver of claim 1, wherein the first receiving space is disposed

inside the coil.

14. The wireless power receiver of claim 1, wherein the second receiving space is

disposed outside the coil.

15. A wireless power receiver, comprising:
an adhesive layer comprising a first receiving space and a second receiving space;
a coil on the adhesive layer;
a first connection terminal connected to an inner end of the coil;
a second connection terminal connected to an outer end of the coil; and
a connecting unit comprising:
a circuit board;
a third connection terminal connected to the first connection terminal; and
a fourth connection terminal connected to the second connection terminal,
wherein the first receiving space overlaps the third connection terminal in a vertical
direction perpendicular to the adhesive layer,
wherein the second receiving space overlaps the fourth connection terminal in the vertical
direction,
wherein the circuit board comprises:
a first portion that overlaps the first space in the vertical direction; and
a second portion that overlaps the second space in the vertical direction,
wherein the third connection terminal is disposed on the first portion of the circuit board,
and
wherein the fourth connection terminal is disposed on the second portion of the circuit

board.

16. The wireless power receiver of claim 15, wherein the circuit board comprises a third

portion connecting the first portion and the second portion.
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17. The wireless power receiver of claim 16, wherein the third portion of the circuit board

overlaps the coil in the vertical direction.

18. The wireless power receiver of claim 15, wherein the first receiving space comprises
a first recess passing through the adhesive layer in the vertical direction, and
wherein the second receiving space comprises a second recess passing through the

adhesive layer in the vertical direction.

19. The wireless power receiver of claim 16, wherein the adhesive layer comprises a third

receiving space that overlaps the third portion of the circuit board in the vertical direction.
20. The wireless power receiver of claim 1, wherein the circuit board comprises a fourth

portion that does not overlap the adhesive layer in the vertical direction, and

wherein the fourth portion is disposed outside of the adhesive layer.
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ABSTRACT
A wireless power receiver can include a magnetic substrate and a coil configured to
wirelessly receive power. The coil can be formed as a conductive layer on the magnetic

substrate. A connecting unit can be disposed in a receiving space of the magnetic substrate and

5 can be connected to the coil unit.
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 16264360 Document Date: 01/31/2019

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.

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

Drawing

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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