AO 120 (Rev. 08/10)

Case §:21-0-00

578-ADRA  Documerd 13

Filed OG/I8/21 Page lofd

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

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

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
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-ADA 6/7/2021 Western District of Texas

PLAINTIFF

SCRAMOGE TECHNOLOGY LIMITED

DEFENDANT
APPLEINC.

TRE‘SEETR%RN o %%TER%Zﬁfgg 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 IN! 6C/I1‘ /1%%131 INCLUDED BY
¥ Amendment ] Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,997,962 6/12/2018 Scramoge Technology Limited

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

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director
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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 |
16/182,258 11/06/2018 Ki Min LEE 0106.001POA1
CONFIRMATION NO. 1026
151145 POA ACCEPTANCE LETTER
Shami Messinger PLLC
1000 Wisconsin Ave. NW N AT 0 ML
Suite 200 000000124937575

Washington, DC 20007
Date Mailed: 04/16/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/14/2021.

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.

/tmwilliams/

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 |
16/182,258 11/06/2018 Ki Min LEE SUN.LGIL.417D3
CONFIRMATION NO. 1026
23557 POWER OF ATTORNEY NOTICE
SALIWANCHIK, LLOYD & EISENSCHENK

A PROFESSIONAL ASSOGIATION AR
P.O. BOX 142950

GAINESVILLE, FL 32614

Date Mailed: 04/16/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/14/2021.
+ 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.

/tmwilliams/

page 1 of 1
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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 16/182,258

Filing Date 11-06-2018

First Named Inventor Ki Min LEE

Title WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

Art Unit 2836

Examiner Name KESS'E, DANlEL

Attorney Docket Number |0106.001POA1

SIGNATURE of Applicant or Patent Practitioner

Signature /Kh aled S h am |/ Date (Optional)

Name Khaled Shami Registration 38,745

Number

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.

Ex.1002
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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

j gauired to respond to a collectio per.
/ Patent Number 10,622,842
CHANGE OF
Issue Date 04-14-2020
CORRESPONDENCE ADDRESS _
Patent Application Number 16/182,258
Filing Date
Address to: g 11-06-2018
Mail Stop Post Issue First Named Inventor
Commissioner for Patents Ki Min LEE
P.O. Box 1450
\Alexandria, VA 22313-1450 Aﬂomey Docket 0106.001POA1 /
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

Signature /Khaled Shami/

Typed or

Printed Name KHALED SHAMI

Date April 13, 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.
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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.: 10,622,842 Filed/Issue Date: 04-14-2020
Tited: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

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: LEE, KIMIN, LEE, JUNG OH To: LG INNOTEK CO., LTD.
The document was recorded in the United States Patent and Trademark Office at
Reel 029174 , Frame 0295 , 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 13, 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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Electronic Acknowledgement Receipt

EFS ID: 42438638
Application Number: 16182258
International Application Number:
Confirmation Number: 1026

Title of Invention:

WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

First Named Inventor/Applicant Name:

Ki Min LEE

Customer Number:

23557

Filer:

Khaled Shami/Susanh Perez

Filer Authorized By:

Khaled Shami

Attorney Docket Number: SUN.LG1.417D3
Receipt Date: 14-APR-2021
Filing Date: 06-NOV-2018
Time Stamp: 10:03:17

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:
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Information:

229381
2 Transmittal Letter Pat_10622842_POA_Transmitt no 1
al.pdf
66e744df52156ccdcf174d0d7 108aaa02f63|
cd8a
Warnings:
Information:
257488
3 Change of Address Pat_10622842_aia0123.pdf no 2
3973e3a672466f9fa64ch8269ba08e42817
b1375
Warnings:
Information:
160126
Assignee showing of ownership per 37 Pat_10622842_373_aia0096.
4 no 3
CFR3.73 pdf
18acB2ce9a9689620754aadcd520c9e198e|
Seale
Warnings:
Information:
Total Files Size (in bytes){ 1702763

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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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

tion unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Filing Date

1.16(}))

J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

Substitute for Form PTO-875 16/182,258 11/06/2018 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasicC FEE N/A NA N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
[J EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS ‘ .
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
U
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— 08/24/2020 EE#"EAF'{N'NG ’;g:‘zﬂ\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total P ‘ wr _ _
E (sgcaFm.ws(u) 18 Minus 27 =0 x $100 = 0
E Independent | 3 Minus [ *+3 -0 x $460 - 0
< | U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
'E AMENDMENT PAID FOR
| Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
O | Independent . ‘ ok - _
E 370FpR1.wgh)) Minus = x $0 =
E Application Size Fee (37 CFR 1.16(s))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/JACQUELYN L WILLIAMS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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.
16/182,258 04/14/2020 10622842 SUN.LGL417D3 1026
23557 7590 03/25/2020

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 0 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;
Ki Min LEE, Seoul, KOREA, REPUBLIC OF;
Jung Oh LEE, 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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2 Docket No. SUN.LG1.417D3
Serial No. 16/182,258

In the Specification

Please replace Figures 9 and 10 with the corrected drawing sheets attached hereto.

Please amend paragraph [0083] as follows:

[0083] First, referring to FIG. 9, after the short-range communication antenna 340 has been
disposed on in the printed circuit board 301, the shielding unit 380 may be attached to one side of the
printed circuit board 301 with an adhesive. The printed circuit board 301 comprises a plurality of
layers wherein each layer of the plurality of layers is spaced apart from adjacent layers. The shielding

unit 380 is disposed under the short-range communication antenna 340 or the receiving coil 310 (not

shown in the Fig. 9). Referring still to FIG. 9, in a first region 411, at least one of the layers can

overlap 405 the wireless power receiving coil in a vertical direction 400 perpendicular to an upper

surface 385 of the shielding unit 380: and in a second region 412.413. at least one of the layers does

not overlap the wireless power receiving coil in the vertical direction 400. Also, a first gap dl ora

first distance d1. measured in the vertical direction 400, between lavers in the first region 411 can be

greater than a second gap d2 or a second distance d2, measured in the vertical direction, between

lavers in the second region 412.413.
Ci’vange(s) applied

to documcnt, 0084
/RKCr Please amend paragraph [8683] as follows:
1,/29/2020

[0084] Referring to FIG. 10, the printed circuit board 301 comprises a plurality of layers
wherein each layer of the plurality of layers is spaced apart from adjacent layers, the short-range
communication antenna 340 or the receiving coil 310 (not shown in the Fig. 10) is disposed in the
printed circuit board 301. Moreover, the shielding unit 380 is disposed in the printed circuit board
301. The shielding unit 380 is disposed under the receiving coil 310 or the short-range
communication antenna 340. The receiving coil 310 (not shown in the Fig. 10), the short-range
communication antenna 340, and the shielding unit 380 are disposed between the plurality of layers
of the printed circuit board 301. While the procedure of disposing the short-range communication
antenna 340 or receiving coil(310)(not shown in the Fig. 10) in the printed circuit board 301 is being

performed, the shielding unit 380 may be inserted into the printed circuit board 301. That is, unlike

JASUN\LGIM17D3\Amd-Resp\Responsel.doc/ps/lcf
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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)-273-28853
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for (ransmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks | through 5 should be completed where appropriate. All

further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed (o the current correspondence address as indicated unless corrected

below or directed otherwise in Block 1, by (4) specifying a new correspondence address; and/or (b) indicatiag a sepurate "FEE ADDRESS" for maintenance fee nolifications.
Note: A cerlificate of mailing cas only be used for domestic mailings of the
Feae(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of zddress) papers. Each additional paper, such as an assigmnent or formal drawing, must
have its own certificate of mailing or transmission.
23557 7590 12/11/2019 Certificate of Mailing or Transmission
SALIWANCHIK, LLOYD & EISENSCHENK I hereby certify that this Fee(s) Transmitlal is being deposited with the United
. . . States Postal Service with sufficient postage for first class mail in an envelope
A PROFESSIONAL ASSOCIATION addressed 1o the Mail Stop ISSUE FEE address ahove, or being transmitted to

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

(Typed or printed name

P.0O. BOX 142950
GAINESVILLE, FL 32614

{Signature
{Date
I APPLICATION NO. I RILING DATE i FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. ! CONFIRMATION NO. I
16/182,258 11/06/2018 Ki Min LEE SUNILGI417D3 1026
TITLE OF INVENTION: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF
[ APPLN. TYPE I ENTITY STATUS l 1SSUE FEE DUE ' PUBLICATION FEF DUE i PREV. PAID ISSUE FEE l TOTAL FEE(S) DUE l DATE DUE I
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 03/11/2020
[ EXAMINER I ART UNIT l CLASS-SUBCLASS I
KESSIE. DANIEL 2836 307-104000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, hist
CFR 1.363). (1) The names of up (o 3 regisiered patent attorneys . .
A : - . o or agents OR, allernatively, 1 Saliwanchik, Lloyd & Eisenschenk
A MC},’HFI%C of ;qlzszr;gﬂc;r;wr ad?r‘c;b (or Change of Correspandence (2) The name of a single firm (having as a member a
ddress form : <) altached. registered atiorney or agent) and the names of up to 2
qE R R Y - 2 registered palent atforneys or agents. If no name is
«~d "Fee Address” indication (or "Fee Address” Indication form PTO/ lisied, no name will be printed.
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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

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)
LG INNOTEK CO,, LTD. SEOUL, KOREA

Please check the appropriate assignee category or catcgories (will not be printed on the patent) : [ individuat K3 Corporation or ather private group eatity [ Government

4a. Pees submitted: issue Fee [ dPublication Fee (if required) [ JAdvance Order - # of Copies ..o
4b. Method of Payment: (Please first reapply any previously paid fee shown above)
A Blectronic Payment via EFS-Web L Enclosed check [ Non-elcerronic payment by credit card (Attach form PTO-2038)

&J The Director is hereby authorized to charge ihe required fee(s). any deficiency, or credit any overpayment to Deposit Account No. _190065......

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

e . i PO " P g 3 | ¢ - ! i

- Applicant certifying micro eatity stus. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment,

] . . . P NOTE: If the application was previously under micro entity status, checking this box will be (aken
Rl ASLEr . i g oo B 2 ared b AL G ¢ o v 2 - 8 J v

. Applicant asserling small entity staws. See 37 CFR 1.27 1o be & notilication of loss of entitlement to micro entity status.

- - . . . . NOTE: Checking this box will be taken to be a notification of loss of entitiement to small or micro

] Applicant changing to regular undiscounted fee status. entity staius, as applicable.

NQTE: This form must be signed in acg ;d{ﬂce,&{ilh 37 CFR 1.31 and 1.33. Sce 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature _________ 2@@\&./\ Date iﬁ@ MA’Q QQJ@
/Eeff
| i
NS

IlOYd e Registration No. 35,589

Typed or printed name

(

Page 2 of 3
PTOL-85 Pari B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

16182258

Filing Date:

06-Nov-2018

Title of Invention:

WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

First Named Inventor/Applicant Name:

Ki Min LEE

Filer:

Jeff Lloyd/Larann Arzie

Attorney Docket Number:

SUN.LGI.417D3

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
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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: 38823123
Application Number: 16182258
International Application Number:
Confirmation Number: 1026

Title of Invention:

WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

First Named Inventor/Applicant Name: Ki Min LEE
Customer Number: 23557
Filer: Jeff Lloyd/Larann Arzie
Filer Authorized By: Jeff Lloyd

Attorney Docket Number:

SUN.LGI.417D3

Receipt Date: 10-MAR-2020
Filing Date: 06-NOV-2018
Time Stamp: 15:38:53

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1000

RAM confirmation Number E202030F39417317
Deposit Account 190065

Authorized User

Larann Arzie

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)
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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.)

185854

1 Issue Fee Payment (PTO-85B) SUN-LGI-417D3-IFP-AF.pdf no 1

ad4ccffofcc9b5f11aead7604e7ad9964a802)
988

Warnings:

Information:

30282

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

79b1037aa13e59766c571e37edB864c5eel7|

Warnings:

Information:

Total Files Size (in bytes){ 216136

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 12/11/2019
SALIWANCHIK, LLOYD & EISENSCHENK KESSIE, DANIEL
A PROFESSIONAL ASSOCIATION
P.O. BOX 142950 | ART UNIT PAPER NUMBER |
GAINESVILLE, FL 32614 2836
DATE MAILED: 12/11/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/182,258 11/06/2018 Ki Min LEE SUN.LGL417D3 1026

TITLE OF INVENTION: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

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 03/11/2020

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

PTOL-85 (Rev. 02/11)
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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 12/11/2019 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 prined rame)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/182,258 11/06/2018 KiMin LEE SUN.LGI417D3 1026
TITLE OF INVENTION: WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF
| 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 03/11/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
KESSIE, DANIEL 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
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/182,258 11/06/2018 Ki Min LEE SUN.LGL417D3 1026
23557 7590 12/11/2019 | EXAMINER |
SALIWANCHIK, LLOYD & EISENSCHENK KESSIE, DANIEL
A PROFESSIONAL ASSOCIATION
P.O. BOX 142950 | ART UNIT PAPER NUMBER |
GAINESVILLE, FL 32614 2836

DATE MAILED: 12/11/2019

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

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

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

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

Page 3 of 3

PTOL-85 (Rev. 02/11)
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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)
. » 16/182,258 LEE etal.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
DANIEL KESSIE 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 See Continuation Sheet.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3.} The allowed claim(s) is/are 1-2 and 21-38 . 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) LJAIl b) (JSome  *c) [J None of the:
1. [0 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file 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 .

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

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

/DANIEL KESSIE/
Primary Examiner, Art Unit 2836

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191129
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Continuation Sheet (PTOL-37) Application No. 16/182,258

Continuation of 1. This communication is responsive to: 02/25/2019
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Application/Control Number:16/182,258 Page2
Art Unit:2836

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlA first to invent provisions.
Allowable Subject Matter
2. Claims 1, 2 and 21-38 are allowed.
3. The following is an examiner’s statement of reasons for allowance: The combination of
references does not disclose a first region in which at least one of the first layer and the second
layer overlaps the wireless power receiving coil in a vertical direction perpendicular to an upper
surface of the shielding unit: and a second region in which at least one of the first layer and the
second laver does not overlap the wireless power receiving coil in the vertical direction, wherein
a first distance, measured in the vertical direction, between the first laver and the second layer in
the first region is greater than a second distance measured in the vertical direction, between the
first layer and the second layer in the second region.
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.”

Conclusion
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DANIEL KESSIE whose telephone number is (571)272-4449.

The examiner can normally be reached on Monday-Friday 8am-5pmEst.
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Application/Control Number:16/182,258 Page3
Art Unit:2836

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, Rexford Barnie can be reached on (571) 272-7492. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

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

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/DANIEL KESSIE/
11/29/2019
Primary Examiner, Art Unit 2836
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 16/182.258 LEE otal.
T Y
DANIEL KESSIE 2836
CPC - Searched*
Symbol Date Examiner
H02J50/10,12,70 07/08/2019 FMF
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
EAST. 07/08/2019 FMF
inventor search 11/29/2019 DK
assignee search 11/29/2019 DK
CPC search 11/29/2019 DK
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

See interference search printout. 07/08/2019 FMF

/DANIEL KESSIE/
Primary Examiner, Art Unit 2836

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20191129
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |18, 258 LEE ot al.
H “ “ |“ Examiner Art Unit
DANIEL KESSIE 2836
CPC
Symbol Type Version
H02J F 2016-02:-01
GO06K | 2013:01=01:
G06K I 2013-01-01
G06K | 2013-01-01
HO1Q I 2013:01-01
HO4B [ 2013-01:01
HO04B | 2013:01-01
H04B I 2013-01-01
HO1Q | 2013-01-01
H02J I 2016-02-01
Ho1Q [ 2013-01:01
HO02J | 2016-02-01
HO02J | 2013-01-01
H02J | 20130101
H02J A 2016-02-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/DANIEL KESSIE/ 29 November 2019 . . -
Primary Examiner, Art Unit 2836 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9
U.S. Patent and Trademark Office Part of Paper No.: 20191129

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |18, 258 LEE ot al.

DANIEL KESSIE 2836

INTERNATIONAL CLASSIFICATION
CLAIMED

H02J

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 20

/DANIEL KESSIE/ 29 November 2019 . . -
Primary Examiner, Art Unit 2836 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9
U.S. Patent and Trademark Office Part of Paper No.: 20191129

Page 2 of 3
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Application/Control No.
Issue Classification |18, 258

Applicant(s)/Patent Under Reexamination

LEE et al.

H “ “ |“ oo
DANIEL KESSIE

Art Unit

2836

(J Claims renumbered in the same order as presented by applicant [J CPA (3 T.D. [J R.1.47

Primary Examiner, Art Unit 2836
(Primary Examiner)

CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original

1 1 10 28 19 37

2 2 11 29 20 38

3 21 12 30

4 22 13 31

5 23 14 32

6 24 15 33

7 25 16 34

8 26 17 35

9 27 18 36
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 20
/DANIEL KESSIE/ 29 November 2019

0O.G. Print Claim(s) | O.G. Print Figure
(Date) 1 9

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20191129
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Receipt date: 02/05/2019

18/182,258 -

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.

GAU: 2836

(" subsitute for form 1449APTO Complete if Known
Application Number 16/182,258
STATEMENT BY APPLICANT
First Named Inventor Ki Min LEE
(use as many sheets as necessary) Art Unit 2836
Examiner Name Prerrivig-Fritefe Daniel Kessie
k Sheet 1 of 1 Attorney Docket Number | SUN.LGI1.417D3 )
U.S. PATENT DOCUMENTS
) . Document Number - . Pages, Columns, Lines, Where
amrer | e e Kra Cooe | oo | oo st | Relevan Passages o Relevart
) known) Figures Appear
U1 2004/0085247-A1 05-06-2004 Mickle et al. ALL
U2 2007/0069961-A1 03-29-2007 Akiho et al. ALL
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines
; . Publication Date Name of Patentee or d ; .
Examiner Cite . R Where Relevant Passages
Initials*® No.'! Country Code . Number * - Kind Code® (if known) MDDV Appticant of Cited Boctment or Relevant Figures Appear T¢
JP-2006-319223-A MURATA MFG CO
F1 (with English Abstract) 11-24-2006 LTD ALL
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
Initials* N‘ 1 item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2
niuals 0. number(s), publisher, city and/or country where published.
R1 European Search Report dated June 25, 2019 in European Application No. 19159579.2.
[ Examiner Date 11/29/2019 )
Signature /DANIEL KESSIE/ 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
This collection of information is required by 37 C
to process) an ap|
gathering, preparing, and submitting the completed ap|
amount of time you require to complete this form and/or suggestions for reducing this b
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-8199 (1-800-786-9199) and select option 2.

JASUNALGI 1 7D3ADS-Refs\PTO-SB-08(3).doc/whs

(optional). ? Applicant is to place a check mark here if English language Translation is attached.
FR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
plication. 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
plication form to the USPTO. Time will vary depending upon the individual case. Any comments on the
urden, should be sent to the Chief Information Officer, U.S. Patent and
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.

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

SEND TO:
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref jiHits i{Search Query DBs Default {Plurals {iTime
# Operator Stamp
L1 {0 (("2004085247") or ("2007069961")).PN. uUs- OR OFF 2019/11/29
PGPUB; 11:07
USPAT;
USOCR
L2 2 (("20040085247") or ("20070069961")).PN.  {US- OR OFF 2019/11/29
PGPUB; 11:07
USPAT;
USOCR
L3 i1 "16182258" us- OR ON 2019/11/29
PGPUB; 11:08
USPAT
L4 22 ("2004/0085247").URPN. USPAT H{OR ON 2019/11/29
11:46
L5 33 ("20020027531" | "20040075616" | uUs- OR ON 2019/11/29
"20040085247" | "20050024285" | PGPUB; 11:47
"20050040997" | "20050270249" | USPAT;
"20060267854" | "20070097011" | USOCR
"20080121242" | "5321240" | "5864323" |
"6046584" | "6194893" | "6291990" |
"6452381" | "6924767" | "7050007" |
"7057514").PN. OR ("7545336").URPN.
L6 22 ("2005/0040997").URPN. USPAT {OR ON 2019/11/29
11:51
L7 23 ("20040075616" | "20070252771" | us- OR ON 2019/11/29
"20100219252" | "20110036912" | PGPUB; 11:57
"7545336").PN. OR ("8261997").URPN. USPAT;
USOCR
L8 1 "13814415" uUs- OR ON 2019/11/29
PGPUB; 12:00
USPAT;
USOCR
L9 {10 ("5175418").PN. OR ("5321240").URPN. Us- OR ON 2019/11/29
PGPUB; 12:03
USPAT;
USOCR
L10 {109 ("20020018911" | "20020022284" | us- OR ON 2019/11/29
"20020025391" | "20020053320" | PGPUB; 12:06
"20020056839" | "20020068392" | USPAT;
"20020130042" | "20020170897" | USOCR
"20020195644" | "20030059987" |
"20030112576" | "20030175427" |
"20040002176" | "20040013982" |
"20040026689" | "20040084670" |
"20040211329" | "3512052" | "3769096" |
"3955098" | "3999122" | "4183006" |
"4302648" | "4340657" | "4442019" |
"4865197" | "4926052" | "4937119" |
"4951028" | "5140302" | "5173835" |
"5206525" | "5259926" | "5321240" |
"5347144" | "5350237" | "5364735" |

file:///C/Users/dkessie/Documents/e-Red%20Folder/16182258/EASTSearchHistory.16182258_AccessibleVersion.htm[11/29/2019 12:37:12 PM]
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EAST Search History

"5395504" | "5444637" | "5480839" |
"5486851" | "5502396" | "5546889" |
"5569879" | "5574291" | "5578513" |
"5580794" | "5625199" | "5629530" |
"5630986" | "5652645" | "5691089" |
"5705826" | "5729428" | "5731661" |
"5854139" | "5869972" | "5883397" |
"5892244" | "5967048" | "5970318" |
"5973598" | "5994773" | "5997817" |
"5998805" | "6036919" | "6045977" |
"6072716" | "6083104" | "6087196" |
"6133835" | "6143206" | "6150668" |
"6197663" | "6207472" | "6215130" |
"6221553" | "6251513" | "6252245" |
"6278127" | "6284562" | "6300141" |
"6303943" | "6321571" | "6322736" |
"6329226" | "6330464" | "6335539" |
"6340822" | "6344662" | "6362509" |
"6384804" | "6403396" | "6429450" |
"6498114" | "6517995" | "6518949" |
"6521109" | "6555840" | "6576972" |
"6593690" | "6603139" | "6621098" |
"6852583" | "7352045").PN. OR
("7534034") . URPN.

L11 {94037 {{307/104.ccls. H02J50/%$4.cpc. H04B5/$4.cpc. {US- OR ON 2019/11/29
((wireless$4 inductiv$4 contactless$4) near PGPUB; 12:10
(power energy)) USPAT
L12 {430 11 and coil same layer with overlap$4 us- OR ON 2019/11/29
PGPUB; 12:11
USPAT
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and Trademark Office on November 19, 2019. UNDER 37 C.F.R §§ 1.97 AND 1.98
) ' Examining Group 2836

’ ‘ Patent Application

: Docket No. SUN.LGI1.417D3

Jeff Ll@&ten@omey, Reg. No. 35,589 Serial No. 16/182,258

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

il

Examiner : Fleming, Fritz M.

Art Unit : 2836

Applicants Ki Min Lee, Jung Oh Lee

Serial No. : 16/182,258

Filed : November 6, 2018
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P.O. Box 1450
Alexandria, VA 22313-1450
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UNDER 37 C.EF.R. §§ 1.97 AND 1.98
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foreign patent office in a counterpart foreign application not more than three months prior to the
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Ex Parte Quayle Action but before the mailing of a Notice of Allowance. The fee of $240.00
was paid at the time this statement was filed.

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
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Registration No. 35,589

Phone No.:  352-375-8100

Fax No.: 352-372-5800
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P.O. Box 142950
Gainesville, FL. 32614-2950
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Bibliographic data: KR20110103388 (A} — 2011-08-20

RETROFITTING WIRELESS POWER AND NEAR-FIELD COMMUNICATION N
ELECTRONIC DEVICES

Inventor(s)  KIRBY MILES A [GB]; GROB MATTHEW S [US]; OZAKI ERNEST T
[US]: TONCICH STANLEY S [US}; COOK NIGEL P [GB]; KINSEY
STANLEY [US]; HILLAN JOHN [GB], FRANKLAND STEVE [GB] +
(KIRBY MILES A, : GROB MATTHEW 8, : OZAKI ERNEST T, ;
TONCICH STANLEY 8, ; COOK NIGEL P, ; KINSEY STANLEY, ;
HILLAN JOHN, ; FRANKLAND STEVE)

Applicani{s): QUALCOMM INC [US] + (QUALCOMM INCORPORATED)

Classification: - international: HOTAM10/46; H02J17/00; HO2J7/00
- cooperative: HO1FE27/365 (KR); HO1M10/46 (KR); H02J50/12
(KR); H02J50/70 (KR):; H02J7/0045 (KR); H02J7/022
{KR); H02.J7/025 (KR); HO4B5/0031 (KR}

Application KR20117014027 20091217 Global Dossier

number:

Priority US20090150257P 20080205 ; US20090610831 20081102 ;
number{s): USZ0080183387H 20080325

Also 8 (A). JP2012517206 (A). JP2014241717 (A).

published as: JP5628191(82) KR20140117690 (A). TW201112567 (A). less

Abstract not avaliabls for KRZOVID103385 (&)
Abstract of corresponding document: TW2HTTI2SET (A}

Dxemplary embodiments are directed to retrofitting existing slectronic devices for
wirsless power fransfer and nearfield communication. Refrofitling circuitry includses an
antsnna for recelving a signal from an external source, and conversion clrcuitry for
converting the signal to be ussd by an slectronic devica. The antenna and convarsion
chrouitry are configursd o retrofit o the slsctronic devics, whers the electronic devics
did not originally include the antenna or conversion circultry, The antenna and
conversion circuilry may be configured o recelve and convart the signal to generats
wirelsss power for the slectronic devics. The antenna and the conversion circullry may
also be configursd (o enabile the slechronic device 10 send and recelve near-field
communication data.
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Electronic Patent Application Fee Transmittal

Application Number: 16182258

Filing Date: 06-Nov-2018

Title of Invention: Wireless Power Receiver and Control Method Thereof
First Named Inventor/Applicant Name: Ki Min LEE

Filer: Jeff Lloyd/Larann Arzie

Attorney Docket Number: SUN.LGI.417D3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)
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Basic Filing:

Pages:
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Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Quantity
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Sub-Total in

USD(S)
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
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Electronic Acknowledgement Receipt

EFS ID: 37793103
Application Number: 16182258
International Application Number:
Confirmation Number: 1026
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First Named Inventor/Applicant Name: Ki Min LEE
Customer Number: 23557
Filer: Jeff Lloyd/Larann Arzie
Filer Authorized By: Jeff Lloyd

Attorney Docket Number:
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Time Stamp: 13:36:18
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Payment Type CARD
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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)
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198119
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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
the application.
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 16182258 Document Date: 10/03/2019

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 DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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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:

2 ooger 229

N\
Jeff Lloyd, Patex@)tior@eg. No. 35,589

AMENDMENT AFTER

EX PARTE QUAYLE ACTION
Examining Group 2836

Patent Application

Docket No. SUN.LGIL.417D3
Serial No. 16/182,258

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner : Fritz M. Fleming

Art Unit : 2836

Applicants Ki Min Lee, Jung Oh Lee

Serial No. : 16/182,258

Filed : November 6, 2018

Confirm. No. : 1026

For : Wireless Power Receiver and Control Method Thereof

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

Alexandria, VA 22313-1450

AMENDMENT AFTER EX PARTE QUAYLE ACTION

Sir:

Applicants request that the period for response be extended one month, through and including

October 11, 2019, the fee for which was paid at the time this Amendment was filed.

As indicated in the Office Action dated July 11, 2019, the above-referenced application is in

condition for allowance except for formal matters, and prosecution as to the merits is closed in

accordance with the practice under Ex parte Quayle. Please amend the subject application as follows:

JASUNALGIM 17D3\Amd-Resp\Responsc.doc/ps/lcf
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Serial No. 16/182,258

In the Specification

Please replace Figures 9 and 10 with the corrected drawing sheets attached hereto.

Please amend paragraph [0083] as follows:

[0083] First, referring to FIG. 9, after the short-range communication antenna 340 has been
disposed on in the printed circuit board 301, the shielding unit 380 may be attached to one side of the
printed circuit board 301 with an adhesive. The printed circuit board 301 comprises a plurality of
layers wherein each layer of the plurality of layers is spaced apart from adjacent layers. The shielding

unit 380 is disposed under the short-range communication antenna 340 or the receiving coil 310 (not

shown in the Fig. 9). Referring still to FIG. 9, in a first region 411, at least one of the layers can

overlap 405 the wireless power receiving coil in a vertical direction 400 perpendicular to an upper

surface 385 of the shielding unit 380: and in a second region 412.413. at least one of the layers does

not overlap the wireless power receiving coil in the vertical direction 400. Also, a first gap dl ora

first distance d1. measured in the vertical direction 400, between lavers in the first region 411 can be

greater than a second gap d2 or a second distance d2, measured in the vertical direction, between

lavers in the second region 412.413.

Please amend paragraph [0083] as follows:

[0084] Referring to FIG. 10, the printed circuit board 301 comprises a plurality of layers
wherein each layer of the plurality of layers is spaced apart from adjacent layers, the short-range
communication antenna 340 or the receiving coil 310 (not shown in the Fig. 10) is disposed in the
printed circuit board 301. Moreover, the shielding unit 380 is disposed in the printed circuit board
301. The shielding unit 380 is disposed under the receiving coil 310 or the short-range
communication antenna 340. The receiving coil 310 (not shown in the Fig. 10), the short-range
communication antenna 340, and the shielding unit 380 are disposed between the plurality of layers
of the printed circuit board 301. While the procedure of disposing the short-range communication
antenna 340 or receiving coil(310)(not shown in the Fig. 10) in the printed circuit board 301 is being

performed, the shielding unit 380 may be inserted into the printed circuit board 301. That is, unlike

JASUN\LGIM17D3\Amd-Resp\Responsel.doc/ps/lcf
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3 Docket No. SUN.LGIL.417D3

Serial No. 16/182,258
FIG. 9, since the shielding unit 380 is disposed in the printed circuit board 301, the procedure of
disposing the shielding unit 380 may be included in the procedure of disposing the short-range
communication antenna 340 without performing the procedure of disposing the shielding unit 380 at
one side of the printed circuit board 301. That is, as described above, according to the embodiment
shown in FIG. 8, when the shielding unit 380 is inserted into the printed circuit board 301, the entire
thickness of the wireless power receiver 300 may be reduced corresponding to the thickness of the
adhesive 303. Thus, a separate procedure of attaching the shielding unit 380 is not necessary, so the

manufacturing process may be simplified. Referring still to FIG. 10, in a firstregion 411, at least one

of the layers can overlap 405 the wireless power receiving coil in a vertical direction 400

perpendicular to an upper surface 385 of the shielding unit 380: and in a second region 412,413, at

least one of the lavers does not overlap the wireless power receiving coil in the vertical direction 400.

Also, a first gap d1 or a first distance d1, measured in the vertical direction 400, between layers in

the first region 411 can be greater than a second gap d2 or a second distance d2, measured in the

vertical direction, between lavers in the second region 412.413.

JASUN\LGIM 17D3\Amd-Resp\Responsel.doc/ps/lef
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Remarks
Claims 1, 2, and 21-38 are allowed. Applicants thank the Examiner for the indication of
allowed claims. By this Amendment, the specification and Figures 9 and 10 are amended to clarify

features shown in original Figures 9 and 10. No new matter has been introduced.

Objection to the specification

The specification has been objected to as failing to provide proper antecedent basis for the
claimed subject matter. The specification has been amended to explicitly discuss features shown in
the original figures. In view of the amendments to the specification presented herein, Applicants

respectfully request reconsideration and withdrawal of this objection.

Objection to the drawings under 37 C.F.R. §1.83(a)

The drawings have been objected to under 37 C.F.R. §1.83(a). Figures 9 and 10 have been
amended to include reference numerals for features shown in original Figures 9 and 10. In view of
the replacement Figures 9 and 10 submitted herewith, Applicants respectfully request withdrawal of

this objection.

In view of the foregoing remarks and amendments, Applicants believe that the claims as
currently pending are in condition for allowance, and such action is respectfully requested.

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

subject application to completion.

JASUNALGI17D3\Amd-Resp\Response].doc/ps/lef
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The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16 or1.17 as
required by this paper to Deposit Account 19-0065.

Regpectfully 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/ps/lcf

Attachments: Replacement Figures 9 and 10

JASUN\LGI 1 7D3\Amd-Resp\Response1.doc/ps/lcf
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e . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 1T month with $0 paid 1251 1 200 200
Miscellaneous:
Total in USD ($) 200
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EFS ID: 37360612
Application Number: 16182258
International Application Number:
Confirmation Number: 1026
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First Named Inventor/Applicant Name: Ki Min LEE
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Filer: Jeff Lloyd/Larann Arzie
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Receipt Date: 03-0CT-2019
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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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Document Document Description File Name re Slze(B){tes)l Mu t'. _Pages
Number Message Digest | Part/.zip| (if appl.)
373711
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Specification 2 3
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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
the application.
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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 nhumber.

(" substiute for form 1449APTO Complete if Known
Application Number 16/182,258
INFORMATION DISCLOSURE Filing Date November 6, 2018
STATEMENT BY APPLICANT First Named Inventor Ki Min LEE
(use as many sheets as necessary) Art Unit 2836
Examiner Name Fleming, Fritz M.
k Sheet 1 of 1 Attorney Docket Number | SUN.LGIL.417D3 J

U.S. PATENT DOCUMENTS

) . Document Number o . Pages, Columns, Lines, Where
e | Ot e ko Gode T | vmaanriny | ot | R Passages o Rolvar
] known) Figures Appear
U1 2004/0085247-A1 05-06-2004 Mickle et al. ALL
U2 2007/0069961-A1 03-29-2007 Akiho et al. ALL
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Publication Dat N < Patent Pages, Columns, Lines
Examiner Cite ublication Date Name ot Fatentee or Where Relevant !:;assagés
Initials* No. ' Country Gode® - Number - Kind Gods® i knowr) MM-DD-YYYY Applicant of Cited Document o Relevant Figures Appear »
JP-2006-319223-A MURATA MFG CO
F (with English Abstract) 11-24-2006 LTD ALL

NON PATENT LITERATURE DOCUMENTS

Examiner } Cite
Initials* No.'

Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2
number(s), publisher, city and/or country where published.

R1

European Search Report dated June 25, 2019 in European Application No. 19159579.2.

Examiner
L Sighature

Date
Considered

*EXAMINER: Initial i

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-PT0-9199 ( 1-800-786-9199) and select option 2.
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Applicant(s):  MURATA MANUFACTURING CO + (MURATA MFG CO LTD)

Classification: - international: HOTF17/00
- cooperative:

Application JP20050141970 20050513 Global Possier

number:

Priority number JP20050141970 20050513
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Electronic Patent Application Fee Transmittal

Application Number: 16182258

Filing Date: 06-Nov-2018

Title of Invention: Wireless Power Receiver and Control Method Thereof
First Named Inventor/Applicant Name: Ki Min LEE

Filer: Jeff Lloyd/WEA STO DOMINGO

Attorney Docket Number: SUN.LGI.417D3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description

Fee Code

Quantity

Amount

Sub-Total in

USD(S)
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240
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Electronic Acknowledgement Receipt

EFS ID: 37075134
Application Number: 16182258
International Application Number:
Confirmation Number: 1026

Title of Invention:

Wireless Power Receiver and Control Method Thereof

First Named Inventor/Applicant Name:

Ki Min LEE

Customer Number:

23557

Filer:

Jeff Lloyd/WEA STO DOMINGO

Filer Authorized By:

Jeff Lloyd

Attorney Docket Number:

SUN.LGI.417D3

Receipt Date: 05-SEP-2019
Filing Date: 06-NOV-2018
Time Stamp: 13:58:57

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $240

RAM confirmation Number E201995E01136081
Deposit Account 190065

Authorized User

WEA STO DOMINGO

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)
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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:
. . File Si Iti
Document Document Description File Name es ze(B){tes)l Mu t'. _Pages
Number Message Digest | Part/.zip| (if appl.)
216860
1 SUN-LGI-417D3_SIDS2.pdf yes 3
1ef9488d88a91f3c3a17d21eaa54a931bded
clof
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 2
Information Disclosure Statement (IDS) Form (SB08) 3 3
Warnings:
Information:
3792008
2 Foreign Reference F1.pdf no 12
1cc7369750011e5c749cbad83a984b6097d]
efcde
Warnings:
Information:
699745
3 Other Reference-Patent/App/Search R1.pdf no 7
documents
95d544c8638cbcc7437a200b82f175b236fc2
30e4
Warnings:
Information:
30568
4 Fee Worksheet (SB06) fee-info.pdf no 2
384840c35beedf6b03392f00f472d8ba03bd]
d6d3
Warnings:
Information:
Total Files Size (in bytes){ 4739181
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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
the application.
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I hereby certify that this correspondence is being SUPPLEMENTAL INFORMATION

electronically filed in the United States Patent DISCLOSURE STATEMENT
and Trademark Office on September 5, 2019. UNDER 37 C.F.R §§ 1.97 AND 1.98
E Examining Group 2836
/ Patent Application
Docket No. SUN.LGL.417D3
Jeff@&% Pa(e\rft)Attomey, Reg. No. 35,589 Serial No. 16/182,258
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Examiner : Fleming, Fritz M.
Art Unit : 2836
Applicants Ki Min Lee, Jung Oh Lee
Serial No. : 16/182,258
Filed : November 6, 2018
Conf. No. : 1026
For : WIRELESS POWER RECEIVER AND CONTROL METHOD
THEREOF

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

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.97 AND 1.98

Sir:

In accordance with 37 C.F.R. § 1.56, the references listed on the attached form
PTO/SB/08 are being brought to the attention of the Examiner for consideration in connection
with the examination of the patent application identified above. Copies of the cited references
are attached. However, Applicants have not submitted copies of the published U.S. Patent
Applications cited on attached Form PTO/SB/08 pursuant to 37 CFR 1.98(a)(2)(ii).

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
filing of this Information Disclosure Statement. Applicants are attaching a copy of the European
Search Report.

JASUN\LGIN 1 7DDS-Refs\SIDS2.DOC/whs
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2 Docket No. SUN.LGI.417D3
Serial No. 16/182,258

This Information Disclosure Statement is being submitted subsequent to the mailing of an
Ex Parte Quayle Action but before the mailing of a Notice of Allowance. The fee of $240.00
was paid at the time this statement was filed.

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.

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/whs

Attachments: Form PTO/SB/08; copies of references cited.

JASUNALGL4 1 7D3\IDS-Refs\SIDS2.DOC/whs

Ex.1002
APPLE INC. / Page 98 of 1071



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. |
16/182,258 11/06/2018 Ki Min LEE SUN.LGIL.417D3 1026
23557 7590 07/11/2019 | EXAMINER |
SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOCIATION FLEMING, FRITZ M
PO Box 142950
GAINESVILLE, FL 32614 | axrusr | paperNumBER |
2836
| NOTIFICATION DATE | DELIVERY MODE |
07/11/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

euspto @slepatents.com

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

16/182,258 LEE etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
FRITZ M FLEMING 2836 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing

date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1} Responsive to communication(s) filed on 2/25/19.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)(] This action is FINAL. 2b) [J This action is non-final.

3)(0 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.

4)v} Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s}) 1-2 and 21-38 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.

6) Claim(s) 1-2 and 21-38 is/are allowed.

7) 3 Claim(s) ___ is/are rejected.

8) [ Claim(s) ___is/are objected to.

9) [ Claim(s) _____are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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.

Application Papers
10)[»] The specification is objected to by the Examiner.
11} The drawing(s) filed on 11/6/18 is/are: a)("] accepted or b)) objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)lv} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)™ All b)(J Some**  ¢)[J None of the:
1. Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 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)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date 4/3/19;11/6/18. —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190708q
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Application/Control Number: 16/182,258 Page 2
Art Unit: 2836

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlA first to invent provisions.
Allowable Subject Matter
2. Claims 1,2,21-38 are allowed.
3. The following is an examiner’s statement of reasons for allowance: The art of record does
not teach the specific structure of the independent claims.

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.”

Specification
4. The specification is objected to as failing to provide proper antecedent basis for the
claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(0). Correction of the
following is required: the specification lacks the use of terms such as vertical, perpendicular,
overlap, distance, gap, and region.

Drawings

5. The drawings are objected to under 37 CFR 1.83(a). The drawings must show every
feature of the invention specified in the claims. Therefore, the terms noted above as not having
proper antecedent basis in the specification must be shown or the feature(s) canceled from the
claim(s). No new matter should be entered.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to

the Office action to avoid abandonment of the application. Any amended replacement drawing
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sheet should include all of the figures appearing on the immediate prior version of the sheet,
even if only one figure is being amended. The figure or figure number of an amended drawing
should not be labeled as “amended.” If a drawing figure is to be canceled, the appropriate figure
must be removed from the replacement sheet, and where necessary, the remaining figures must
be renumbered and appropriate changes made to the brief description of the several views of the
drawings for consistency. Additional replacement sheets may be necessary to show the
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an
application must be labeled in the top margin as either “Replacement Sheet” or “New Sheet”
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will
be notified and informed of any required corrective action in the next Office action. The

objection to the drawings will not be held in abeyance.

Conclusion

6. This application is in condition for allowance except for the following formal matters:

While the claims set forth allowable subject matter, the specification fails to provide
adequate antecedent basis for the claims. The claims appear to describe what is shown in the
various Figures; however, the specification lacks the use of terms such as vertical, perpendicular,
overlap, distance, gap, and region. Since the specification does not use the claim terms, the
drawings thus also fail to adequately show the claimed subject matter.

Thus the specification and drawings need to be carefully reviewed and edited to ensure a
proper correspondence between what is disclosed and what is claimed. The specification needs

to provide proper and clear antecedent basis for what is claimed and the drawings need to clearly
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show what is claimed. Prosecution on the merits is closed in accordance with the practice under
Ex parte Quayle, 25 USPQ 74, 453 O.G. 213, (Comm’r Pat. 1935).

A shortened statutory period for reply to this action is set to expire TWO MONTHS
from the mailing date of this letter.

7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to FRITZ M FLEMING whose telephone number is (571)272-4145.
The examiner can normally be reached on M-F 0800-2200.

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, Rexford N Barnie can be reached on 571-272-7492. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

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

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/FRITZ M FLEMING/
Primary Examiner, Art Unit 2836
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Application/Control No.

Applicant(s)/Patent Under

16/182,258 Reexamination
LEE et al.
Examiner Art Unit
FRITZ M FLEMING 2836 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumzoggggfaﬁ:r?bf:}z:; Code MIVEI)- ?}?{YY Name CPC Classification US Classification
* [ A | Us-20150077053-A1 03-2015 Stamenic; Milenko H02J7/0042 320/109
* B | US-20130175876-A1 07-2013 Kiyota; Atsushi HO1F38/14 307/104
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NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
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*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
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Index of Claims | /180 258
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LEE et al.
““ Examiner Art Unit

FRITZ M FLEMING 2836

= Allowed + | Restricted | | Interference O | Objected

CLAIMS
(J Claims renumbered in the same order as presented by applicant 3 cpPA O 1.D. (J R.1.47

CLAIM DATE
Final Original | 07/08/2019
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/182.258 LEE otal.
H“m “‘“ H“m ‘“ ‘l“ . .
FRITZ M FLEMING 2836
CPC - Searched*
Symbol Date Examiner
H02j50/10,12,70 07/08/2019 FMF
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

EAST. 07/08/2019 FMF

Interference Search

US Class/CPC .

Symbol US Subclass/CPC Group Date Examiner
See interference search printout. 07/08/2019 FMF

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20190708q
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Receipt date: 11/06/2018 16/182,258 ~ GAU: 28386
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.
(" Susstiute for form 1449APTO Compiete # Known
cL Application Number
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 1 | of | 6 Attorney Docket Number | SUN.LG1.417D3 )
U.S. PATENT DOCUMENTS
) . Document Number - ) Pages, Columns, Lines, Where
et | S [ mwer KnaCoae T | ey | Gt aeieo | Relean Pasages o Relevan
) known) Figures Appear
U1 2004/0130915-A1 07-08-2004 David W. Baarman ALL
U2 2007/0182367-A1 08-09-2007 Partovi ALL
U3 2008/0197960-A1 08-21-2008 Hasegawa et al. ALL
U4 2008/0211455 -A1 09-04-2008 Park et al. ALL
U5 2009/0096413-A1 04-1 6-2009 Partovi et a]. ALL
Us 2009/02371 94-A1 09-24-2009 Waffenschmidt et al. ALL
U7 2009/0284082-A1 11-19-2009 Mohammadian ALL
us 2009/0309550-A1 12-17-2009 , Chih-Min Liu ALL
U9 2010/0066304-A1 03-18-2010 Masanori Oshimi ALL
U10 201 O/D146308-A1 06-10-2010 Gigscia etal. ALL
Ui 2010/0191306-A1 07-29-2010 Stevenson et al. ALL
U12 201 _1/001 8358-A1 01-27-2011 Osamu Kozakai ALL
U13 2011/0025265-A1 02-03-2011 Mochida et al. ALL
U14 2011/0116303-A1 05-19-2011 Baarman et al. ALL
U1s 2011/0127953-A1 06-02-2011 Walley et al. ALL
u16 2011/0217927-A1 09-08-2011 Ben-Shalometal. | ALL
U17 2011/0227420-A1 09-22-2011 Takashi Urano ALL
u18 2011/0316475-A1 12-29-2011 Jung et al. ALL
U19 2012/0205989-A1 08-16-2012 Baarman ALL
U20 2012/0282857-A1 _11-01-2012 Zhang ALL
Examiner Date
FRITZ M FLEMING
Signature / / Considered 07/07/2013 )
*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. 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 fo 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. 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.
J :\SUN\LGI&II%%R%%E{%%?\EE ﬁngO%Z\PT%-SSB-(%EcE}c};m?k EXCEPT WHERE LINED THROUGH. /F.M.F/
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Receipt date:

control number.

11/06/2018

16/182,258 ~ GAU:

PTO/SB/08B (08-03)

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

] Complete T Rnown
Substitute for form 1449B/PTO Application Number
INFORMATION DISCLOSURE e Noverber € 3018
STATEMENT BY APPLICANT tng 9 ovember o,
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit
Examiner Name
\ Sheet 2 I of l 6 Attorney Docket Number | SUN.LLGI.417D3 )
U.S. PATENT DOCUMENTS
Exgminer Cute1 Nu?notf:rn?i::xghén;::r 0 Publication Date Name of F’_atentee or Applicant szgizn?gl;’gf;;‘e I;igfsézl\g\';i
Initials No. known) MM-DD-YYYY of Cited Document Figures Appear
U21 201 3/0038278-A‘1 02-14-2013 Park et al. ALL
U22 2013/0113422-A1 05-09-2013 Lee et al. ALL
U23 5,430,618-A 07-04-1995 George Y. Huang ALL
U224 9,240,824—82 01-19-2016 Hi!lan et al. ALL
uz25 7,719,399-B2 05-18-2010 lwasaki ALL
U26 8,922,160-B2 12-30-2014 Inoue ALL
U27 2008/0198560-A1 08-21-2008 FUJIWARA et al. ALL
Uz8 9,461,364-B2 10-04-2016 Lee et al. ALL
FOREIGN PATENT DOCUMENTS
Foreign Patent Document oublication Dat ) N ) patent Pages, Columns, Lines
E . Cit ublication Date vame of .a eniee or Wh ée]e n P .
]);a;g:lfs‘?f N(;_‘i County Coe® - Mumber - Kind Coce i knowr) MM-DD-YYYY Applicant of Cited Document | “poe =2 ;;‘:re:f;g:; »
CN-10-1964678-A
(With English Abstract)
F1 (Equivalent to 2011/0018358) 02-02-2011 Sony Corp. ALL
CN-10-1971453-A
(With English Abstract)
F2 (Equivalent to US 2Q09/0096413) 02—09—2(_)11 Mojo Mobility Inc. ALL
CN-10-2195366-A
(With English Abstract)
F3 (Equivalent to US 201 1/0227420) 09-21-2011 TDK Corp. ALL
CN-1768462-A
(With English Abstract) Access Business Group
F4 (Equivalent to US 2004/0130915) 05-03—2QO6 Int., LLC. ALL
CN-2012-15827-Y Inventec Shanghai
F5 (With English Abstract) 04-01-2009 Electronics Co., Ltd. ALL
CN-20-1663492-U Fudatong Technology
F6 (With English Abstract) 12-01-2010 Corp. ALL
[ Examiner Date 07/07/2019 ]
Signature /FRITZ M FLEMING/ 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 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.O. Box 1450, Alexandria, VA 22313-1450.

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.

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/08B (08-03)

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

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

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

Complete if Known

Substitute for form 1449B/PTO Application Number
INFORMATION DISCLOSURE at
STATEMENT BY APPLICANT Filing Date November 6, 2018
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit
Examiner Name
\ Sheet I 3 | of ] 6 Attorney Docket Number | SUN.LGI1.417D3 )
FOREIGN PATENT DOCUMENTS
roen 'Paiem besument Publication Date Name of Patentee or Pages, Columns, Lines,
E::\?i?:'g?r [\?ge‘ Country Code > - Number ? - Kind Code® (if known) HNDDYYVY Applicant of Cited Document :ygee?zv}:i‘te;zﬁrzgis;g:; ™
CN-20-1749754-U
F7 (With English Abstract) 02-16-2011 Beijing MXH Device Ltd. ALL
) EP-2367262-A2 Hanrim Postech Co.,
F8 (Equivalent to US 2011/0316475) 09-21-2011 Ltd. ALL
JP-2006-302567-A ‘
F9 (With English Abstract) 11-02-2006 Nec Tokin Corp., et al. ALL
JP-2010-073976-A - '
F10 (With English Abstract) 04-02-2010 Yazaki Corp. ALL
JP-2011-523336-A '
(With English Abstract)
F11 (Equivalent to US 2009/0284082) 08-04-2011 N/A ALL
KR-10-1298660-B1 Seoul Electronics &
F12 (With English Abstract) 08-14-2013 Telecom ALL
KR-10-2005-0105200-A
(With English Abstract) Access Business Group
F13 (Equivalent of US 2012/0205989) 11-03-2005 International LLC ALL
KR-10-2008-0074640-A
F14 (with English Translation) 08-13-2008 Anyquitous Co., Ltd. ALL
KR-10-2008-0095643-A
F15 (With English Abstract) 10-29-2008 LS Cable Ltd. ALL
KR-10-2010-0112400-A
F16 (With English Abstract) 10-19-2010 LG Innotek Co., Ltd. ALL
KR-10-2011-0033836-A ‘ '
F17 (with English Translation) 03-31-2011 Min Sun Cho ALL
KR-10-2011-0056334-A
(With English Abstract)
F18 | (Equivalent to US 2011/0217927) 05-26-2011 Powermat Ltd. ALL
Examiner Date
Signature /FRITZ M FLEMING/ Considered 07/07/2019

*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-PT0O-9199 (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.

Complete if Rnown

*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 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,
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-PT0-9199 (1-800-786-9199) and select option 2.
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STATEMENT BY APPLICANT Filing Dato November 6, 2018
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit
Examiner Name
\_  Sheet | 4 [ of | 6 Attorney Docket Number | SUN.LGL.417D3 )
FOREIGN PATENT DOCUMENTS
Loreign Peien! Doguen: Publicati‘on Date Name of Patentee or Pages, Columns, Lines,
[ﬁ:’?t?;ll’;?r l\?([:e‘ Country Code 3 Number * - Kind Code”® (if known) MDDV Applicant of Gited Document &;Zigﬂfgzﬂr;a;s:g:; T
KR-10-2011-0120122-A
F19 {With English Abstract) 11-03-2011 Jong Ho Kim ALL
KR-10-2013-0015244-A
F20 (With English Abstract) 02-13-2013 LG Electronics Inc. ALL
KR-10-2013-0016588-A
(With English Abstract) Samsung Electronics
F21 | (Equivalent to US 2013/0038278) 02-18-2013 Co., Ltd. ALL
KR-10-2013-0049608-A
(With English Abstract)
F22 (Equivalent to US 2013/0113422) 05-14-2013 LG Innotek Co., Ltd. ALL
KR-10-2013-0049781-A ‘ -
F23 (With English Abstract) 05-14-2013 LG Innotek Co., Ltd. ALL
KR-10-2013-0072181-A ' )
F24 (With English Abstract) 07-01-2013 Amosense Co., Ltd. ALL
TW-2009-52303-A
(With English Abstract)
F25 | (Equivalent to US 2009/0309550) 12-16-2009 KYE Systems Corp. ALL
TW-201132014-A '
(with English Abstract)
F26 (Equivalent to US 9,240,824) 09-16-2011 | Qualcomm Incorporated ALL
WQO-2007/015599-A1
F27 | (Equivalent to US 2008/0211455) 02-08-2007 LS Cable Ltd. ALL
WO-2010/047850-A1
F28 | (Equivalent to US 2009/0284082) 04-29-2010 Qualcomm Inc. ALL
JP-06-224043-A
F29 (with Machine Translation) 08-12-1994 - ALL
EP-0790667-A1 SCHLUMBERGER IND
F30 (with English Abstract) 08-20-1997 SA ALL
' KR-10-2010-0067748-A HANRIM POSTECH
F31 {(with English Abstract) 06-22-2010 CO., LTD ALL
Examiner Date
Signature /FRITZ M FLEMING/ Considered 07/07/2019 ]
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Substitute for form 1449B/PTO .
Application Number

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT Filing Date November 6, 2018
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit

Examiner Name

\_ Shet | 5 | of | 6 Attorney Docket Number | SUN.LGI.417D3 )
FOREIGN PATENT DOCUMENTS
Fere gn Petent Bocurient Publication Date Name of Patentee or Pages, Columns, Lines,
E')'(‘?t?;l'gfr '\(‘;‘I’tﬁ Country Code ® - Number * - Kind Code® (if known) MNEDD-TYYY Applcantof Gited Document szz\gilzgr:’:;fg::' ¢
JP-2009-247124-A
F32 (with English Abstract) 10-22-2009 PANASONIC CORP ALL
CN-101983466-A
F33 (with English Abstract) 03-02-2011 PANASONIC CORP ALL
' PHILIPS
INTELLECTUAL
PROPERTY;
KONINKLIJKE
CN-101517666-A PHILIPS
F34 (with English Abstract) 08-26-2009 ELECTRONICS N.V ALL
CN-101286411-A SEIKO EPSON
F35 (with English Abstract) 10-15-2008 CORP ALL

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the .
item (book, magazine, journal, serial, symposium, catalog, efc.}, date, page(s), volume-issue T?
number(s), publisher, city and/or country where published.

Office Action dated May 15, 2017 in Korean Application No. 10-2014-0081260.

Examiner | Cite
Initials* No.'

R1

R2 Office Action dated November 28, 2017 in Korean Application No. 10-2014-0081260.

R3 Office Action dated January 5, 2018 in Chinese Application No. 201610451640.3.

R4 Office Action dated January 11, 2018 in U.S. Application No. 15/195,390.

R5 Communication dated February 6, 2018 in European Application No. 12189931.4.

Signature Considered

l Examiner JFRITZ M FLEMING/ Date 07/07/2019 ]

*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. 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 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.

J:\SUN\LGI\%%%&%%-E;{EG&\EF ﬁg;%OSIS\I(;T%I:qS%;&g%OC mE?k EXCEPT WHERE LINED THROUGH. /F.M.F/
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Receipt date: 11/06/2018 16/182,258 ~ GAU: 2838

PTO/SB/08B (08-03)

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

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

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

Complete if Known

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

Application Number

STATEMENT BY APPLICANT Filing Date November 6, 2018
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit

Examiner Name

\ Sheet | 8 | of l 6 Attorney Docket Number | SUN.LGI.417D3 )

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
item (book, magazine, joumal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2

Examiner | Cite
;

Initials* No. number(s), publisher, city and/or country where published.
R6 Notice of Allowance dated October 23, 2013 in Korean Application No. 10-2011-0114721, filed
November 4, 2011.
R7 Office Action dated December 26, 2012 in Korean Application No. 10-2011-0114721, filed November

4,2011.

R8 Office Action dated January 6, 2014 in Korean Application No. 10-2013-0100314.

Office Action dated July 22, 2013 in Korean Application No. 10-2011-0114721, filed November 4,

RS | 2011.

R10 | Office Action dated June 26, 2014 in Chinese Application No. 201210432152 .X.

Search Report dated September 3, 2013 in Korean Application No. 10-2013-0100314, filed August

R1T | 23 2013,

R12 | European Search Report dated February 17, 2015 in European Application No. 14167637.9.

R13 | European Search Report dated February 18, 2015 in European Application No. 12189931.4.

R14 | Office Action dated April 19, 2017 in Taiwanese Application No. 105133529.

R15 | Office Action dated August 6, 2014 in Taiwanese Application No. 101139085.

R16 | Office Action dated July 17, 2014 in Korean Application No. 10-2013-0018321.

Examiner Date
[Signature /FRITZ M FLEMING/ Considered 07/07/2019 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). 2 See Kind Codes of
USPTO Patent Documents at www.uspto.qov 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 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 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. 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.

ALL, REFEREN . M.
J:\SUN\LGMl7[)3\lDS-Refs\1]-g SIS\ST%;&%%&};E% EXCEPT WHERE LINED THROUGH. /F.M.F/
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Receipt date: 04/03/2019 16/182,258 ~ GAU: 2838

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
control number.

f Substitute for form 1449A/PTO Complete if Known
Application Number 16/182,258
INFORMATION DISCLOSURE Filing Date R
STATEMENT BY APPLICANT : —
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Art Unit 2683
Examiner Name
\ Sheet 1 of 2 Attorney Docket Number | SUN.LGI.417D3 )
U.S. PATENT DOCUMENTS
. . Document Number - " Pages, Columns, Lines, Where
Examiner Cite - e Publication Date Name of Patentee or Applicant
Initials* No. ! Number’«(r}'(ci;%)code (if MM-DD-YYYY of Cited Document Relevan;gi?:%:pg;?elevam
U1 2009/0010316-A1 01-08-2009 ROFOUGARAN ALL
U2 7,948,208-B2 05-24-2011 PARTOVI et al. ALL
U3 7,973,635-B2 07-05-2011 BAARMAN et al. ALL
U4 8,456,856-B2 06-04-2013 LIN ef al. ALL
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Publication Dat N < patent Pages, Columns, Lines
E . Cit ublication Daie .ameo ‘a entee or Wh R . lp’ '
ﬁt?:lg?r N;ve\ Country Code® - Number - Kind Gode® i known) MM-DD-YYYY Appiicant of Cited Document o R:Zvaile ;Iagrlre:;s;gs; . "
SONY
F1 EP-2 330 683-A1 06-08-2011 CORPORATION ALL
ACCESS BUSINESS
TW-2009-38017-A GROUP
(With English Abstract) INTERNATIONAL
F2 (Equivalent to US 7,973,635-B2) 09-01-2009 LLC ALL
MEGICA
WO-2010/114687-A1 CORPORATION et
F3 (Equivalent to US 8,456,856-B2) 10-07-2010 al. ALL
Examiner /FRITZ M FLEMING/ Date 07/07/201
Signature Considered / 8 )

*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-lefter 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, 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-9198 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCUGH. /FP.M.F/
JASUNALG I T 7D3MDS-Refs\4-3-19PTO-SB-08(2).doc/njs
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Receipt date:

04/03/2019

16/182,258 ~ GAU: 2838

PTO/SB/08B (08-03)

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

Ve

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Complete it Known

Application Number 16/182,258

Filing Date November 6, 2018
First Named Inventor Ki Min Lee

Group Art Unit 2683

Examiner Name

Initials* No.

\ Sheet ] 2 I of l 2 Attorney Docket Number | SUN.LGI.417D3 )
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
1 item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2

number(s), publisher, city and/or country where published.

Office Action dated January 18, 2019 in Taiwanese Application No. 106135104, along with its

1 . .

R English translation.

[ Examiner Date 07/07/2019

| Signature /FRITZ M FLEMING/ 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 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.O. Box 1450, Alexandria, VA 22313-1450

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.

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

L REFERENCES CONSIDERED EXCEPT WHERE LINED THRCUGH. /F.M.F/

AL
JASUN\LGIM17D3\IDS-Refs\4-3-19\PTO-SB-08(2).doc/njs

SEND TO:
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits ySearch Query iDBs Default jPlurals {Time
# Operator Stamp
L1 5668  |h02j50/10,12.cpc. JUSPAT OR ON 2019/07/08
E 07:41
L2 53414 {h02j50/10,12.cpc. US-PGPUB; {|OR ON 2019/07/08
HUSPAT; 07:42
JUSOCR;
\FPRS;
YEPO; JPO;
DERWENT;
\{IBM_TDB
L3 7113 h02j50/10,12.cpc. and h02j50/70.cpc. JUS-PGPUB; OR ON 2019/07/08
JUSPAT; 07:42
HUSOCR;
\FPRS;
EPO; JPO;
\IDERWENT;
dIBM_TDB
L4 105 3 and (layer same (overlap or §US—PGPUB; OR ON 2019/07/08
overlapping or cover or covering) same §USPAT; 07:43
(gap or thick or thickness)) JUSOCR,;
\FPRS;
{EPO; JPO;
\{DERWENT;
il BM_TDB K A
L5 4 (shield or shielding) same wireless JUS-PGPUB; {{OR ON 2019/07/08
same power same receiver same coil ~ JUSPAT; 07:56
same layer same (overlap or USOCR;
overlapping) same (gap or distance or FPRS;
thickness) MEPO; JPO;
UDERWENT;
\IBM_TDB
St 0 "2011025265" YUSPAT OR OFF 2015/09/23
19:36
S2 0 §"2011025265" EEUS-PGPUB; OR OFF 2015/09/23
JUSPAT 19:36
2 \"20110025265" EUS-PGPUB; OR OFF 2015/09/23
USPAT 19:36
4 13 ("20090309550" | "20090096413" | US-PGPUB; {{OR OFF 2015/09/23
"20100146308" | "20100191306" | USPAT 19:57
"20110018358" | "20110025265" |
"20120205989" | "20110227420" |
"20080211455" | "20040130915" |
"20110115303" | "5430618" |
"20110316475").PN.
S5 1 ("20130113422").PN. US-PGPUB; {{OR OFF 2015/09/23
USPAT; 20:10
USOCR
S6 6657  }h04b5/0037.cpc. EUS—PGPUB; OR OFF 2015/09/23
JUSPAT; 20:12
JUSOCR;

file:///C/Users/ffleming/Documents/e-Red%20Folder/16182258/EASTSearchHistory.16182258 _AccessibleVersion.htm([7/8/2019 8:47:06 AM]
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EAST Search History

JFPRS;
UEPO; JPQ;
ADERWENT;
{IBM_TDB

S7

32

S6 and (rectifier same shield$)

YUS-PGPUB;
MUSPAT;
YUSOCR;
\FPRS;
\EPO; JPO;
UDERWENT;
IBM_TDB

OR

ON

2015/09/23
23:25

8244

h02j17/00.cpc.

JUS-PGPUB;
JUSPAT;
JUSOCR;
FPRS;
EPO; JPO;
ADERWENT;
JIBM_TDB

OR

ON

2015/09/23
23:26

S9

394

S8 and nfc

US-PGPUB;
USPAT;
YUSOCR;
JFPRS;
\EPO; JPO;
ADERWENT;
\{IBM_TDB

OR

ON

2015/09/23
23:26

S10

13278

S6 or S8

JUS-PGPUB;
YUSPAT;
HUSOCR;
\FPRS;
\EPO; JPO;
YDERWENT;
{IBM_TDB

OR

ON

2015/09/23
23:37

Si1

77

S10 and ((shield or shielding) same
(coil or antenna) same rectifier)

§US-PGPUB;
JUSPAT;
YUSOCR;
FPRS;
\[EPO; JPO;
\IDERWENT;
{/BM_TDB

OR

ON

2015/09/23
23:38

S12

19

S10 and (("printed circuit board") same
(coil or antenna) same rectifier)

{US-PGPUB;
JUSPAT;
USOCR;
\FPRS;
JEPO; JPO;
YDERWENT;
{IBM_TDB

OR

ON

2015/09/23
23:41

S13

25

S10 and (("printed circuit board") same
(coil or antenna) same (shield or
shielding))

JUS-PGPUB;
JUSPAT;
§USOCR;
yFPRS;
\EPO; JPO;
\DERWENT;
{IBM_TDB

OR

ON

2015/09/23
23:45

S14

504

S10 and ( (coil or antenna) same
(shield or shielding))

{US-PGPUB;
MUSPAT;
JUSOCR;
FPRS;
{EPO; JPO;
ADERWENT;
\IBM_TDB

OR

ON

2015/09/23
23:46

S15

293

(US-20110096823-$).did. or (US-

JUS-PGPUB;

OR

OFF

2015/09/25

file:///C/Users/ffleming/Documents/e-Red%20Folder/16182258/EASTSearchHistory.16182258 _AccessibleVersion.htm([7/8/2019 8:47:06 AM]

Ex.1002
APPLE INC. / Page 117 of 1071




EAST Search History

4897662-$ or US-6098175-% or US-
4984291-$ or US-4989261-% or US-
5025486-$ or US-6038452-$ or US-
4967108-$ or US-5524044-$ or US-
5619531-$ or US-5686847-$ or US-
5726636-$ or US-5727020-% or US-
5767791-$ or US-5917854-$ or US-
5942946-$ or US-5964701-$ or US-
6223295-% or US-4563626-$ or US-
4567557-$ or US-4955038-% or US-
5189839-$ or US-5216838-$ or US-
5239779-$ or US-5278892-% or US-
5389920-$ or US-5396195-%).did. or

(US-5504864-% or US-5546051-$ or US-

5565893-$ or US-5657317-$ or US-
5684470-$ or US-5684828-% or US-
5689142-$ or US-5721783-% or US-
5728963-$ or US-5764693-$ or US-
5822683-$ or US-5845204-$ or US-
5861822-$ or US-5870389-% or US-
5887255-$ or US-5889273-% or US-
5895985-$ or US-5898904-$ or US-
5926747-$ or US-5943618-$ or US-
5943325-$ or US-5945936-% or US-
5949776-$ or US-5978674-$% or US-
5995492-$ or US-6006116-$ or US-

6009148-3).did. or (US-6023460-$ or
US-6023621-$ or US-6028857-$ or US-

6034999-% or US-6049702-$ or US-
6057733-$% or US-6072990-% or US-
6088600-$ or US-6097704-$% or US-
6104761-% or US-6150882-$% or US-
6188718-% or US-6188875-$% or US-
6233464-3$ or US-4386422-3% or US-
4473905-$ or US-4502150-% or US-
4509201-$ or US-4550427-$% or US-
4617002-$ or US-4630035-$ or US-
4755792-$ or US-4757224-$ or US-
4848823-$ or US-4852147-$% or US-
4898562-$ or US-4902262-%).did. or

(US-4973958-$ or US-4983892-$ or US-

5014017-$ or US-5017837-$ or US-
5212478-$ or US-5218356-% or US-
5289501-$ or US-5402413-% or US-
5420536-$ or US-5424859-$ or US-
5426641-$ or US-5434396-$ or US-
5465418-$ or US-5488737-$% or US-
5490172-$ or US-5491457-$% or US-
5503483-$ or US-5504780-$ or US-
5511090-$ or US-5513379-$ or US-
5525993-$ or US-5532470-% or US-
5539393-$ or US-5541604-$% or US-
5548250-$ or US-5553101-$ or US-

5563483-§).did. or (US-5579201-$ or
US-5581617-$ or US-5587573-$ or US-

5589859-$ or US-5592257-$% or US-
5594385-$ or US-5596261-$ or US-
5604462-$ or US-5608171-$% or US-
5616888-$ or US-5640674-$ or US-
5644172-$ or US-5678172-$ or US-
5680633-$ or US-5687734-$ or US-
5691691-$ or US-5692647-$ or US-
5701583-$ or US-5707262-$% or US-
5711480-$ or US-5715523-$ or US-

HusPAT

23:19

file:///C/Users/ffleming/Documents/e-Red%20Folder/16182258/EASTSearchHistory.16182258 _AccessibleVersion.htm([7/8/2019 8:47:06 AM]

Ex.1002
APPLE INC. / Page 118 of 1071



EAST Search History

5721500-$ or US-5722051-$ or US-
5734984-$ or US-5737707-$ or US-
5745852-$ or US-5748104-$).did. or
(US-5748813-$ or US-5750939-$ or US-
5751693-$ or US-5768695-$ or US-
5770970-$ or US-5774018-$ or US-
5774043-$ or US-5781543-$ or US-
5781069-$ or US-5790936-$ or US-
5790536-$ or US-5793174-$ or US-
5802470-$ or US-5808557-$ or US-
5812012-$ or US-5815086-$ or US-
5815811-$ or US-5822373-$ or US-
5828367-$ or US-5832044-$ or US-
5832390-% or US-5832364-$ or US-
5831593-$ or US-5842037-$ or US-
5844789-$ or US-5850600-$ or US-
5854793-%).did. or (US-5854592-$ or
US-5859838-$ or US-5878335-$ or US-
5878084-$ or US-5880633-$ or US-
5883549-$ or US-5887031-$ or US-
5886497-$ or US-5892758-$ or US-
5896261-$ or US-5901345-$ or US-
5905473-$ or US-5912919-$ or US-
5912963-$ or US-5920270-$ or US-
5920816-$ or US-5922650-$ or US-
5926760-$ or US-5933263-$ or US-
5933774-% or US-5942981-$ or US-
5946346-$ or US-5949766-$ or US-
5949484-% or US-5949309-$ or US-
5953688-$ or US-5956656-$).did. or
(US-5974034-$ or US-5974376-$ or US-
5987338-$ or US-5987037-$ or US-
5990646-$ or US-5990826-$ or US-
5994985-$ or US-6002715-$ or US-
6002918-$ or US-6006069-$ or US-
6005840-$ or US-6005856-$ or US-
6008749-$ or US-6014705-$ or US-
6018232-$ or US-6023612-$ or US-
6028454-$ or US-6028631-$ or US-
6041241-$ or US-6046698-$ or US-
6047165-$ or US-6047200-$ or US-
6052509-$ or US-6052033-$ or US-
6055418-$ or US-6057658-$ or US-
6061389-%).did. or (US-6067297-$ or
US-6067053-$ or US-6069881-$ or US-
6069526-$ or US-6072784-$ or US-
6073033-$ or US-6075510-$ or US-
6078824-$ or US-6078222-$ or US-
6085114-$ or US-6085074-$ or US-
6084904-$ or US-6091296-$ or US-
6092117-$ or US-6097243-$ or US-
6098048-$ or US-6101174-$ or US-
6104937-$ or US-6104914-$ or US-
6108523-$ or US-6108367-$ or US-
6111248-% or US-6112165-$ or US-
6112056-$ or US-6119009-$ or US-
6118806-$ or US-6118567-$).did. or
(US-6122312-$ or US-6124764-$ or US-
6134437-$% or US-6141538-$ or US-
6141763-$ or US-6144840-$ or US-
6151308-$ or US-6151483-$ or US-
6154488-$ or US-6154637-$ or US-
6154663-$ or US-6163581-$ or US-
6163679-$ or US-6167238-$ or US-

file:///C/Users/ffleming/Documents/e-Red%20Folder/16182258/EASTSearchHistory.16182258 _AccessibleVersion.htm([7/8/2019 8:47:06 AM]
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6169339-$ or US-6169884-$ or US-
6173352-$ or US-6175302-$ or US-
6181089-$ or US-6181916-$ or US-
6184950-$ or US-6188353-$ or US-
6192230-$ or US-6201372-$ or US-
6212398-$ or US-6215358-$ or US-
6215827-$).did. or (US-6216019-$ or
US-6236866-$ or US-6243870-$ or US-
6249685-$ or US-7865209-$ or US-
7945282-$ or US-8582683-$ or US-
3614760-$ or US-3659280-$ or US-
3641540-$ or US-3641425-$ or US-
3911415-$ or US-3842403-$ or US-
4024502-$ or US-4025912-$ or US-
4058678-$ or US-4132378-$ or US-
4151407-$ or US-4078747-$ or US-
4088999-$ or US-4249162-$ or US-
4259743-$ or US-4272687-$).did.

S16 255888 {i(communication or nfc) same (wireless §US-PGPUB; {OR ON 2015/09/25
or contactless or inductive) same HUSPAT; 23:26
power YUSOCR;

\FPRS;
\EPO; JPO;
YDERWENT;
{IBM_TDB

S17 {4879 (nfc) same (wireless or contactless or §US—PGPUB; OR ON 2015/09/25

inductive) same power EUSPAT; 23:26
USOCR;
4FPRS;
MEPO; JPO;
\DERWENT;
{IBM_TDB

S18 33 (nfc) same (wireless or contactless or EUS-PGPUB; OR ON 2015/09/25
inductive) same power same (shield or §USPAT; 23:27
shielding) USOCR;

\FPRS;
EPO; JPO;
UDERWENT;
{IBM_TDB

S19 {2 ("20110050164" | "20120146576").PN EUS-PGPUB; OR OFF 2015/09/25
OR ("8922162").URPN. USPAT; 23:29

JUSOCR

S20 {1420 (nfc) same (wireless or contactless or EUS-PGPUB; OR ON 2015/09/25
inductive) same power same (coil or HUSPAT; 23:33
antenna or winding) USOCR;

\FPRS;
§EPO; JPO;
\IDERWENT;
{IBM_TDB
S21 {4118 (nfc) same power same data EUS-PGPUB; OR ON 2015/09/25
USPAT; 23:55
HUSCCR;
4FPRS;
MEPO; JPO;
\DERWENT;
{IBM_TDB
S22 {1052 (nfc) same power same data same (coil US-PGPUB; {jOR ON 2015/09/25
or winding or antenna) HUSPAT; 23:56
JUSOCR;
FPRS;
EPO; JPO;
UDERWENT;
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I

N
N
N

yiBm_TDB

{
{

S23

6667

h04b5/0037.cpc.

JUS-PGPUB;
JUSPAT;
§USOCR;
\FPRS;
\EPO; JPO;
YDERWENT;
§IBM_TDB

OR

OFF

2015/09/26
00:12

S24

8256

h02j17/00.cpc.

{US-PGPUB;
JUSPAT;
YUSOCR;
\FPRS;
\EPO; JPO
ADERWENT;
\IBM_TDB

OR

ON

2015/09/26
00:12

S25

1625

S23 and S24

{US-PGPUB;
HUSPAT;
JUSOCR;
\FPRS;
\EPO; JPO;
UDERWENT;
IBM_TDB

OR

ON

2015/09/26
00:12

3663

(307/104).CCLS.

Us-PGPUB;
JUSPAT

OR

OFF

2015/09/26
00:27

2493

1(320/108).CCLS

N

US-PGPUB;
USPAT

OR

OFF

2015/09/26
00:27

5795

S26 or S27

USPAT

OR

OFF

548

S28 and nfc

US-PGPUB;

i

i

i

{

i

i

i
US-PGPUB;
i ;
i

N

i

i

i

N

HUSPAT

i

N

OR

OFF

2015/09/26
0

2015/09/26
00:27

14905

h02j7/025.cpc.

{US-PGPUB;
JUSPAT;
{USOCR;
\FPRS;
\EPO; JPO;
ADERWENT;
§IBM_TDB

OR

OFF

2015/09/26
00:56

S31

735

S30 and nfc

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2015/09/26
00:56

S32

50969

communication same (wireless or
contactless or inductive) same power
same (coil or antenna or winding)

US-PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2015/09/26
01:08

S33

3352

communication same (wireless or
contactless or inductive) same power
same (coil or antenna or winding) same
transfer

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

communication same (wireless or
contactless or inductive) same power

Us-PGPUB;
USPAT;

OR

ON

2015/09/26
01:09

2015/09/26

01:09
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same (coil or antenna or winding) same; YusocR;
transfer same (pplane ir planar) FPRS
! {EPO; JPO;
DERWENT;
\/BM_TDB
S35 {78 communication same (wireless or §US—PGPUB; OR ON 2015/09/26
contactless or inductive) same power USPAT; 01:09
same (coil or antenna or winding) same jUSOCR;
transfer same (plane or planar) FPRS;
\EPO; JPO;
DERWENT;
\{IBM_TDB
S36 {30 nfc same (antenna or winding or coil) §US—PGPUB; OR OFF 2015/09/26
same (shield or shielding) same (pcb or USPAT; 10:36
"printed circuit board") JUSOCR;
FPRS;
JEPO; JPO;
DERWENT;
dIBM_TDB
S37 {3663 ;(307/104) CCLS. §US—PGPUB; OR OFF 2015/09/26
““““““ \ JUSPAT a1
S38  {{2493 §(320/108).CCLS. EUS-PGPUB; OR OFF 2015/09/26
s JUSPAT 11:41
S39 {5795 837 or S38 EUS—PGPUB; OR OFF 2015/09/26
2 YUSPAT 11:42
S40 216 §839 and ((shield or shielding) same §US—PGPUB; OR ON 2015/09/26
Hi(pcb or "printed circuit board")) HUSPAT 11:42
S41 {1333 839 and embedded US PGPUB; {OR OFF 2015/09/26
USPAT 12:08
S42 {176 839 and zener US PGPUB; {OR OFF 2015/09/26
USPAT 12:29
$43 {7 339 and (groove same (pcb or "printed | 1IUS-PGPUB; OR ON 2015/09/26
Yicircuit board")) JUSPAT 12:53
S44 {21 839 and young and fritz US PGPUB; {{OR ON 2015/09/26
USPAT 12:53
S45 341 nfc same (antenna or winding or coil) US-PGPUB; {{OR OFF 2015/09/26
same (pcb or "printed circuit board") USPAT; 13:00
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB
$46 {532 339 and ((antenna or coil or winding) US-PGPUB; {{OR ON 2015/09/26
iisame (pcb or "printed circuit board")) USPAT 13:06
$47 {417 §"printed circuit board coil" EUS-PGPUB; OR ON 2015/09/26
USPAT 13:46
S48 2 nfc same (shield or shielding) same US-PGPUB; {{OR ON 2015/09/26
rectifier USPAT; 14:02
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
$49 #3476 through same (shield or shielding) US-PGPUB; {iOR ON 2015/09/26
same rectifier USPAT; 14:04
USOCR;
FPRS;
EPO; JPO;
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JDERWENT;
§IBM_TDB

S50

64

phone same (shield or shielding) same EUS—PGPUB;

rectifier USPAT;
HUSOCR;
\FPRS;
{EPO; JPO
ADERWENT;
\IBM_TDB

OR

ON

2015/09/26
14:04

S51

69

charger same (shield or shielding) same§ US-PGPUB;

rectifier USPAT;
USOCR;
\FPRS;
HEPO; JPO;
IDERWENT;

IBM_TDB

OR

ON

2015/09/26
14:05

552

103

charger same (shield or shielding) same jjUS-PGPUB;

((non adj contact) or noncontact or HUSPAT;

contactless) \FPRS;
\EPO; JPO;
\DERWENT;
§{IBM_TDB

OR

ON

2015/09/26
14:09

S63

31

rectifier same (shield or shielding) same§ US-PGPUB;

((non adj contact) or noncontact or HUSPAT;

contactless) \FPRS;
EPO; JPO;
UDERWENT;
\IBM_TDB

OR

ON

2015/09/26
14:17

S54

rectifier same (shield or shielding) same§ US-PGPUB;
"pronted circuit board" HUSPAT;
\FPRS;
\EPO; JPO;
\IDERWENT;
\IBM_TDB

OR

ON

2015/09/26
14:20

S55

70

rectifier same (shield or shielding) sameE US-PGPUB;

"printed circuit board" JUSPAT;
\FPRS;
\EPO; JPO;
UDERWENT;

IBM_TDB

OR

ON

2015/09/26
14:20

S66

126

S39 and (rectifier same (shield or iUS-PGPUB;

shielding)) JUSPAT;
\FPRS;
\EPO; JPO;
\DERWENT;
{{IBM_TDB

OR

ON

2015/09/26
14:25

S57

6677

h04b5/0037.cpc. §US-PGPUB;
USPAT;
JUSOCR;
FPRS;
{EPO; JPO;
DERWENT;
\lBM_TDB

OR

OFF

2015/09/26
14:29

S58

8269

h02j17/00.cpc. \US-PGPUB;
JUSPAT;
HUSOCR;
JFPRS;
JEPO; JPO;
YDERWENT;
{IBM_TDB

OR

ON

2015/09/26
14:29

i
i
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S59 14926 {{h02j7/025.cpc. JUS-PGPUB; {OR OFF 2015/09/26
JUSPAT; 14:29
HUSOCR;
\FPRS;
EPO; JPO;
\DERWENT;
\IBM_TDB
S60 123176 §S57 or S58 or S59 {US-PGPUB; {{OR ON 2015/09/26
YUSPAT; 14:29
FPRS;
HEPO; JPO;
ADERWENT;
{IBM_TDB
S61 {246 $60 and ((shield or shielding) same  {{US-PGPUB; OR ON 2015/09/26
(pcb or "printed circuit board")) HUSPAT 14:30
S62 {256 S60 and ((shield or shielding) same ~ JUS-PGPUB; {|OR ON 2015/09/26
(pcb or "printed circuit board")) §USPAT; 14:30
USOCR;
FPRS;
\EPO; JPO;
\DERWENT;
IBM_TDB
S63 7860  §h04b5/0037.cpc. {US-PGPUB; jOR OFF 2016/02/22
JUSPAT; 13:33
JUSOCR;
FPRS;
MEPO; JPO;
ADERWENT;
\IBM_TDB
S64 10103 {{h02j17/00.cpc. {US-PGPUB; {OR ON 2016/02/22
JUSPAT; 13:44
JUSOCR;
\FPRS;
JEPO; JPO;
JDERWENT;
{1BM_TDB
S65 {4003  §(307/104).CCLS. JUS-PGPUB; OR OFF 2016/02/22
HUSPAT 13:58
S66 2678  (320/108).CCLS. {US-PGPUB; JOR OFF 2016/02/22
JUSPAT 1
S67 6291  §S65 or S66 JUS-PGPUB; JOR ON 2016/02/22
JUSPAT; 13:58
{USOCR;
\FPRS;
\EPO; JPO;
ADERWENT;
{IBM_TDB
S68 4203  {(307/104).CCLS. {US-PGPUB; {{OR OFF 2016/05/17
JUSPAT 12:51
S69 2811  }(320/108).CCLS. US-PGPUB; {{OR OFF 2016/05/17
YUSPAT 12:51
S70 {6604 IS8 or S69 {US-PGPUB; {OR OFF 2016/05/17
YUSPAT 12:51
S71 2984  {h02j17/00.cpc. {US-PGPUB; {OR OFF 2016/05/17
YUSPAT 13:29
s72 {7577  h02j17/00.cpc. \FPRS; OR OFF 2016/05/17
\ {EPO; JPO; 13:32
\IDERWENT;
N {/BM_TDB

W
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EAST Search History

or US-6098175-$ or US-4984291-$ or
US-4989261-$ or US-5025486-$ or US-
6038452-$ or US-4967108-$ or US-
5524044-$ or US-5619531-$ or US-
5686847-$ or US-5726636-$ or US-
5727020-$ or US-5767791-$ or US-
5917854-$ or US-5942946-$ or US-
5964701-$ or US-6223295-$ or US-
4563626-$ or US-4567557-$ or US-
4955038-$ or US-5189839-$ or US-
5216838-$ or US-5239779-$ or US-
5278892-$ or US-5389920-$ or US-
5396195-9$).did. or (US-5504864-$ or
US-5546051-$ or US-5565893-$ or US-
5657317-$ or US-5684470-$ or US-
5684828-$ or US-5689142-$ or US-
5721783-$ or US-5728963-$ or US-
5764693-$ or US-5822683-$ or US-
5845204-$ or US-5861822-$ or US-
5870389-$ or US-5887255-$ or US-
5889273-$ or US-5895985-$ or US-
5898904-$ or US-5926747-$ or US-
5943618-$ or US-5943325-$ or US-
5945936-$ or US-5949776-$ or US-
5978674-% or US-5995492-$ or US-
6006116-$ or US-6009148-$).did. or

6028857-$ or US-6034999-$ or US-
6049702-$ or US-6057733-$ or US-
6072990-$ or US-6088600-$ or US-
6097704-$ or US-6104761-$ or US-
6150882-$ or US-6188718-$ or US-
6188875-$ or US-6233464-$ or US-
4386422-$ or US-4473905-$ or US-
4502150-$ or US-4509201-$ or US-
4550427-$% or US-4617002-$ or US-

(US-6023460-$% or US-6023621-$ or US-

S73 {5655  {{h04b5/0037.cpc. JFPRS; OR OFF 2016/05/17
\ MEPO; JPO; 14:28
§ YDERWENT;
\ {IBM_TDB
S74 8167  {{h04b5/0037.cpc. YUS-PGPUB; OR OFF 2016/05/17
MUSPAT; 14:28
YUSOCR;
\FPRS;
\EPO; JPO;
ADERWENT;
IBM_TDB
S75 288 h02j50/00,10.cpc. or h02j50/00,10.ipc. {{US-PGPUB; OR ON 2016/05/17
JUSPAT; 14:42
YUSOCR;
yFPRS;
EPO; JPO;
ADERWENT;
{IBM_TDB
s77 {1 ("9461364").PN. YUSPAT;  {OR OFF 2017/12/27
{USOCR 08:19
s78 {1 ("9461364").PN. JUSPAT;  {OR OFF 2017/12/27
HUSOCR A
S79 10 S78 and layer YUSPAT OR ON 2017/12/27
10:47
S80 {293 (US-20110096823-$ or US- {US-PGPUB; OR OFF 2017/12/27
20170078971-$).did. or (US-4897662-$ JUSPAT 21:08
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4630035-$ or US-4755792-$ or US-
4757224-$ or US-4848823-$ or US-
4852147-$ or US-4898562-$ or US-
4902262-%$).did. or (US-4973958-$ or
US-4983892-$ or US-5014017-$ or US-
5017837-$ or US-5212478-$ or US-
5218356-$ or US-5289501-$ or US-
5402413-$ or US-5420536-$ or US-
5424859-$ or US-5426641-$ or US-
5434396-$ or US-5465418-$ or US-
5488737-$ or US-5490172-$ or US-
5491457-$ or US-5503483-$ or US-
5504780-$ or US-5511090-$ or US-
5513379-$ or US-5525993-$ or US-
5532470-$ or US-5539393-$% or US-
5541604-$ or US-5548250-$ or US-
5553101-$ or US-5563483-$).did. or
(US-5579201-$ or US-5581617-$ or US-
5587573-$ or US-5589859-$ or US-
5592257-$ or US-5594385-$ or US-
5596261-$ or US-5604462-$ or US-
5608171-$ or US-5616888-$ or US-
5640674-$ or US-5644172-$ or US-
5678172-$ or US-5680633-$ or US-
5687734-$ or US-5691691-$ or US-
5692647-$ or US-5701583-$ or US-
5707262-$ or US-5711480-$ or US-
5715523-$ or US-5721500-$ or US-
5722051-$ or US-5734984-% or US-
5737707-$ or US-5745852-$ or US-
5748104-$).did. or (US-5748813-$ or
US-5750939-$ or US-5751693-$ or US-
5768695-$ or US-5770970-$ or US-
5774018-$ or US-5774043-$ or US-
5781543-$ or US-5781069-$ or US-
5790936-$ or US-5790536-$ or US-
5793174-$ or US-5802470-$ or US-
5808557-$ or US-5812012-$ or US-
5815086-$ or US-5815811-$ or US-
5822373-$ or US-5828367-$ or US-
5832044-$ or US-5832390-$ or US-
5832364-$ or US-5831593-$ or US-
5842037-$ or US-5844789-$ or US-
5850600-$ or US-5854793-$).did. or
(US-5854592-$% or US-5859838-$ or US-
5878335-$ or US-5878084-$ or US-
5880633-$ or US-5883549-$ or US-
5887031-$ or US-5886497-$ or US-
5892758-$ or US-5896261-$ or US-
5901345-$ or US-5905473-$ or US-
5912919-$ or US-5912963-$ or US-
5920270-$ or US-5920816-$ or US-
5922650-$ or US-5926760-$ or US-
5933263-$ or US-5933774-$ or US-
5942981-$ or US-5946346-$ or US-
5949766-$ or US-5949484-$ or US-
5949309-$ or US-5953688-$ or US-
5956656-$).did. or (US-5974034-$ or
US-5974376-$ or US-5987338-$ or US-
5987037-$ or US-5990646-$ or US-
5990826-$ or US-5994985-$ or US-
6002715-$ or US-6002918-$ or US-
6006069-$ or US-6005840-$ or US-
6005856-$ or US-6008749-$ or US-
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6014705-$ or US-6018232-$ or US-
6023612-$ or US-6028454-$ or US-
6028631-$ or US-6041241-$ or US-
6046698-$ or US-6047165-$ or US-
6047200-$ or US-6052509-$ or US-
6052033-$ or US-6055418-$ or US-
6057658-$ or US-6061389-$).did. or
(US-6067297-$ or US-6067053-$ or US-
6069881-$ or US-6069526-$ or US-
6072784-$ or US-6073033-$ or US-
6075510-$ or US-6078824-$ or US-
6078222-$ or US-6085114-$ or US-
6085074-$ or US-6084904-$ or US-
6091296-$ or US-6092117-$ or US-
6097243-$ or US-6098048-$ or US-
6101174-$ or US-6104937-$ or US-
6104914-$ or US-6108523-$ or US-
6108367-$ or US-6111248-$ or US-
6112165-$ or US-6112056-$ or US-
6119009-$ or US-6118806-$ or US-
6118567-$).did. or (US-6122312-$ or
US-6124764-$ or US-6134437-$ or US-
6141538-$ or US-6141763-$ or US-
6144840-$ or US-6151308-$ or US-
6151483-$ or US-6154488-$ or US-
6154637-$ or US-6154663-$ or US-
6163581-$ or US-6163679-$ or US-
6167238-$ or US-6169339-$ or US-
6169884-$ or US-6173352-$ or US-
6175302-$ or US-6181089-$ or US-
6181916-$ or US-6184950-$ or US-
6188353-$ or US-6192230-$ or US-
6201372-$ or US-6212398-$ or US-
6215358-$ or US-6215827-$).did. or
(US-6216019-$ or US-6236866-$ or US-
6243870-$ or US-6249685-$ or US-
7865209-$ or US-7945282-$ or US-
8582683-$ or US-3614760-$ or US-
3659280-$ or US-3641540-$ or US-
3641425-$ or US-3911415-$ or US-
3842403-$ or US-4024502-$ or US-
4025912-$ or US-4058678-$ or US-
4132378-$ or US-4151407-$ or US-
4078747-$ or US-4088999-$ or US-
4249162-$ or US-4259743-$).did.

S81

293

(US-20110096823-$ or US-
20170078971-%).did. or (US-4897662-$
or US-6098175-$ or US-4984291-$ or
US-4989261-$ or US-5025486-$ or US-
6038452-$ or US-4967108-$ or US-
5524044-$ or US-5619531-$ or US-
5686847-$ or US-5726636-$ or US-
5727020-$ or US-5767791-$ or US-
5917854-$ or US-5942946-$ or US-
5964701-$ or US-6223295-$ or US-
4563626-$ or US-4567557-$ or US-
4955038-$ or US-5189839-$ or US-
5216838-$ or US-5239779-$ or US-
5278892-$ or US-5389920-$ or US-
5396195-9%).did. or (US-5504864-$ or
US-5546051-$ or US-5565893-$ or US-
5657317-$ or US-5684470-$ or US-
5684828-$ or US-5689142-$ or US-
5721783-$ or US-5728963-$ or US-

Jus-PGPUB;
JUSPAT

OR OFF 2017/12/27

21:08
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5764693-$ or US-5822683-% or US-
5845204-$ or US-5861822-$% or US-
5870389-$ or US-5887255-$ or US-
5889273-$ or US-5895985-$ or US-
5898904-$ or US-5926747-$% or US-
5943618-$ or US-5943325-% or US-
5945936-$ or US-5949776-$ or US-
5978674-$ or US-5995492-$ or US-
6006116-$ or US-6009148-$).did. or

(US-6023460-$ or US-6023621-$ or US-

6028857-$ or US-6034999-$ or US-
6049702-$ or US-6057733-$ or US-
6072990-$ or US-6088600-$ or US-
6097704-$ or US-6104761-$ or US-
6150882-$ or US-6188718-$ or US-
6188875-$ or US-6233464-$ or US-
4386422-$ or US-4473905-$ or US-
4502150-$ or US-4509201-$ or US-
4550427-$ or US-4617002-$ or US-
4630035-$ or US-4755792-$ or US-
4757224-$ or US-4848823-$ or US-
4852147-$ or US-4898562-$ or US-

4902262-$).did. or (US-4973958-$ or
US-4983892-$% or US-5014017-$ or US-

5017837-$ or US-5212478-$% or US-
5218356-$ or US-5289501-$ or US-
5402413-$ or US-5420536-$ or US-
5424859-$ or US-5426641-$% or US-
5434396-$ or US-5465418-$% or US-
5488737-$ or US-5490172-$ or US-
5491457-$ or US-5503483-$ or US-
5504780-$ or US-5511090-% or US-
5513379-$ or US-5525993-% or US-
5532470-$ or US-5539393-$ or US-
5541604-$ or US-5548250-$% or US-
5553101-$ or US-5563483-%).did. or

(US-5579201-$ or US-5581617-$ or US-

5587573-$ or US-5589859-$ or US-
5592257-$ or US-5594385-$% or US-
5596261-$ or US-5604462-$ or US-
5608171-$ or US-5616888-$ or US-
5640674-$ or US-5644172-$ or US-
5678172-$ or US-5680633-% or US-
5687734-$ or US-5691691-$% or US-
5692647-$ or US-5701583-$ or US-
5707262-$ or US-5711480-$ or US-
5715523-$ or US-5721500-% or US-
5722051-$ or US-5734984-$ or US-
5737707-$ or US-5745852-$ or US-

5748104-$).did. or (US-5748813-$ or
US-5750939-$% or US-5751693-$ or US-

5768695-$ or US-5770970-$ or US-
5774018-$ or US-5774043-$ or US-
5781543-$ or US-5781069-$ or US-
5790936-$ or US-5790536-$ or US-
5793174-$ or US-5802470-$ or US-
5808557-$ or US-5812012-$ or US-
5815086-$ or US-5815811-$ or US-
5822373-$ or US-5828367-$ or US-
5832044-$ or US-5832390-$ or US-
5832364-$ or US-5831593-$% or US-
5842037-$ or US-5844789-$ or US-
5850600-$ or US-5854793-$).did. or

(US-5854592-$ or US-5859838-$ or US-
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5878335-$ or US-5878084-% or US-
5880633-$ or US-5883549-% or US-
5887031-$ or US-5886497-$ or US-
5892758-$ or US-5896261-$ or US-
5901345-$ or US-5905473-% or US-
5912919-$ or US-5912963-% or US-
5920270-$ or US-5920816-$ or US-
5922650-$ or US-5926760-$ or US-
5933263-$ or US-5933774-% or US-
5942981-$ or US-5946346-$% or US-
5949766-$ or US-5949484-$ or US-
5949309-$ or US-5953688-% or US-

5956656-$).did. or (US-5974034-$ or
US-5974376-$% or US-5987338-$ or US-

5987037-$ or US-5990646-$ or US-
5990826-$ or US-5994985-% or US-
6002715-$ or US-6002918-$ or US-
6006069-$ or US-6005840-3% or US-
6005856-% or US-6008749-$% or US-
6014705-$ or US-6018232-$ or US-
6023612-$ or US-6028454-$ or US-
6028631-$ or US-6041241-3% or US-
6046698-$ or US-6047165-$ or US-
6047200-$% or US-6052509-$% or US-
6052033-% or US-6055418-$% or US-
6057658-$ or US-6061389-3).did. or

(US-6067297-$% or US-6067053-$ or US-

6069881-$ or US-6069526-$ or US-
6072784-$ or US-6073033-$ or US-
6075510-$ or US-6078824-$ or US-
6078222-$ or US-6085114-$ or US-
6085074-$ or US-6084904-$ or US-
6091296-$ or US-6092117-$ or US-
6097243-$ or US-6098048-$ or US-
6101174-$ or US-6104937-$ or US-
6104914-$ or US-6108523-$ or US-
6108367-$ or US-6111248-$ or US-
6112165-$ or US-6112056-$ or US-
6119009-$ or US-6118806-$ or US-

6118567-%).did. or (US-6122312-$ or
US-6124764-$ or US-6134437-$ or US-

6141538-$ or US-6141763-$ or US-
6144840-$ or US-6151308-$ or US-
6151483-$ or US-6154488-$ or US-
6154637-$ or US-6154663-$ or US-
6163581-$ or US-6163679-$ or US-
6167238-$ or US-6169339-$ or US-
6169884-$ or US-6173352-$ or US-
6175302-$ or US-6181089-$ or US-
6181916-$ or US-6184950-$ or US-
6188353-$ or US-6192230-$ or US-
6201372-$ or US-6212398-$ or US-
6215358-$ or US-6215827-$).did. or

(US-6216019-$ or US-6236866-$ or US-

6243870-$ or US-6249685-$ or US-
7865209-$ or US-7945282-$ or US-
8582683-$ or US-3614760-$ or US-
3659280-$ or US-3641540-$ or US-
3641425-$ or US-3911415-$ or US-
3842403-$ or US-4024502-$ or US-
4025912-$ or US-4058678-$ or US-
4132378-$ or US-4151407-$ or US-
4078747-$ or US-4088999-$ or US-

4249162-$ or US-4259743-8$).did.

file:///C/Users/ffleming/Documents/e-Red%20Folder/16182258/EASTSearchHistory.16182258 _AccessibleVersion.htm([7/8/2019 8:47:06 AM]

Ex.1002
APPLE INC. / Page 129 of 1071



EAST Search History

S82
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JUSPAT;
{USOCR;
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{EPO; JPO
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2017/12/27
22:27

S84

5385

h02j50/70.cpc.

US-PGPUB;
USPAT;
JUSOCR;
JFPRS;
HEPO; JPO;
IDERWENT;
IBM_TDB
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OFF

2017/12/27
22:27

S85

367

h02j50/70.ipc.

JUS-PGPUB;
JUSPAT;
HUSOCR;
{FPRS;
\EPO; JPO;
YDERWENT;
IBM_TDB
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OFF

2017/12/27
22:27

S86

312

S83 and nfc

{US-PGPUB;
JUSPAT;
JUSOCR;
\FPRS;
{EPO; JPO;
\IDERWENT;
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2017/12/27
22:27

S87
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S83 and nfc and layer

{US-PGPUB;
JUSPAT;
JUSOCR;
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USPAT;
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{IBM_TDB
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2017/12/27
22:32

S89

5606
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OR

OFF

S90
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JFPRS;
UEPO; JPQ;
ADERWENT;
{IBM_TDB

S92

h02j50/05,10,12,80.ipc.

YUS-PGPUB;
MUSPAT;
YUSOCR;
\FPRS;
\EPO; JPO;
UDERWENT;
IBM_TDB

OR ON 2017/12/28

09:21

S93

1980

S91 and nfc

JUS-PGPUB;
JUSPAT;
JUSOCR;
FPRS;
EPO; JPO;
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JIBM_TDB

2017/12/28
09:21

OR ON

S94

339

S91 and nfc and (layer or sheet) and
(shield or shielding)

US-PGPUB;
USPAT;
YUSOCR;
JFPRS;
\EPO; JPO;
ADERWENT;
\{IBM_TDB

OR ON 2017/12/28

09:22

S95

13248

h04b5/0037.cpc.

JUS-PGPUB;
YUSPAT;
HUSOCR;
\FPRS;
\EPO; JPO;
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{IBM_TDB

OR ON 2017/12/28

09:43

S96
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h04b5/0087.cpc.
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YUSOCR;
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OR ON 2017/12/28

09:43

S97

593

S95 and (layer or sheet) and (shield or
shielding)

{US-PGPUB;
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{IBM_TDB

OR ON 2017/12/28

09:43

S98
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S95 and (layer or sheet or board) and
(shield or shielding)
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\DERWENT;
{IBM_TDB

OR ON 2017/12/28

09:50

S99
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{
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}

{US-PGPUB;
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{
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N
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JUSPAT;
JUSOCR;
{FPRS;
HEPO; JPO;
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782
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JUSOCR;
JFPRS;
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{IBM_TDB
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2018/04/29

21:43

21:43
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2309

h02j50/70,10,12,80.cpc. and JUS-PGPUB;
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YUSOCR;
\FPRS;
\EPO; JPO;

{DERWENT;

N
N

yiBM_TDB
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2018/04/29
21:50

S104

2603

S102 or S103 {US-PGPUB;
JUSPAT;
JUSOCR;
JFPRS;
JEPO; JPC;
ADERWENT;

§IBM_TDB

OR

ON

2018/04/29
21:52

S105

44

S104 and ((shield or shielding) same EUS-PGPUB;
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JUSOCR;
FPRS;
\EPO; JPO;
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IBM_TDB
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2018/04/29
21:53
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162
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OR
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2018/04/29
21:56
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JUSPAT;
JUSOCR;
{FPRS;
{EPO; JPO;
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{IBM_TDB

OR

ON

2018/04/29
21:57
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OR

OFF

2018/08/05
23:39
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15225
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YUSOCR;
\FPRS;
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YDERWENT;
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OR
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1822
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JUSOCR;
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23:43
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§ JEPO; JPO;
N \IDERWENT;
§ d1BM_TDB
S112 {5238 h02j50/70,10,12,80.cpc. and US-PGPUB; {|OR ON 2018/08/05
@py="2018" HUSPAT; 23:43
HUSOCR;
\FPRS;
\EPO; JPO;
\IDERWENT;
\IBM_TDB
S113 {5857 S111 or S112 \lUS-PGPUB; {|OR ON 2018/08/05
JUSPAT; 23:43
HUSOCR;
\FPRS;
JEPO; JPO;
\DERWENT;
{IBM_TDB
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HUSPAT; 23:45
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{FPRS;
EPO; JPO;
\DERWENT;
JIBM_TDB

EAST Search History (I nterference)

Ref iHits {{Search Query DBs |iDefault {Plurals iTime

# Operator Stamp

S76 {3 (communication same (wireless or contactless §US- OR ON 2016/05/17
or inductive) same power same (coil or PGPUB; 14:35
antenna or winding) same transfer same USPAT
(plane or planar)).clm.

S108 {7 (communication same (wireless or contactless §US- OR ON 2018/04/29
or inductive) same power same (coil or PGPUB; 21:41
antenna or winding) same transfer same USPAT
(plane or planar)).clm.

S115 {7 (communication same (wireless or contactless §US- OR ON 2018/08/05
or inductive) same power same (coil or PGPUB; 23:41
antenna or winding) same transfer same USPAT
(plane or planar)).clm.
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16182258

PLUS Search Results for S/N 16182258, Searched Mon Jul 08 10:14:11 EDT 2019
The Patent Linguistics Utility System (PLUS) is a USPTO automated search system
for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which

produces a list of patents that are most closely related linguistically to the application

searched. This search was prepared by the staff of the Scientific and Technical Information

Center, SIRA.

4897662 99
6098175 99
4984291 98
4989261 98
5025486 98
6038452 98
4967108 98
5524044 98
5619531 98
5686847 98
5726636 98
5727020 98
5767791 98
5917854 98
5942946 98
5964701 98
6223295 98
6223295 98
4563626 98
4567557 98
4955038 98
5189839 98
5216838 98
5239779 98
5278892 98
5389920 98
5396195 98
5504864 98
5546051 98
5565893 98
5657317 98
5684470 98
5684828 98
5689142 98
5721783 98
5728963 98
5764693 98
5822683 98
5845204 98
5861822 98
5870389 98
5887255 98
5889273 98
5895985 98
5898904 98
5926747 98
5943618 98
5943325 98
5945936 98

5949776 98
5978674 98
5995492 98
6006116 98
6009148 98
6023460 98
6023621 98
6028857 98
6034999 98
6049702 98
6057733 98
6072990 98
6088600 98
6097704 98
6104761 98
6150882 98
6188718 98
6188875 98
6233464 98
4386422 97
4473905 97
4502150 97
4509201 97
4550427 97
4617002 97
4630035 97
4755792 97
4757224 97
4848823 97
4852147 97
4898562 97
4902262 97
4973958 97
4983892 97
5014017 97
5017837 97
5212478 97
5218356 97
5289501 97
5402413 97
5420536 97
5424859 97
5426641 97
5434396 97
5465418 97
5488737 97
5490172 97
5491457 97
5503483 97

5504780 97
5511090 97
5513379 97
5525993 97
5532470 97
5539393 97
5541604 97
5548250 97
5553101 97
5563483 97
5579201 97
5581617 97
5587573 97
5589859 97
5592257 97
5594385 97
5596261 97
5604462 97
5608171 97
5616888 97
5640674 97
5644172 97
5678172 97
5680633 97
5687734 97
5691691 97
5692647 97
5701583 97
5707262 97
5711480 97
5715523 97
5721500 97
5722051 97
5734984 97
5737707 97
5745852 97
5748104 97
5748813 97
5750939 97
5751693 97
5768695 97
5770970 97
5774018 97
5774043 97
5781543 97
5781069 97
5790936 97
5790536 97
5793174 97
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5802470 97
5808557 97
5812012 97
5815086 97
5815811 97
5822373 97
5828367 97
5832044 97
5832390 97
5832364 97
5831593 97
5842037 97
5844789 97
5850600 97
5854793 97
5854592 97
5859838 97
5878335 97
5878084 97
5880633 97
5883549 97
5887031 97
5886497 97
5892758 97
5896261 97
5901345 97
5905473 97
5912919 97
5912963 97
5920270 97
5920816 97
5922650 97
5926760 97
5933263 97
5933774 97
5942981 97
5946346 97
5949766 97
5949484 97
5949309 97
5953688 97
5956656 97
5974034 97
5974376 97
5987338 97
5987037 97
5990646 97
5990826 97
5994985 97
6002715 97
6002918 97
6006069 97
6005840 97
6005856 97
6008749 97
6014705 97

6018232 97
6023612 97
6028454 97
6028631 97
6041241 97
6046698 97
6047165 97
6047200 97
6052509 97
6052033 97
6055418 97
6057658 97
6061389 97
6061389 97
6067297 97
6067053 97
6069881 97
6069526 97
6072784 97
6073033 97
6075510 97
6078824 97
6078222 97
6085114 97
6085074 97
6084904 97
6091296 97
6092117 97
6097243 97
6098048 97
6101174 97
6104937 97
6104914 97
6108523 97
6108367 97
6111248 97
6112165 97
6112056 97
6119009 97
6118806 97
6118567 97
6122312 97
6124764 97
6134437 97
6141538 97
6141763 97
6144840 97
6151308 97
6151483 97
6154488 97
6154637 97
6154663 97
6163581 97
6163679 97
6167238 97
6169339 97

16182258

6169884 97
6173352 97
6175302 97
6181089 97
6181916 97
6184950 97
6188353 97
6192230 97
6201372 97
6212398 97
6215358 97
6215827 97
6216019 97
6212398 97
6215358 97
6215827 97
6216019 97
6236866 97
6243870 97
6249685 97
7865209 97
7945282 97
8582683 97
20110096823 97
20110096823 97
20170078971 97
20180014259 97
3614760 97
3659280 97
3641540 97
3641425 97
3911415 97
3842403 97
4024502 97
4025912 97
4058678 97
4132378 97
4151407 97
4078747 97
4088999 97
4249162 97
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he printed board

Q(a‘m‘ii WN*:&E,BH 1
;-su? -m:'udas tt;e fransmia ia Ef -3 1 &n‘d*%‘a &:‘*&sma
wraling unil His ghdihs gigna! ing unit 1 neluge

34
{0{}@%} T»c m}rc ganentting un 10 connacted 1 the signal input leminal 201, Tor suampie, noludes s moduiation
cireul 202, 8 frat ranuency OOnwErsien of ‘mi? 3 mod an aenplifie ‘,Esd- 19 »xiar 3 genente pooiliimeater wave signal &
iy periarming signal precsssing wituespantic 8 2ia nonmeciad to the gignal
i terminal 207 teomekidata the inpdt signal £ St ugsd anthe mpdulstion
oty 308,
BR8] The fquansy conversien ool ?GS ig cohne
signs S hy f**ea shoy-corverting the ihput signal 8in o rsu;t \;2 Here‘ﬁ. t“ﬁe ifiimatay
wave gignal 8 lea signal haviag 2 ‘)E*’C\;uef""" thaange of 3 Lo The amplifter 204 e connagted e the
Treguenny convenion pircull 203 1@ ampify the reguenoy<w \.\!&ﬁ@m -\itma sy wave sighal 8
jouasl  Thacouping “‘;’c ¢ 208 jroiudin ngihe tranavdgsion fing 1 !a a*‘{z e SNlerNA Couping Ut 10T s conneciad o
t e miftoeter wave signal 8 genemtes by the sigral gemsvaling yol 10a fo the one sad of
e fing e n*?:se; 1 %ﬁswxga pradetermined “i\'*‘ie(;i?#"‘ cangtant £ Th vagiids 208 desevibed in Fige. 1. 24 20 and
8 sueded i the o member 18 having the diclecttly comstant e B

Z
&

3 invgrovidad i the cougding ot 308 sp agta ;
the souphng crout 308 as 8 frﬁwm‘ai ba st L@i‘&"ﬂ ogarating curter fraguaney: of aboll 10% o

& g SSUHing 2 Afruchers &nd tha ke, Inthis ambodiment,
an Slecromagmatic wave K of » fiking raimber 13 having the dislestic conaant
¢ 8ng 8 Nus. Sincs thy fiving pember 18 st sl bge 3'\3 rgfiocticy aﬁsm&«im
o887 The toupling oircull 2307 consifteling &n emmpz& ol the acising soupling unib 102 s coupled 1o the fixing
member 130 commri the sleciromagnetic wave ¥ recelved from et emr:w of the fixing mavder 18 info the miliroster
wave sipml 8. The coupling clroyit 267 is provided with @ waveguide ?%b inot shown, The wevegiide 83k hagthe same
stucture of the waveguite 304 ay deacribed with refaenm to Figa A, 28 and &, andtis coupied o the other and of
the fiking member 18 having th sotic constent ¢ In anidition 16 f"m wavsguits 23a or 2%, the coupling Sheul 207
My B frmed of an anienny member h&‘ g & pradeiermines lengh, forexangde, (bt 800 pn Gased on the wave-
latigi X of the millmstar wave signal B, As the antenna mamber, § proba amtenns {& digol antgnas and tha ikl a
e antenng, OF 3 MRl aperhie coupling slangnt (8 siot Rnterna. st the iKe) v taed,
R088]  The slgnabyengrating unl 1 i sonnscted o the coupling CRoURL 207, i order to geharate b aitpd sighal
St by "Pr‘ﬁ"rmq vl prvcessing with respect te-the railfimester wave signal B racelvad i the ciisglng cliout 207,
he signal gensrating unit 10, for sxampte, ncludes & &mv‘m\er 248, 3 v zsd Fraguancy oonyargion ol "09 and
nduighion airce &, The smiphifias 208 5 cannectnd 1o the coupling ool 207 16 armpiily the recetven millimatsy
ways Sghx §
00881 The freguenoy conversion oiretit 369 i comactd fo the arplifler 2
mBRreiac W Ry dauiput 3 regueney-oonvertad oudp signal Seut T n@swod weﬁkm
10 the frequsioy tanveiaion olroudt 205 o demodulala the frequantyoomvedtad outpit signal Sm.
FOTHY The stded-desoriben raathod of foequiney canveding the input ot Siand pafoadog dats ransmaision
v genaraily wesd-tor broudossting or wirgleas conwnurioalion. n the ablve ubs, a ralgiiely "nmmaa?eﬁ frananitiay,
ek aad the ke sre used o cope with protlems sicheax {1} 1o what exfent cemmunicating o poesiblie o probless
of &N withy raspent fo thermad noiss), {8 how i cope with reflantion anda multipath, and §3) how tusupj‘ revy disturhance
angd interforence with sther channela
BIOTH]  Since theaigral gﬂe?atarsg u:‘ 108 203 he signal genehuting |

i & mifnater band of a d eqdenf‘ hm & ?y{\guem wea n

a1 used i e rat srabodinvent xe sesd
2 comipticaied tranemitter, receiver and ihe :ﬁ(e
geﬂ»rai‘iy ugen i basdnasting short waviength X, they are sdhvaniageous
mmeoftharasse of 3 3 raquancy and -~.«\;;m¢. ‘m he'feﬂmr\s AORTUNIcETeN SMeng many gy q:,; i 8 naigh aer»mn
fe e embusiuent an sxaniple of the dowdink dais ransmicsk B of the miliaeher wave hag bean z:iw;.:nt@d
t GWQ\W s&*“er: avrfiquing & *‘ad:.*eu*mai aate ranamission patly, 0 upiink dale ansim :Jem of the netsr
wad by grovid O SYSHTT Y 8 imnembaiicn avsiem of the naniliveterwas md‘\c“m rang-
SN geice 100 shown i Fig. dardd providing & renandesion systandie the rensptinrnsistany so hat he arsmisgion
:o,‘stem and the receplion =yrwr\ gy oueratnin 2 Hme giviston ¢ 3
POTR] Ne, ples of farming the oiiiimeteravave disfectin banamd
migrenca tn F cﬂ‘t\ f, :q« £t 7 arg provesy diagrama showing the axampd
wave tislectiots mm»‘ ““i*{ svebasedon the cass of ma
ranaiasion s‘ew&x fi)t? Hoonrd ngt & firad embedivient,
0073} Phatiim Fig Soabomd Vg ptvpar ad i omler to fonnthe printed o1 that prosesees araiffimster wave
signsd. For axaipd, se the bowa ¥, & double-sided cappartoll odnd naving Hie nauistion lavef 18 and the conduntive
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fayers 20 and 25 as-show in Fig. DR may be used. The alze of the bowrd ¥, o exarnpie, s dofined s a lengiiel, &

widlh W and & fhicknass U {rer o Big. 1

WOTE]  Thé slectioslwining B4, he ransroiain v 1 {y, the waveside 23, the E»\ir trrough bolee 28 aad e Bke

wre formed oy ang i the board ¥, Tha tmﬁ&missien fine ‘=§ 8 and the wavegiide 23 i enng ccuping
'Iémw. ‘an‘e_s Yo of the board 17 ars sed

nit 100, Thesonaductive fayars 3@ and 28 o favee of the n‘ K
Ay aqmamipa*twﬁ Naxt, the wavaguide 233 i3 for .eﬁ a\_una\nwev of the boarg

5 A

iy this ermby

e, e wavaguide

28arasy not b fonhed st theciher fape coraers, In ctherambodiments, he waveguide &3 may alad ke formed at the

-oher TeRe oumera,

{f}{%”*} In ralation o the wavend
sw

Having A diy 01 15 vpenad It dne somer of The toag ¥
oorciictive memiberts ;:sr"w:csa& st“e m‘ of the dpening R anhigya oonductivily, snd the c‘ris“"*wa §&yes
ctrically bonded to the conduative laye '&»by\: a condustor pant &4 obiainad through the process’of aohieving
ety Thecondunior part 24 i forrond aa bliowe. f(» axamiie, te opanin max«ng\ss enst afb‘i o fonnad

b oot favats S0 and 38 ‘tﬁ L whinh sokiees Ground {2 e surfacs and raad

pein ‘3“:1}?%&“(}”' Tnem@'tsf‘“ F‘S‘.‘i}m}é}{E NG t‘mmr u‘nf..&mt constituting the s~csvef3 ids. 23, Thess

‘:{:‘Q vanig b mothale (3 viaho odiuntor prot s fonmad. Avths time of fonding
‘zcﬁréc: subabanon constButing the grinted boerd 1 8
& e side atthe e\:mfsmcts a,‘i 24 Ay have 8 noliow seclion &t e time of favaing the

f/

Sfled tharain. Iy addition,
weavagide.
[ON76]  ARer forming he waveguide 23 af psulaling R having a predeteiained Selastric const
e entire autface of the conductive layer 20, thersby fonviing the franamission ing layar 21 hi
instiating frvis Bisd s ke by ] “""z“‘»ﬁ\}t‘g\n(ﬁ& 233 A the instlating file, the dislsntrio aut
privded Dowrd 18 uasd, and the
sadh. Thefowsr alde sorface of tha wavenuids 83x
irefer to Fig. 28y
wdtar, 2 condun f,
treraly, ‘fm stmpie foyming 10
- The ranemiss
s e e *ra:‘w‘@sswimi Ver 23 3 ds
(ﬁ nm e waw*}\a i 23a,.and the tansmission ling
s&arm {35 fedre The centar position of the wa\aeswd\. 23
b duding e e 22 dispd
28, the sig «=3E twmos‘:r‘ cion 38 s config fan
{ouv8}  Than ong i§.«mm node & Faving g T sﬁwe @ and thrag mw-»,sgm -méss ;56 Emwga Hox esnne ahags
a0 in o corners of the board 1, Farags mgz 1 5 & Ars opened ey A press maching
provided with & mashining culter naving subshantialy & Q shage t*‘ vl hole RE
for the zmm of the fxing member 13 and the throogh heles 28" are \eseri t‘wtheg. fiting .;" té‘ze t:‘xr o] ﬁ‘«f“ 'w\rwi
{G&?Q? ésid &y ‘m@ tanarriesian ine e snd the antenna oouping }
quqenm&t 1108 as‘wm,mtedm‘mﬂnuas\z: ﬁ\ ?‘m sﬂ“aiz‘ﬂf‘ veing Wi,
a3 R<E R e f‘*pmsqm of data of 3 movie i g and the iike ?s: ‘~ss=»‘i :‘3\'54 ie. gﬂ 3l gene mt EilefHatie
1, an 10 davice For gigngl gensration ja s i foraing Algnal procassing
*4t§‘, Wpes‘i weoa npuksignal in Bsamba Rt gms- 3 unit 10 are
8 predatenminad posifion onthe
arg *m::; il 108 &y theid :,cirir:af ww
ges R \mn tw ey ag& s} i\e nt 0

& 3hickns: sti. &n
fios cenntituting the
dinlectric substancs i filled in the conductor nart 24 1y fom g dtelaotrle iranemisaion

sl With dhe disdeoiie substancs seveey gothe stside sidace

neulating fien sdls subjact to pallerring,
: r iahaving 8 line widih W and sendng
2 hving e linewitth WY onthe rranemiss)

\:e?‘tm end of the hanardesion tne 3;er
fing s paterned mich it s fengthened
3 Sy e ;xs*:ﬁ&smﬂg‘ i ponstnie oy forn the slgnad

‘hﬂf&i‘tii"‘& 3% in ‘F’Ef“ &&ﬁ”&gwﬂt‘

@
v

w

el ?se
R

uead

b73

3
&
(:}.
f,

atgony ”:‘i-’"vS &Eed

s wave
waks signed, Foraxample,
duntive layers 20 ard 25 88

i
# w-itfs Wand nibivknass t{reday

PR e‘“mn‘thrz pe inte dg“@rm d;
Ay the bhard 28 c;msb*@ macd u:gp
shown
W }Z‘iﬁ 5 \

b s \.s"aw

081]  The olechical wiring 8y the ranmigsion less 1 s four throunh holeg 28 and the fke
are fomvied o and inthe koad & The d > iy 3 I i Clpig
Wt 101, The condectivn layass 20 g 28 Roemad on tm‘*%“ s\irh $ the insg yiRyer 15 ol o3 27 are uged
gs & greund patters, Next, the wavsguitds 23 b aovad gt ong cornaraid 4 w&vvsguuze

230 gy 1ot ba dormad at the sther thres corners. When forming he wavsg formed W

abtaln & spenaction of the tensesission ineg 115 on the rant and the back of the toam 20

{0082 v relafion 1v the wiavaguide 23, &7 opering having ¥ slumstar “1 npensd i one comer of the bosrd &
Thaer, ~acm'):d-~f‘\z6‘ redrder e presioed  the inerwall of the opening o achistecandy .«,émiv s thiy condutthee
Fag ab:ima;sy bonded toihe vonductive nyer 28 by the conduiottr art 34 obta

ved Heough the provead of ackiau: 1§

i
s
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she aonductivity, The nenduttor part 84 ie foamed in 1He sama mannar aa the printed wam S

[0083]  In redation to the contint tinfe 12, 8y opening having & predetarnined damater v ofened iv g pradstermined
woaifon of the boargd 270 Then, & oonductive mgmber is mavided o the ) wall of s.na o:sers'n' o anhie «acmdisf:’ivim
and ¥is possible fo obigin & chnnactitn of the ir\an-. ol e boand 2 trough
heonvitant hater T2 obtained theough the pocess of aieeng 1
fonagy  Sterforming the wavag and m aontact ME

i

s 2 having & predateminad disleoiie

constant b fomaad an the enfire surises of the contls ot posdtion of the somact ivlke
12, theraby foming the tranaytssion e wyer 81 ' ¢ e e o be burded in e
inlaeirie subsis ing the printg .‘ ;‘ s ased, and tha disleeltls

N

wavagiide 2 Av the insuiating fim,
sibgtares ie filtad i the oonoucinr G 24 10 ol a dinleg!

8 b filled withi the of kmm; Subelence Refvas a8 e wave
S&} Thersalier, » oondductive vt fs lomned on the 8
raraby, for sxarmple, forming 10 slectrinal wirings 80 aud

35 @ ematin ine o*‘ the suriane side of the printed besn 5?. f
22 having'w Foe widlh Wt un e Iranemisaion fine k«*\;er 1.
coniagt nafx« ¥2 fommes i the suvisce of \tﬁa t.‘:mm &

Q

Q mm &rté i3 gubject to
Ag a 3‘:«3 md*h Wi

")

11hon h t;mt:smnr %e‘mthe

mogs] I addiion sn nsulating HHivt havi onstant i faemed o the antirs sutaes o e
:“.-:;ntz‘:mwgv iayer 25, '~at‘m* postion nf tha ;' V3o the vear ..‘sr"&m thevaby forming the
ansrw’sm i ey i Yeda 1Y O ‘h rear e g of & inauiating fir

svam:.e Cang ‘m ing the printed board $is ussd. Al thiz time me tmrnw‘% MY t‘infs ik on e back 18

the e 28 having @ ine width %, T o the ey fayee 21, The trangnission fine Tk

ARG
o the bacK mr«nevted
it orvrthe front sonchas the e suilace of the Board ¥ Borvthersurdane o
aormaviad tn the trarzsmass;ev “ne 1 3 e\s he baek,
{OHRTY 1on the back s disposad such
Vibisy mawad rzm tha WavE ;;u,\sa;':‘ b e ransrpisaion ine 1ih (the Sre 8214
by thad tm.ce D from the Cante of the smveguids 330, By the patien zn nagsibla {
aonverting eastion 3 noluding "ha iing S p«sw o arder (e neartedt inke} %a *svacsume 2% i the wxv&m e
23, e sa‘sf;ns:e! anvaning sw‘s o 38 surad W corvert an sleottumeagnetic wave Into a milimetar wave sigral
{u&&&} Thett, ans thrg BEA ms hoe shage and thies E*mmw aeles S8 having @ hargeshos shape
are opensid i the four oomera of heho ' SHHE manner Se e vt privgad board 1 Thahvough ke 88 &
usad fos the ting of they figby raamb 6 e uw»‘ oY ?he fiting of the three ﬁmn manbhars
2, iy addiion o ¢ at*armx:ssh} _t::‘bcsesszw urdt Sand the signal
generating unit 10b are mounted
{085 As tha signalpe Q»&RS
¥ eomputac image and the i
Jenarale an o

SN
o iR »antsi"t Foke 12 fonved it e raar surface of i"}& howrd 2, Thus, e Fangmission fing
tha of e board 27 vid e soniaet Bole 12 and s

+of Safa of & movis inags,
mé sensration iy ussd v
i e ab i i erdudimsat,
ihe sigral proctssing g Wit 100 are b sﬁw nibe board 2
St e danal progessing und & wigne genenating unit 10 ¢a¥ wirige 8b, thaveby
aohisving the prirtad bowa 24 az averts the milfneter wave gignal thanams b o i1 *Mi‘:e \':m\teéb ard inte data
3 frovia m;;\:u:‘ & sormputsr nags asxd tha like.

{0&%} ﬁf’er ﬂ“ep '«iM the abma-desy

P

cribed orivdad board 1 aﬁd p.ﬁ,mecﬂ

Yargmission ;32:1.
mew{ ar:. arid *if‘s

in havingg g)ma&tsrmmw

;acz**'k“ i fnvared Bl tath ey ol the Bying mamber 13,

St sma ned **\-‘ \r}j&cts 3N rm.rimg 8

7

W
{Gﬁ§“§§ A: f.% S
& rasuhant obl '=‘=-
aving & preégeism “1&(:1 dig}
possinle fo usaa remBant ob
pronsusing wWith ‘ect 10 fheinner w ?af@ y&*s of ’hs mEtal b
faﬁ%} i fh:s smbodiment, the three fidas mambars Sand the ene fis g
i three fikd robrer feavdnalion stop pana 30° and ons diskectic thnanis
priad *Wem wd thren fixing m emt}a*mmm‘ﬁt fun stop parde 30 and one dist
30 an the geinted toaen 1, respeciivaly.

HESH “c At ;3 S, the three fiking rembars 3 are fitled vt the thras ih%\&sugﬁ holes 26 formed in the printed bosg
2 e raos dide and are finad st the mar swfacs side usiagthe e fetnication steg party sS‘
. acidition, one Sxng vavoer 18 i iled inte the through hole NS mr :zt,zt'nq gh antenna soupiing unk

g membanteraination ston
resutant abalosd by njecBonnalding the osin

n gafh {e{mzmt.ar parte 3han
iy etal plating with raspestia ’m&
Safe ccms*awt i dived, wmf;i\..

ity 30, Tor exanypla,

B

GﬁSCﬁL‘eG i Fig, . CF odurse, i miav alse g
var- Bl siipe and then perlorning ferals theaagd

o
e
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107 afihe printad board £ from the surface side and ara yvsd 8t the fear surfase side using theona Selentrio trananission
gath t.smrm an pat 3% ‘\mmqhm # the four iddng mambers 3.and 13 2an be fitted with the p o boarg &

{ﬁﬁ%»’@} “rrenes } deted Doand 2are ftad indo the thres } rough hades 28 forned
; sur&?r‘e s:\.mm Viha thr Ler temination
} wwiuing the s
ide using theane
& pwiced hoard
s ransrolagion

dsiaotrio
an‘méf thad with the printed beasd‘ ibe:ewwms&i ‘:ngtﬁx':x\' i \tsa
davice 100

{Qi}ifeS} a‘-‘xs csa;w.tm\s abwa s&»he

m
C'z

“k‘e weardiirelecwais die!’act Y irandmigsion @Nu

FamvRy :C ::mst.@s"ies
fad from e dra and o

possibis t-;) f_at\x'sc:
‘*‘o d siectrinirans

{0&%} Next, 8 oase wnas ganens .n:ast\, r“&*aﬁ g appiiadto the inmiliraieswave
disdentric ey wdzzvacsﬂ& 5 3 ies*.rétm:é; aved o 3 result obtained by sirnpiating @ pass charsctersiic (she
of iossY and & elisolion charactanistic of the fiving member 13 uving e CET MW-STUDIGL Fig. ®ia & perspective sdew
showing an example of g ginndation madel of the In-milimatec wave dielectis trensmission dovine 100, Ax the Fxing
a1, R g naral plaaliv mads aE in aasurned. However, the plastin roaterial eontaing glass spoaxy-tiaved, awryh
dasad and polysihyisne-husad ost il

B0ATY M aduiion, sxosptfor the
he sonductive Jayany 20 and 25 a?

signiffcantly inflpeons e sharsd ey 13, mpfnx&@(imar\ﬁa
fermration part 00 we tansparently Mpia a4 {skeloton view: for the papose of tonvenisnos,

{00887 Ancordiny gt t} & exanple of the siouiation model pf th Mrm" § Ho rgnemiasicn devies 100

e

s T haver ta and
{ bpaugs they do iyt
canseinsion path

»ziyaf? ¥ ang e tanandssion foe Sayar R
1 arg wxnhided from the

f\U*\r

showae iy Fig, B fhe an apding et ‘:“% and The anfann Wgured fo ba sennaciad 1o
oach othet through the ‘Q mimme v 13, Ag the ahtenng o @ model having the wevaguide angd e
& A 19' Q\W?mi‘-g section Gk nomesrs 3 raiffneterwave

ariverting Secton 38 stowh W Fige tand 3B
sighal into an slettromagnetic wive and Rl 3 &
233, 8 gl Bavitny g hoesshine Emgza
BIOgRY  The diving mander 188 vindelks
ihe gstar per'"hm# portion of the ss»avmu
fived via the distsctis ransmiasion path
e gin end of the fixing memiar 13, n‘mm 3
crosses thewaveguide &8 s used, w*\es‘pmw\\:‘ma meg
Batwear the one ond of the fixing menber 13 pons
and g @i of he xing
{0100} o uiE 101 g slnwisied 8
signal B ac slectromagnetic wave atthe pre s of the i
and rediates e dao “tar‘u%metac wave 1o the iiing vamper 18 @, te anfenng coupling unlt 181 hag the
Salectric rnaemisslion pati srminatipn pag 38, B t he glsctrorasgoetic wave, whinh has bien
convariad inle the nlineter wave signa U:sv the aignal ww&ﬁ } ton 38 and is not supplisd {o the ong end of the
fixing mendiar 12, snd fo e the ong end of e fixing \ : tod boand 1.

RO Avcovdest baving the second \wwgmae '.‘sai somventing asction 36 ia anplied iy the
antenng conging un 162, The sevond signal = nmﬂ"zs i asdiion 36 of the avianng cotpling it m converis the
RRRcinagnaic wive havingiven prapagatedihrangy th-ar‘xings.fa»=:*‘ber 13 into sovifroater wave ignal, The waveguide
233'*@ s formed t¢ nave 8 harsashosishaps at the inner Side of the Breugh hols 28 openad in the prirtad bowed € {rater
(e ?A and 3

oy

4 =
B

o i
~£v

alie wave i the Sing membe 130 As e waveguide
hrough hele 262 p?s‘&wi e prirdad boand & 1 uged
P13 e fied drad e trougty hole 28 dpaned I

a):!?‘-g mamt}g: iX3ane
EhiRSion padh feemingtion part 30 iking
G *3'1 Qap past “\‘s aa ;mszé'tém b wikioh *%m m svasgbon lins Ha
3 aa desoibad stove, | s possidles to avdid anoniag

pirie franamiss] :)m.«a-‘. and the ransmisgion fne g
{ the s

ing anl 101 converts amillimster wayvn
onstituting The dieleshic tanemission path

8 UOLSING w102 98w qimutalion moddely

: st the slectromsgnatio wave
havirg beas a*azpat;a o2 they gther end of the fidng manbe

: iﬂm\mzqc Ui Gt n‘.‘tt; e
milliater wrve signal by the signal converting ssction 38, ransmit e & ol 33m S wavd Egnat 1o the unantgeion s’ma

G

Vi vie the wavepuide 230, amd fix the printed board ¢ and the other end of the fixing mambe X\s by the theough

2 Fonvdng the waveguide 336,

[O10R)  Foravample, the gantennaonupll 103 Bag the dielsoinie wanseniesion path temdnation pa 30 consiiufing
snexampds of @ sscand fidmymeang, and s configires {o eefiect the slecirsgnetiowave, which Bas toen propagated
8 the other and of the fxing rosivher 18 and hea not bean comvattad imte the oillimaler wave signal by the sign
convarting seetion 38, and iy the other snd of the lixing mermbeér T3 4w the prinked board &

PITSEY  The dislechiv waadmisgion path tannination pan 30 ixkigthe ofverend of the fixing marcher 10 big s svcond

o
L3
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'{%Z}MQ} Sf‘ :*scs wap@r‘: nechiacam, s' s X, VS, T e 17 are fvad syt thal the pointes bosed 14, the
peiritad howrd £ are ;:a'm ned with ane anathar it & pradetasimined diraction and maiatain the
fedbnud 14, the printed board Tanaths privtedbosrd Jara conaestad

éiwi‘.}@fk Hen "‘Q(\S DERNRYE

1n 113 The

W,
u.')

He

ALY =rmar @i _mmi

S')} g

{?3“15 } V?"‘t?!‘ *nnﬁgs
e printen board tand
ing mambea 3,15, 18

srg § i mEEime*zw e i transnssion devics 300 s way, the grinted board 14,
e .cw*ad fslab T Bl Tacked iR rack Configungiion in the verfioal dirsttion via the
fangd t} 2 %18, 18 ang 17, for ;\mwpie’ LeE 8 veshn by marnber

yeAure aime front and thevest. O gourve, excaptforths ftng

F i ¢ 8 pradetenined shags.

ater wave signal fram e
; st 104 of wn deglon fnas IR amd 114, 8
se.i garmxass. rgg B w:*z:m AR NeUn “-)nh,,x,\ o, venehies an eleciremagnatio
3 the millivelar wave signaly of fva
nafe, i this embodhvent, the v
4 of the Bvg systamy wte coringotad

signa gena ‘3”&; it ‘E foand t’iza g 3!
wave hasad Qr\ & Vnuaf‘*ekm rf&iﬂ signal from the SF& vad bogrd 1 hat s rseelves
systemg; an } g with res“v“wt ftha y wmﬁt‘a? wave

et
Yangmissiy SHY i anteivia couniing s 102 ang 1
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al ganersding U \Et 10, Aaf‘ben\a ing, & microstip e,
tn the transiigy ont and the back ot i i : and 2.
hentrer end ‘m‘ me acownssescnbm mng ey 18 fe bonged o he antenvia it 103 provida

At eornar of the peinted boatd 2. The artenns cuading w102 renaivg
I nonnectad t e pdn sn} board 1 and converts the sastoragneiic
itTRteT wave signad i ouiput to the signal genarsting ueit 108 throug ﬂﬁe {
e Sy oember 18 kv bonsed % the anfonne soupling unlt 104 -omwﬂ ad a*‘ 3.8 angr ol the pricted beard 2
The ardenas couping unl 104 reneives a0 sleclromagnetic
magnelic wave it a millmeter wave
ivegugh the Waremission ine 114

[OIR3Y)  Undike the firstand s «-‘d AY "‘ndisreﬁ%ss

TS ic-r WAYE

signals. of the '§\NQ‘ N ié‘ms W{’\x‘?’ g mpa» g the rans o | 4, The signal geng ‘nm‘(* Lk 4 0, for
axgpie 8 an‘?sg;w o by providing e signal gensrating unlf 100, widoh is desoribad inthe fivet arnbodiment, inarow

| peneraling unit e through arelantbeal wiring %h arsehy
IRSE SUCH 88 82X pc Hatorwith rﬂ"sm“ 1ot euin 3

: At
TOvie IMags; & cpmpaer imags mdh“rg fike.
IR The grivisd o 83 i the fimtambodiment & g\wvu:efi hedey the above-dascribed privted board
14, The printed boae el processin anit 8, & aignal genvraling oni 1R el & ranarigsion ne 1y,
s i ths ransrdsedon fre V8 Donded o srnantents

aouping Wit 1,
{0“‘ & Fin. u is-a pagtivnal view showing an ANES
}\-‘Cuf\}“it‘\t & tra shRaha enuel
Luih termination T 30 mounts d
1::3 iews fransrniaain et farmi i St “f rani aizu»mr& NI ﬂt»d The dieleahic transmisgion
path lehmination gant 34 ks provided sf e upper m*z*-‘z ihgrent with fsamaa thraad atrusiure 38 s the lowsr gortion
’I?‘Et?i’é:wfw&!‘i&?e?'ﬁa?&s.-WE&{}&‘?W&?U(&3' =‘<i*‘a:m;>&"twm.\‘ prtfunetich of sennaciing the Baing membar 17 povidad
ghove e dislastfie Yanvralasion path tarmination part 8 Eing r“e*”ms 1% ;:‘s’w whad Setow ihe dlelectric trans.
minsion gatiy terminaiion pan 24, The diefsoyic hm* o path teymin Cpact 34 usay the same mety ieai g ihe
diglealrie rananvssian path tamw‘at £ pet B0 v R manutaciuning m\.tnc\cz thavaofia the same as thal of {‘} infac
transeminssion path temnination gan 3
{!3@5?} tmv S {}{'}w, vent, & el thmeaf:e ruciirg 98 a favpe tme and ;xx":ez\af ‘?he fixisxg r“:e*n‘;‘;eﬂ? and the
s wen 35 formad st the *3?‘;}:‘3; potinn of the sore-
el stracture 38 v conreoted wifl iy ORI h by
r*-*MN female thraad st we 32 fenrred & t & path tenvination
3 ANW: ceanfigurativnaniiundion as e diske deshrigtion
s: d {refarto Fig. 25
v B s pannectinn of the Sdog mavbec 18 ohastiutiag *&: alsottie transmisaion ine in the printed
board 1, NG ¥ mwner 16 g condigurad to be fived in & geveral pumpose | @d structirs Vi @ though bole $tonmed
in the pristad board 1. Qtoourse, | may alvo be possible toamploy the part eonnseation funation of the dielsotvie tans-

o
=
2

e of tha configuration of the antama coupling ueR 103 of the
0% e:xi\.swq Y . iz‘ wnie th& cavfiguration of the diedaniric
A dascribed in Figs, BACE

B

b0,

4.
1441
k<1
4

f:is“zi BE

;3;
@
P2
3
)
K
:Zl
Z

féi}

relaaion pa’t? “E‘f“:‘i*"&i{ii‘ ga“t 34, i s way, the e }si 5 z IRV diew v ransiasion device 300 s aanligured,
IER] Y Q0 ey einploy the axamplisa {1 10 3) of fosming
e nanifimetarwesve f:ziat@cn\.c HRASHNSSION, da 2 Ti,ﬁ twem i } fgs. 80 7 by replacl :;rcv BROE RUMERE axdept

Tor five avsanibly of the fiing Mambers 1 and 17, detulisd destription therso! will e Smitlss
IS A&codesodbed above, acndaling o the A:.-zhmqtervxwva dfedeetde rapsniasing Sevios 300 3 the third eat-
godlrdard, it printad bowd  dls provided above {alal outersitie of theprintedd board 1, it helalion {0 e pdinted board
14, botly the g member 13 grovided batween the primtad board 1 and the printed hosnd 2 and the fiiing member 16
Sifferent o tha fg ety 13 conatifute the dvlecirictranamisson pathy. The fiking rogrmber 18 mzt anly iransraiis
“he it *sf wavs signad bt glso supgonts the prindad board 1 and the primtad board 14 6 coopaation with the sthey
iking aambhers Jand 1¥,
;mw Long gmznth; iy posaivte o proce
PN B 1 oy plura Es, f.s\qrnsi HO
sonatiicte e Js aledttic rangmiasion g K Qxta Fanumission ﬁ&t‘} of the mib
vieter wm:e,s, sats franemissiog of w frst systern ising s milieter wave sigosi ag amedipmis nss‘fmms:} viathe gignad
processing Wit B of the ieinted hoard 1 - the signal gandrsting Lnl 108 ~» the bandissioy g e v thg anlehng

¥ ékai\?g")?%; BONHT 'ngt ‘\3‘ C!@\*&
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aouping Unit 102 -+ he fxing membar 13 - the antenna cougiing WHR 102+ he trananviseion fing 118 > the signal
genarating wnit 100 - the signal proness ¢

’{z}*ﬁ‘?} Fucthenvicne, St rananinsion of a second system using & nillimeler wave aigral g :”&‘-:‘:um: S prfonned
vig the signal provessing wnit 18 of the crzriea‘m @ 1 e Tha qgnai gEnwrating unit 1o aniasion Bng 118
-+ The aetenns coipling vl 10X - the Tdng memter 18 > the ant .s ne. s‘*u;}iinctiw.‘ irze’ 34
- P Bl ww’;euer&\ ng a0 > the gignal pracsssing unit §
staxcture sultableTor 1 boysing shape. Covseguently, mufug ti'«tawammi«\ N Can ma g) it %.\gmrmed
o M.S;x .Eancﬁ 14 with the Wree-giage nonfiguration.

rddivnerts

BUS3) Vg s sperepeciive vew showing & samrﬁ@ié oithe a:ersfégw:&*‘-‘m ofan emitkneierwave L‘f“"iﬁu‘t"i" frans.
s‘rcn deving 400 2% the feurth eftbadim R far 1R constiting & dlelenk g
miasion gatttan & Hd ; shember 18 Tor neeres! \us)\sm 202 pr(:-wa@d {‘@iwc‘zﬂ* s privied boards 1 ang ¥ and the
printed Lw‘ua Tamd 2 swe horfzontaily & »sp orted by the § :sxwg m& wers 18 ang g
B}‘E:M} Tne i mﬁ‘z'v: wave dielscinn 3 i Figo 18 can be applied o amiimeater wave
ave vidao .aat\ﬁ Transraiasion sysie vy and &ze ik, which convert datu oty
i ey meter wave signals 8 and transmit ths reiffimater wave
10900 Gz o oarning the giivialer wave signals.
e md@m AVS ceeis::trz ransmizgion dwvice 400, the fiving membars 18 and 18 having
U ma;:)s:' e frovided, the minted board T and the Giinted bt & ate provided Fa row, and he
18 provided rﬁwmﬂ the mrinted bw»*d Tand e pinted board 2, 2¢ that the printed buar
oart & are Sy sonnected 1o et othes ansopronsd by the Buing members 18 and 18 while
rs‘nz,.atiy horizonial siate. The fixlng mamber 18 has 2 substardially fiat U shaps end i ‘ravsaer}
Lt doted board 1 and the geinted bosed 2 whiln haviag s Qr%us“eaﬂmm\d digloniric cwnstant. Ag
a‘*ihw‘*ﬁ a‘\.-aa‘.ﬁs: materiyl gt lsastineluding a glass essx\bbacm, sony-tased orpaivethvisradased ey uﬂa
{ﬂ1$&§ embingiiang four fiing membera 3ﬁ~i~l-n§~3 sagtarnined height, she g mendar 18 and o ¥
member 3 a p eviced 81 e LRPET Somes, dag feaver corniene andd dght and el onrnsction patts of the grinten buards
1 and 2 wiile dividing the chage. Tha @ (’g membst 18 s provided 8t & connection garthatwaeh the peinfed bowrds
anst &, attey 25 o e anangement posdions of the fing hembers g 18 &y ool sippod. Iy this ermbadivent,
e Hiing raembe 1818 provided ot e et side ol the connadtion pan tatwesn the Sirded Bowrds T a2
[O187]  The fixing momber 194 prindded atthe fght side of the conngction part betwesn the printed bogrdg T and &
The fixing mermber 18 has the same shape as the Hdny membear 13, but baw no waveguide 232 o the ke, Thatls n
say, AT prienas coupding unlt 1T R not provided atthe-fowrth comar of tha t.\n.“m}‘ boart 1 oand the thirdepmer of the
ativted bowg 2, The fowr fing anerg g grovided o the W yeper somens and the B lowey cornare oF Beprinted
t) oards 1 'mn Tare configired fa be § 18 ganeral puness threan winiciure v through holes 4,
{01887 Furibechoré the wintes board 1 conascted by the fixing members 18 and ‘? E\a Vi &
shape includes & gignul trocessing unil §; 2 signal gensrsting Unil 108 snd 8 ransraissl }
Trsrenn, amd the oemission e 115 i bonded 1o the anfenna couplibg urlt ‘E'\*u Binge e .;ashmm‘.s :z.d am&. R
roetind o E‘:é S members have beer dusmitad i the fisst ea“"t}wr*er detaiiagd gesoription theredt Wil te arited.
Que end of ths above desorbid Hning member 18 i bondes to the antenag mu‘w;m, i 0T provided st a frslsomer
of the p?.ﬁfe board b The entenns soupling unit 107 of the printed beard 1 convans & At wave ignal inte an
slecromagneto wave and radistas the mat;ﬁsi i wava nte the fiking mambar
BERSR The prnfed basrd R, which rez:a‘: @ the sleohamagnatio wave based ot the *méiwnetesrwwe signal fram the
phovs-dess nwd printed boand 1, Incledan the antenna coupling Uit 107, & frans ﬂi atore ined 1t d genarsting
unit 100 s & Sigha) processing et 8, whinh are sourntad 1 erean, canadvan the & t'z wEgrels wavs tased-ob the
pitimater wive signal Trom the pindad bosrd 1, and pe reapect o the nilimeler wavg
sighad. A-acheme of @ e g, 8 wdarosien ir'»e asoplangy iim\ a \vt §; 3 a*zd ibs M\e ioagphied to the ransmissls
ines Tia and 'KJ oyt the surfanes ol the printad bosas ¥ ang 2,
B170]  The other eng of the g member 18 . bended 16 theantenn
of S printed Doard 3 The antenrmanuping unit 14 of the psm»s& bs}mfd
ing mambar 18 ang converts the slectromagnatio wave | g
wtlpul  the algnsl ganensting unil 1 through the ransy B wrctione of the signel
grreraing unit 100 ang the aighal grocessing unlt & have bew rcses t cz »n‘wi:r‘c’i a;‘nb.eﬁi mant, datalisn daseription
theesaf will ne. e gs 4:5* ad,
{0173} :-sg 4 e
ety 18, By h i
canplin gun: YO T

“w

3

o

& genond comner

wayefroming
wave slgrsl is

f

5

actianal view showing ab exarapls It whith the artanna coupling tnit 107 is boandad fo the fiking
arnbodinnent; & vderstrintiing o applied o the transmisg
& arterng ousing uhit 101 shown in Fig 14 s provided 1o thel prinled baard 3, théprinted boand

2

s Ve consented o the anteana,
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Tundthe ke and Poludes & wavsguine 238, & thraugh ho
RN T%:'-z ,':"18!:}6‘5‘ th;\ wwqu: e BN A m‘ zhs *hvoug.

g 1 1a moand i
andd portien of the we‘ &8 :m‘ gu & st ;ed m:a;«ﬂ by & tisiech
mvdration part 30 Hon, sivce olaments hsavsw “ha Reipa] s{:kr'-\mﬁ numangla ga thoss dass i
gebadnent Bave e same functicns and the farmaj;iafs nwthad amd gimenstens thaved! areas \’3&"3';,}‘&\ ad b
satadimant; detalied degaription tharaot will he amity
TR Fig 18 fe A perspentive View showing an exm. gi of the shape o
iranavtission pach terniation w.?«ff B o i examiela, the :‘zd patian o o if‘:
shape af the frant gnd tharaet auich ”«af Hhe ki e 'Ta:mr 180 pﬁ**‘f wough t%~
} rorigh hole RN b e‘x:{eawt?ad plediis

{J

Theengporfisnafihe \x-rxgmemwer Paving pasasdtireughihe §»§*.

path tarmination pat 30 shown i Fig. 15, so thatthe dngmembar 1R i fsd e the printed boand 1. The i

18 e abse uad 1 the privded bosrd 2 in s same mannen

.{Oﬂ'd} i ks ayamp Ee‘ e frorg and of the fixing mareber 18 In the atanna coupling un 101 hag the same shaps
wed of ssrvbaes 18 shown in Fig 8 Howaver, the dislseide tran 3 g URRGSY

wed ifm =1 *y nrinal shaps of e fiking member 1310 & rectanguiar pavgd front and

portipns of the xing member 18 bave s m* urﬁia v fiat Ui shape bentinant v:mm“ in 'uﬂ:‘tt"n sinee theepadisusation

f § Rt O and g mounting mrethod haneol have been desarted o the fikat

c ¥8 32 sureaponding i amals thread stnclurs 31 o the fixing memier

‘)}

heprintvd hosrd 1 and a ceifing vintacs B

& fix -3{.} mgraber 1& s deiine .d 23, the distsnoe
2 sl and aﬁ:g

)

tag i snhange an sleciromagnatio
3 WRYS.

& ot propugats B the vertice!
ansmission path having & substontially
digtely *=f°$cw‘(hea RignRteanverting sackion
£ ww‘*tt‘s cluctromagnetio wavs i iadiaad fo

ey, and Af“&n}‘ vedisoty the

bl ehag m'ﬁai e ctac*-m & el '.' £
26, The s’aﬁmm st Lo anangie of 45 with resp \
e flding rosney 18, or he borizordal disastian e whin hme ei»c*r agme I RS o
slactrovdgralio wave, go thal the propagetion dirention ia bent b sevangls of 90%
B177] Whenoondigucing the bemifieetarsaes (ﬁw-»' zmsy‘r‘ n davioe »;"
srisleohromagnetiowave bagad oh s ;
pathy. Fushemmore, the mi§§§metprwe&*@s\qm‘mf* M‘. r‘\fmi@d infoan &%9 YT Afmets* \,sna\ee
ropvber T8 sonailiuting the i ec:s‘*«: t“ans n:v i g the alsctrormagnetic wave car Le mwar? 3
fimater wava signal atth er 1 in gddition, sinegthe v
mbasicty devine 00 may empiay i {11ad \ of fovming the et e o «Es&r;t's“ fransrnissine sevice
100 ahownin Figer S0 7, avespifed tna- %s&nbs« of the Huing mambhers 18 and 19, dutaiied desoription thereol willbe
oriitend,
TR Ag described shove, seoarding o the fnnilimetarwavs
bodimant, the ing mambear TR canstiioing the disisetdetranamd
arg provided betwass ety printed bosrgs 1 and €, so that the printed board 1 and the printed bog
conneutad o ganh xf -8!’ and suppntad by-ihe ";E\‘t".; mamters 18 and 19

6 e priaiad board 1 and the printed L«wm? DR D K0 a:wties m e Bl mz*‘ai Sireshon (B
nq mcr»hef\ 38 s«r"d 13, i'} sm'“ ; miliimgter wavg

,«

Sisleairie ivnaivivaion device 405 of tha forth eme-
srvpathand the png mavaber 18 for norost sigpost
2 ane Ty

wi;s '§ i m sug}gmnﬁ mesd h :(,E, spead
@ *. tad ae.mz are perormed by the fiki*”g maraher 18 whinh s
i speay da:a wansmission i tha 8 namber 18 9 performet By & millater wave (an
Slecirormagheticwave), th \: mer:“i,ar 1B oonsiliuting the dishotio ransmission pathia Goished wiih wsingia onaterial
Thus, processing demanding ooy as with an oplical wavenuide Is it Baceseny.

1 Moraover, whes m& Ak ed oonend 1 and the fixing merter 18 are fixed o the amenna oougling unlt 14,
$ posiios adjustment for stably parforming Sate framantiosios 1 not necess SANY, MM e cage of empinyving
{rasprsiesion method, Avoosding o the - mdinstecwave dislacts trsnsroissiot devios 400, 1 s possible v
} Sport an dhgi} $pasd dala franemission behwean the prived posmies 1V and 2 wilh 2 simple ant insxpenaive
contiguration, reseling iy teepravsment ol cellaiiity of dald ransminsion sgainst vitvation and deviation.
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«Fifihvanioadinents

gy Figsis e\m mr- qg*?‘emf"xm\c:st‘w Fig. 18ds 8 purspentive
vigw ahowing an sramie of the confl ¢! Girless § aton davic of the ambodimant  YEA
?“13 we diageavsaxgdaining o fan 3 Avaaita oF the Hfth emtw‘cﬁ‘rﬁerr’ i

&iz sqram axplaining an axamsis of @ sivulation charactaristio of the »:sf“i* sm“r\csemﬂm_\ Figs, 18

sxpiniedy g & medfied sxamude of an antenna stm ‘\gse{ spaniiinedy, an a;ﬁs-
PHER] The Bitesmbodiment reinias 102 wire hog signal {abaveband vignw o
batransimittes s conveifed fo & high frequency signal Nigh ?fa::gi'arsr‘y and a raguancy band tharsel i not fimi
A vdtioster wave kand, Fay exsrople; E' z:d o wmpi ea m foroways band in adoition W ihe vl

wavy band, Futthernore, tha fith ambodim r:ir of machsntern in which g Augpo 'mumt\sr
farsupparting & orcnlt o of 8 ansimias fed toar et made of g oislaniic
materil. Fig. 18 shows a modifiad syample tb.ee methoed of the rh ‘wtmmrmr.% can
b appdies 1o the ssoond to fourth erbiodio
e difersnoss betwesr e fist ambodiment &

i
y

3 ba
and g v“‘m emtm; veant.

rtine cardiguration]

S

JORE3Y  Aashown i Figo 16, B the wieless ansmivsion devicg 3 efe«s\. o m ¢ 13, whivh ia wn exangle via
support membas glee ueed v a dslaciris tenantission neterwave dislsotic t*arzmt\ for uvias 168
of free frad amtodinsad) i repiaced with & wavaguide § o »Jf 8 suppat hamberaisn used @8
wirglesy sing f‘mmrsc:“iaﬂp sh Furhenmion, tha a ~i 101 e replaned with ar‘w*mwup R
507 200 e anfenng oD £g33<‘? anit 108 I repincast with g mate:-nm sapding und 802 The & ustnr\a soupling onfte 501

ard 502 include dielentric boswrds 510 provided oy printed boards 1 and &, and &r‘@m&;&a‘*&r e (which wilt be desanibend

inten) formed on the digiectric boards 5190, w";secmew

'{Q%SJ} The srtenna.coupiing unit 831 and the

ite suriaces of the grinten Em"f-"d’q T and 2he

513;; sre provided mthe swdace of the peivded board 1

-msam 2 facing the printed mard . respactively.

BHERY  For example iy fha rmte*i tsea*d 3 *f‘ antanva \.m,p

T - e &

S18. Gre aad of 8 trang

gear surfane) of the prntsdboand Vadingt

rangssion ine Vials disoosed
3 o the surfios o the priniad board

it

heaugh g oordast hole 12 {2 vig halel
{G?Sﬁ} Rﬁear‘ '*“4::{, in Q‘s wrinten board #

i thanami
B g
c:f :‘emxt *‘e«abﬁar 18 i'= oy hs- prinied boan
of e printed Noard 2 andi m Mnsc:eé fog s

the w;avesgul-da
S on the selace
H imh‘.s ambadiment, th ==t. HRS ’vkam ammm 535;9(:5;3({ ‘s‘héi‘ surane
enerating uait 10h on the swrtace of the printed boad 8
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OR87}  The wavegulie §Y 8 1 Rece \mm g\\:e between the printed board 1 and the printed o(s-srfi 2. rathar
han the arangement pss AP Cf ‘aEXEi" membery 3 o pornal supg *"3\. 3=‘<: waveguide K18 survoundsa the ardanna

A

pattern, whinh il be dascribed iater, and, for exampds, adheres 1o the dinleotio boards 513, a0 that relative pogitions
*:t‘sarsaf ave e, b the drawing, the wasesgude 5‘.3 showr it syh donl ghape, Howeaver te prasent inverdion i
aot inited therato. For sxampl 4 ot imited o g cleowlar shiapy, and may hava g
rad ta .gs!m Shape, bh&p&«\ ?*m* stiape and e BRed The waveguits 318 anly
fstituten the wirslass signal rananviesion p«t m aMs suau ‘s the printed board 1 and the pHnted board 8 tegsther
f the othey three xmsm e

{!3‘38} The wavenuide 5?3(‘«\3%'96 G be halfow {ha ia. the That s, the waveguios
des the wireloss f fransrmissing pat g : . 9nd & shield
_E‘:‘-é.:‘lb&': m}'«efgi mmsa, X .f:,mg *:smas am ton of a8 signal {ar Bb\c'”t:-.: \fmw‘rf woer\mvmsﬁ

¥
ptat

QOft

§

_’)“i

snic;id marmbier may ba huliow wavet

(01887 Futhervions, fling the wavaguide S12 with a dislestic material miay ales be considerad. By filing tha disleatrie
mseria, mi '-s'gze. refiestion inthe waveguds can be proventad and s seolivral slza{a o gne diamnetar) of e wavaguide
far by reduded) Fov axsnpie, it the caae whare e waveguids §13 v a uirauisy wave Qu': - whan a spaniic disfectrio
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Abstract of TWZD0838017 (A}

A muttilaver printed circut board ("FPCE™ I sg
coit that simulates a ool formed from itz
wire. The POB includss a plurality of
alternating conductor and insulating
layars inferconnected o cooperatively
form the coil. Each conductor layer includes a trace that follows the desired coil 3hape
and is divided into a plurality of discrete conductor segments. The segments are
slactrically connecled across layers {0 provide a plurality of current flow paths {or
filaments) that undulats betwesn the lavers in a regular, repeating pattemn. The coff may
be configured so that each fllament spends a subsiantially equal amount of time In
proximity to the paired coil and therefore contributes substantially equally to the self or
mutual inductance of the coll. Each conductor layer may include a plurality of
associated races and intralayer connsclor that interconnecied so that each filament
undulates not only upwardiyidownwardly, but also inwardivioutwardly in a regular,
repeating pattern.
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A multilayer printed circuit board (*PCB”) coil that simulates a coil

formed from litz wire. The PCB includes a plurality of alternating
conductor and insulating layers interconnected to cooperatively form the
coil.  Each conductor layer includes a trace that follows the desired coil
shape and is divided into a plurality of discrete conductor segments. The

segments are electrically connected across layers to provide a plurality of
current flow paths (or filaments) that undulate between the layers in a
regular, repeating pattern. The coil may be configured so that each
filament spends a substantially equal amount of time in proximity to the
paired coil and therefore contributes substantially equally to the self or
mutual inductance of the coil. FEach conductor layer may include a
plurality of associated traces and intralayer connector that interconnected
so that each filament undulates not only upwardly/downwardly, but also
inwardly/outwardly in a regular, repeating pattern.
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INTEGRATED CIRCUIY CHIP USING TOP POSTRASSIVATION TECHNOLOGY
AND BOTTOM STRUCTURE THCHNQLOGY

JROGT] Thin applicalion clabms priorily 1 UR. provisional upplicstion Mo, S17188,475,

5

filed on Mar 30, 2008, which i herein notrporated by referenes in ¥s arivety,
BACKOGROUND OF THE DISCLOSUR

Field of the Disclosure

002 The disclosurs refates to integrated cirouil chips and ohip packages, snd more
particafarly, to inteprsted circult chips and packdges that otiliee differing inferconmection

schemes for different sides of the civouit chipa and packages.
Briof Deseription of the Related &t

IB8E3] Sermiconducior chips can be found i maay slectronie deviges, and today many
clearonie devices are requived & nan st high speed asdier low powst consumption conditicns.
bt teadivional semiperductor fabrioation, & obip o use wirgbonding wives or sokder halls
honded with pads, exposed by openings iv a passivation fayer of the chip, of the chip w©
posect with & ball grid sy (BGAY substrge. Muodevn clbcvanie systams, sipdudes, andior
cirouit boards typically contaln many different types of ohips, soch conteal processing wons
(P, digial signal processers {i}S‘?S}, aralog chips, dyamic wmndom access meky
SORAM) chips, state rondom docess memory (SRAMY chipa, fash mempry chips, and the

fabrivated wding Gitforent typed andéor different gonerationg

{041 Bach chip 1§ Qwpical

of I manufacteing process echnofogics. For example, i some notebook peesonal edmputers,
R OUF chip might be fabvionted waing & 83 am iU proe haclogy with g power stspgﬁy
vaftage of 12V s soalog ohip might be Sbricsted using an ofder 8335 micron {250 nm) K

process sechnslogy with & power supply voltage of 3.3V, and & DRAM chip might be
{abricated wsing & 80 wm WO process: technedogy at L8V and a - flash memaory: chip might e
fabricated using & 218 micron {180 nm) I prodess tenhwolagy with powis supply veltage st

Y

~
N

U’(

16088 Bach Jiffersnt tvpe of chip can require o difforent voltage riqimmest & i
supphisd power, Forgsamply, @ given DRAM ohipmight require an grechip voltage converier

6 comvent 3.3V o 13V while g Bash memory ohip might g the sens tine roguire anon-chip
H
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valtage converier to-convert 33V w28V With avariery of supply voltages brow single system,

voltage reglidation ubd Cogversiar van be profdematic, coiplicated, and costty

{BEG6] Interconnection schemes include the metdl comneotions thid sonriget an KO o othier
giret or sydem pomponenis. Sueh interconpsciion schemes have bepgmme of relative
Impartanee and bave, with the fertber mintatutfeatican of the BG, &0 increasingly negative

impact on the clecolt performance, including for ship valtage and regulation. For example, the

paraitic odpacitanos add rosintinss of the weid nerchanedtions inprase with sohaller sounle,

2

oy

whish degrades the chip periormance significantly. U signifivant concern in this respent i th

voltage drop stong the power and ground buses and the RC delay of the critival signal poths
Atterapts w reduce e resbtanes by using wider mstal Bres result & higher eapacitanes of

these wirgs,

TE00TY Tosolve s problesy, g Approach has been o develop Yow resistance metad {xuch
@ coppery for the wissswhile §s}w distestric materialy ave wond by bepwesr signal Hinss, Carrent
praciics e create metad tnterconnsction aetworks undera layer of passivation, iy appreach

NS

however Hmits the tercom e sebwork (o fine Hod interennvects and the thirebith assootated

high parasitic capacitance and high line resisthvity. The latter two paramisters, bocauss of thely
rehatively high vahes, degrade device performance, o offoct which besomes eved mors sevess
for higher freguency applications asd for kg nterconneet Hings that are, foy Instanes, wsad &y
slock distribution nes. Ao, foe line inferdonnest oretal cunndt surey high values of oyreit

that is fypioally needed for ground busses sad for power busses
SUMBMARY OF THE MMSCLOSURE

{00081 The prosent disclonure B dirested 10 infegratad ums;s chips afd thip packages that

4

utitize overpasivation and bottom interconnection sohewmes (o, “rectmclogies™y for the

reypestive major sides of the ohip orohip packeges,

gﬁ&ﬁﬁ?; Anaspedt of the present disclosure I8 divesied fo chips or chip patkages mchading
one interconnection scheme ® one gide of & chip or chip package amdler anotber
nterconspdtion schame at another side of & chip or chip package, &g, a0 wvebpagsivation
scheme af 2 lop of & chip and 2 botom scheme 81 2 bottom of the same ohip The tmteraied
ciriuit oiips Can be vonnested W an exfernal oircuit or Striotirg, sachoes ballogrid-armay (BGAY
subgivate, printed cireuit boasd, semiconductor ¢hip, matal nibstrate, plasg subsiate o oo

substrate; through the overpassivation seheme o the battom soherpe,

wr
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[B018] Another aspect of the preseny disclosure iy dlrented 1o on-chip volage-regulating
ardforvonverting devives arud sirepity,

2

04T Exemplary smibodimentds of the present discloturs provide ohips having an
peert-passivatiay schene 8t & passivation fayer of the chip and & botom schorey a3 bagkaide

of 3 semiconducor substrate of the ohip. Exenply vobadiments can inchude postpassivation

schames e either side of o chip or ohip package, 2., a'top of a chip or bottonuthapksidetofa

B Examplary  obodiments of the provest disclosure can provide on-chip
virltage-regulatiog andfor comverting doviesy o cirouita that can send slecuwical power o

muttiple devices arciromit units {e.g., sub clrculty oy cirdultyy portions) requiring different

virlfage chascteristios:

18614 Forthermore, sxemplary embodimenty can supply voltage or powver 1 ung or more
devices or owee gaits with Nitle foas due o parasitic «ffeats.
{0513} Further smbodiments van provide for the delivery of sleotrival powsr @ o8 of

move dovices or plrcull unity throuph w passivation Iaver sod by sy of 3 course condudinr

drpogited pver the passtvation ysn

{8815} Babodiments can fuinther provide an over-passivation sl htorsonncetine that
san distrithge sigrak, power, sudfor ground output fom atlesst oue stsenal chrouit o Hgarmal
dovios 1o &t lbagt ooe other internal pivcnlt o device: Exemplary smbediraent can provide &

such withaut conngstion e ESD, drivey, or recedver ¢ iruiry

{8016} Embodiments can further provide an over-passivation mesal infereonmstion tha
can distribute dignaby powes, st fround owigt Fram ot Teast oo intdrnal ctrouit o Seternad
davice to at loast ome other iverna! slroult orodevice andfor to ger i «f ©
g o at-leag t te frouit o devige an W extemal {outside «f chip}

Faudiry, incheding other olipa and chip packages according to the prasent disclasste

Es)

I8R17] These, as well v other componsnty; steps, faatures, benefits, od sdvantagss of the
present digclongre, will now henome clear from 8 revigw of the following detgiled description

of Hlugrative sinbodiments; the aocompany ing deaseings, and the climx

BRIEF DESCRIPY ION OF THE DRAWINGS

0818} The drawingy disclose Mugtrative svbotiments of the pregom distlpsude. They du

nat set forth all embodiments, Qther embadiments may be wed i add

&

hat mmy be spparat or unnecesgary may B omitted o save gpace or By worg effeetiv
3

13

are o instead, Details
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Hustration, Conversely, aowie smbodinents may be practived without alt of the details that are

disclosed, Whan the same numeral appears b different drawings, It refors 1o the sarme o hike

COMPONTNEE OF Sleps,

BEIR Agpeste of the Jdisclwaure may by more fully understosd from the following
dessripticn wher read together with the acooupanying drandags, whish are o beregaeded as
Cilastrative in naturs, and rot &5 finiting, The drawings ave not nseessseily to aonle, empbasiy

wstead being plased oo the prineiples of the disclosure,

BE20E Fig 1A 6 o schamatie representation of 8 prive art volage segulaior of convertsy

sivcuit connetisd o multiple inteenal slrcalts through & fhe-line metallizatin.

{0211 Fig 1B fe7a scheomatic representation of & voltags regulator or converter sircull
comneated o pasltiple ndernal clroonty through an overspassivation power bes {metad Haw, toace,

o plane, aceording o an smbudinent

{8023 Figs. 10 and 1D are schematie representation of a voltage regudator or 2 vollage

sonverter conneoled o wwiltiple internal Sirdaits through overpaasivation powerand ground

buses {metad Hnes, trages, or plares), according (e 3 smbodinent,

{NE3] Fig 28§52 wp vivw leyoot of 3 polor ant voligge repulsor Gr sonvectsy ivdait

corvented W mukiple bigenal clroid through a fine-Hoe metallization

SR Fip. 2B de 3 top view lavoutof w voltsge repulator ov corveder olfvuit ponnected to
mudtiple dnternal cirounits Srough an over-passivation power bus (metal Haey ivace o phaie),

aceording 0 anparnbodiment

100251 Fig 20 s atop view fayout of 3 voltage regulutor or converier stouit vonnected ©
mufiple tnternal clroulty trotigh averpussivation power and grownd basey {imetal Hres, e

or planes), sconrding to an smbudirnent.
{O038] Pig 3A 1% & cross-sestional eproseniadion of & poot st Voltags ropitiior or
sotverier oivcudt sonnected ko multiple intornal oiveuits through o fine-line metallization,
D37 Plg 3% is & crosyomctions! representatinn of & voltags reguiator or converter oircull
conndsted 1@ muliple dnstonl clicuils teough an over-passivation poaver bua {roctal Bing, trsee

or buss, ascording o 40 erabodiment.
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IBEL8Y Fip. 3C s a crosssectional represemation of 3 vohage regulstor or opnverier sireait
cenopcied w multiple internal vireuits through ever-paeddvation powes and ground buses {raeal

Hies, races or plases e e patterned circor metd lavers), ascording 10 an embudimen

FOBIBY Fig. 30 s wowrensescctional representation of 8 vollage repulstor ar converter clrcud
coanested o radftiple huornal cirogits theough an pegrpassivatios power bixe {raetat tne, face

or bug), agoerding 1o an embodiment. This figurs I similar to Fig. 3B sxoept thet arvadditions)

pulymer hayer iy provided between thy bottornamuet oveepassivation setal layer aad the

pass fvstion ‘.S\“s‘.’?

18638 Fig. 4 s s schematle reprosentation of an example of 8 CMOE voltage conveney

sircut, aconrding 1o an embodiment,

{EB31] Fig. 34 b aschernatio reprevemation of nadtipds Internad Sircuits vonnscted throush

2 fing-line metailization siructurs-under w passivation fayer, aceording o an snbudiment.

1883 Fig. SR is aschematls vepresentution ooy 1§ tiple nternal Ciroadts combented through
thick and wide metal fayer over a passhvation fayer o fransmit & signel, acoording o an
smbodinent
$0833] Fig. 3¢ shows & ciroult disgranyof an nverter, which can beapplied 1o the internad
3

cirepit 1 shown it Fig. 38, acconding o an ombodinient.

JOB3A) Fig. SDrahows 8 sheult cii;agr&m of an interral driver, which can be applied 1o the
internal civeuit 21 shown In Fig S8, according 1o e svabodiment,

{BE3S] Fig. SE shows a oircoll diagram of @ trisstate budler, which gan beapplicd w tw

S5

ternal chroeit 2 shown in Fig S8, acconding o an embaodiment.

1638 Fig, 55 shows o circalt dagram of 2 triatale buffer, which san b applisd 1o the
interraf vircwit 27 showrdn Fig 58, connecied 12 sonse amphifier conrextnd to o memory ol

seeurding to an embodirment.

{B83T] Fig. 5G shows a oircadt dlagram of 2 gate wwitch, which van be ppplied ot
ternal ciroet 31 shown v Fig 3B, connested (o8 sense amplifier connegted to 3 mempey cell,

acenrdmg 1o embadinen.
{O038] Fiy. SH shows a clroult diagran of 3 hh croiat which can be gpplied o tiw
trteesad pivcudt 21 shown bn Fig, S8, connecied ion seass amplifier connected fo somenwory cell,

acording & ah embodizent
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applicd to the internatoireni 21 shown in Fig S8 comeciod 10 @ sorge amplifier sonngeted fo

Fmepuny (‘(’,’ i, Eﬁ;(\)f(ﬁl 0wy pynbadinent

IR0 Fig 51 shows wcirondt dlagrany of 8 Tatoh circuit and internal driver, avhich can b
applied to the iiternal clrdisit 31 shows fy Fig 8B, conrected to 8 scnse antiplifier comndotad o
a mamory oell, according o anevbodiment,

HIGET] Flg 3K & a sohematie sepresentation of maliple fntermal eircuity connected thirough

3

w thick and wide wetal faver over a passivation layer to tansoit 2 signal, ateording o av

soibodiment

F842] Fig. 5L shows @ otrcudt diggram of an internal resniver, sehich ono be applied o the
ifernal vircwit 21 showroin Fig 3K, according cmbodimant,
(RB43] Fig SM chows @ cirouit diagram of a trhaate bulfer, which son by spplied o the

internad clecull 21 shvwe it Big 5K reoording to an eroboadimsny,

80444 Fig. SN shows 8 clrouit disgrane of 1 tiostme buffer, which can be applivd © the

internsl cirouit 21 shown i F%g;, 3K, confecind 1o 4 sehse saphifier connected s samory eall,

aveording o an emmbodimen

[043] Fig. 30 shows a cirnuit disgram of.a gote switel, whish can be applivd o the

internat otrcail 21 shopva i Fig 8K, cotinested 1o zsonse smplifier eonnected o 8 memary sl

gncording to an eotbodiment:

FO0a8] Fig. P shows o cirdull disgram of a lach slrouly, which can be applied 1o de

ingornal clroudt 21 showsin Fig. SK conveated o 8 wase savplifier sonneated 10 8 mgmnry vall,

aceteding 1o sy pmbadiment

internal recniver, which canbe

LM

QO Fig 30 shows ¥ chroutt diagramy of s gate switch
& & =

applied to the nternal clrouit 21 shown in Fig, 3K, connseted 68 sense amplifier comented ©

aowninery ol ateording 6 as enthodiment

JOU48] Fig. SR shows a nircull diagran of v latsh wirenit and internal re sebver, which eae
be applied 1o the {nternad cfrouit 21 shown i Flig SK, connented 1o 3 sense an ip:‘iiﬁk‘-{‘- gonnested

3]

% & msmory pedl seoording b an ebodiment
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18049] Fig, 58 iy a schomstic roprosentation of madiiple internal sircaiis conspcted theough

2

g thick and wide metal layer tver s passivation laver (& ransniit an analog sipgaal, &eoediag o

nembodimest.

ST shows @ ciroent dlagram of & differentisl amplifien, whic chpan be appiied o

{0S6Y Fug,

the busrmabolvosdt 21 choown I Fig, 38, seoording i an smbadiment

{past} ;gg& 31,

and adata buy overg passivation layver seconding W an entbodimernt.

Cshow a scherastie seprosentation oF & memry olap with an addeess bus

HORSZT Fig 64 is 3 top view Rkyouwt of 2 disribetion of signaly fromy 2 interdid ohigiit o

other hrternal olrouits, secording o an-embodiment,

[US3 Fip 68 is g top view layost of signa! Qistribelion, and an tnternal cirudt sends

sfgrals T ooy {ntesnsl oirdiies thebigh an ovsr-prssieation intronnectinn soheme, fequiring

o soider burop sod mo offohip sleauity, segording fo an embadinent,

H884] Fig TA | 2 oress-sectional ropresentation of & distthation of signsle Bom an
huerral olrcult 1o ather intersial cirduits, sccording o an-ardbodimen,

IS Fig 7B iy o cross-sectional reprosentation of signad disinbution, and an inerast
shrcutl sondé sigosls fo other interax) clroulis thricugh an cverpassivition inferennesdtion
sohovne, requiring so solder bump and no off-chip dircaits, actording to any cnbodiment

{ORS5] Fig 7C o8 pross-sections] roprosentation of sigeal distribation, and an o
slrouit sends signgds to other internal clrcuits thwough an mverpassivation schems, reguiving m

sefder bump and no offohip cirouits, acpording o smbodiment. Teo over-passivation

seheow includes two metal fayers,

{OUST] Fip, T de & grossesgotional representation of signal distribution; ard anwernal

plreuit sonds sipnnls o other fnternnd slroulls through sn sver-passivation inferoonngciion

sing o anwvbodiment. This § :mx» is shnilze we Fig: 78 excopt that an additional

Rl

soheme, Hener
potymer fayer i provided between the passivation dayer and the bottem-man Cver-passivaion
maial fyen

[U858] Fig. 84 iy a schernstic represeniation of & disvibution of signaly frond internal
gircuits to the exigrnal civouits through off-chip sircuits using Bre-lineschime, scenading toan

srmbadinient

ok
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D059 Figs. 8B, 8D, BE and BF sreschomatie copresentations of o sigeal gopomaiad inthe
iternad eirculs propagetest o an external sirenlt through overpasstvation matals and Bae-line
ractaly, and deough off-chip olrauits, seoording fo an crebodiment,

FO060) Fig. 80 18 8 schepatle representation oF g signal trardnditied from an oxtersal efrouis

{o artintormad sircnit troagh pyver-paasivation mawly and fire-line metals, and throvgh offvchip

cirvulte,  asvording 1o e sinbodinent,

[BO8T] Fig. B4 is w top view layveut of & distribation of signals front Internal eircuits 1o the

sxigrnat oircofiy thedugh off-chip cirbeile Gsing o fhedive schome, according fo aw

embodiment
D862} Figa. 9B fo o wp view layeut of multipk nternal ciresils corested & an off-chip
chroait through a thick and wide metal tesee, bus or plane pver a-passivation laver, acconding v

an eobadiment.

143

{8883 Fig. 20 I 5 fop view lavoul of mihiple fnternad cirouits sonoestad toan effvchip

cirouit through a thiok and witds mensd trace, busor plane over a passivation laver and the

r

affchip sireuis i

reludes Bvaeatage stseads off-chip driver 421 aocerding 1o an ernbodiment.

23

{864} Fig 8D b 8 top view leyoutof mukiple inivrnal olrcnits connstied to wnoffohip
Slreuit through 3 thick and wide metal rave, bus or plane over w passivation layer, and the

sit-ohip clrouit includes fonr-stage caseade ofchip driver 43, acetrding 10 an cobodiment,

HIOS] Fig. 108 1s 2 cross-sectional representation ofa distibution of sigoaly o intsmal
il e exietoat eouits theough off-chip oironits wsing foe-ling scheme, acoording o an
embodiment, ‘

HHS Fnﬁ 0B-10E and 10G-10T are oross-cootional represcatatinns of nuliple interosl

steRiy sonnecied (o annifohip clvult thivaigh 3 thick and wide vistal trage, bug ov plane over

3 g;z;ses:évzet&:m Bapne, aecording o gy smbodine

HIBET] Fig, 10F iy g crosesectivnal representation of suliiple inwenad cipveity conrisetad
an eifchip civouit theoy <g§1 3 motal tro, busor plyne wder g passivation fayer, with a wire
wirebonded fou relocated pad oo & passivation §aw,r sooerding o ao embodiment,

{0068] Fig HAls & sohonath rogroseniationoof an exdnple of s offichip delver drouiy

which can be spphied to the ofichip befer 42 shewn in Fig. 85, aceordiag to angmbodinent,
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HOB6ST Fig 1B iy aschematic represeniation of an exanviple of an ofi-gbip rovelver clecuiy,

which vun be applied 1o the offohip buffer 43 showin in Fig, 8€, socording 1o sy embodiment,

079 Fig, 110y a sollomatie represertation of gy example of an offichip ety bafl,

which can bespplied 1o the sfchip buffer 42 shown in Fig, 88, according o an ambodiment.

1871 Ple. 110§y schematic reprosentation of an sxampl of an offchip deiver lrcay

which can be applisd 1o the o Bohip buffer 42 shownin Fig €, stoording 0 arvembodiment.

{8721 Fig 1R s a schematic represematicn of an sxample of an offciip tri-state huley,

whichoan be spplied o the offechip butfer 42 shows bt Fig, 80, atwording o w ombodiment.

U873 Fig. HF by a schematio representation of ansxaople of an ESD corpsetinn, which
var be applied to the off-chip ERD el 43 showa in Fige. 88, 8T, 8 and 8F, sceording 10

an emibodiment,

BET4] Plg, 110 38 2 schematic repregemtation of #n sxample of 3 furstags saecade
aff-chip deiver cirmdy, whivh can be applied to the offckip buffr 42 shown o Fig 8K

according 1o an emhodimen,

TS Fig. THH Iy o sehematic syprosestative.of an. exarspde of tep EST comections,
which can be spplied o the offichip. BESD et 43 shown in Fige 803 swcording o @

ermbosdiment,

BETS] Fip 124 iv 2 schematis representation of a distrilnstion of exterial power supply to

interasl cirouits, according woan embodiment:

BT Fig 128 s & schemamtic tepresentation of distribution of exernal power supply 1o
mternel clpolty dwough overpassivation metals, scenrding & an sinbodiment. A BSR2

protecion sirouit is connected v the m’&rw;ass.siva::i&}fs metils,

B Fi g Y2 s 3 scherpatic representation of distribution of \xsmw% gower supply and

sxiornal ground o interss! chrouits throopgh  overpassivation mgmiv,\ acourding e an

'v’.""

N

smboditnent, Both power snd ground sodes of infernal clregRs are connenind e the
over-passivation melals. An BAD ciroait 5 compentad 10 the aversgnass%vzssés)ss matals,

FOBT8Y Fig. 1200 in g schamatic representation of distel Sution of external poweer supply and
extérnat ground fo. inieinal circults thivugh owrpsssivation inemals, soconding o ah

emhodiment. Mare than one ESD cirodts are comnected 1o the vesspassivation mals,
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{BORBY Fig. 138 & » xchemuthe ramesmtatim of an cxample of sy ESD eircuit, which can

ke spplind 1o the E8D sireulf 94 or 45 shown in Figs, 138120, avcording 10 anembodiment,

$881] Frg 134 §s a top view layout of & disteihation of external powsr supply to internal

civouls, socording o an embodiment:

(BO82E Fig, 138 1s a2 op vivw layour of distrihation of external power supply o internal
sircuiis through ever-passivation metals, according 1o an anbhodiment. ah ESD proteciios

eircull s connected W the over-passivation metals,

(D083} Fig 130 b a @ vivw Taytu of disribusion of externsl power supply and externad
rround o intornal sivouite tHeough overpassivation, xesovding to an embodiment. Both power
sod ground podes O dsroal olrcully are seonecind B the over-passivation metals, An ESD

prowotion croult 8 conmecied W the aver*@s\ssw% on power and ground tases, buses o

JOO84] Fig 148 18 a oosa-sectional reprosentation of & distribution of axtermal power

a3

suppdy 1o intsrnal cirouits, ascarding 1@ to an embodiment.

{088 Fig. 148 b g orossessctional reprosentation of dbstribation of sxiermsl pawer supply
w0 irternal clrouits through over-passivation metabs, acoording 1 3 ewbodiment. As ESD

"‘inCLii(‘ﬁ sheuy is connected to th@-ﬁ\«"ﬁﬁ;ﬁ&? feation rstaly,

{HE86] Fig. 140 b 3 orosesentipnal representativon of distribution of externsl power supply
and externd ground fo Huemal oiroults twough overpassivition metaly, socending fo an
embodinw, Both power and graamd nodes of infemal cireuits are counecied o e
aver-passivation menls The power Hines, truses or plares are in the sevond pverpassivation
srstal fayer, while the mround fibes, fraces Ur planey are in the first over-passivation metal fayey
sader the geeond oy ».rmgmasiva{-iﬁn mebal {aver & BSD protection Cirouit s cometed to e
over-paesivating metals.

{D8E7] Fig. 145 b aceosyseaiional seprasentation of distiribution of sxiernal power supply

o inernal clrouite through everpassivalion manls, according o an eodbodiment. An ERD

P

protection chsult e cormented 10 the pyver-paaaivation metals, This flgure iosimilar o Fig. 148

except tht an addilonsd polymer lnver s Rormed beswess the BoBlom-mosy over-passivatin

e

metsl laver sod the passivition layer

FOOER] Pl 134 mad Fig, 138 are dopictiony of stadting swiesialy, aconeding ¢ #n

embodiment. The sarting muterialy e walees, An over-pessivation scheme of preserd
10
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e

disclogars I8 to be built over the waler Fig. 13B differs from Fig 18& in havieg anaptionsl
metal cap over sametal pad o trace exposed by an opening in the passivation layen

158891 Fig, 13C 1 Fig. 150 show process siops of {orndng a8 over-passivation schem
with tve metsd fayers, with each mgtal fayer being formed by g cmbussing grvesy, avsieding

o anemhodiment,

(0S8 Fig. 15M is & orose-sestional view shewing a process of foeming 2 sewdconductor
wafer {nclading an sver-passivation scheme st s pagsivation fayer of the semivonductor wafer,
asvording & wn ambodiment,

stops-of forming an over-passivation achemm

DE%E] Fig 164 10 Fig. 160 show provg

o~

with twar tretad layers, bowhich the fiost overpassivation wmad layer &5 Tormgd by 3
doublevembossing process, whils the second over-passivation mual layer &8 formed bya
stnghe-embossing whprocess, aveotding to arvembodiment,

{00921 Fig 17A 1o Figo 7] show process steps of forming an over-passivation seheme

with throe metal layers, accondiog 1o an swvbadiment, The frst and second overcpassivation

mstal kyers are forowd by a sulisble process ar processes, eog., by g double-ombogsing prosess,

progesses, 8.8, by s single-embasting {an smbassing)

£

FOEESE.

JURSAY Fig, 184 ke Fig 187 show provess steps of formisg ax over-passivation schemig with
three metal layoers, scoording © cbodiment. The fiest and third over-passivation et
layers sre forned by 5o sultable prosess or procssses, g, bya gi;’sgi&emb&ssing {am enhossingd

process, while the second everpassivation wmeiwl lyer iy formed by @ suitable provess oy

PrOCesses; G by a double-snthorsing process

[0094] Fig 194 1 Fig 191 show prosesssteps of forming sy over-puasivationoscheme with
s mdiad layers, adcording foan ombodinent. The st over-passivation saetat iayer & foenwd

by a suitable provess or provessss, S.g. by a double-ombossing provess. while the sscond

It

o

g

{op-mestt bysr-passivation mutal layer Is fonved by 2 sultabie provess or progesses, £.8. 5%

singlerenthossing {an ghossing) proces

?‘»

HI99S] Fig, 20 iBustestes mudels for enloulntiog vapasifunce por und length for metal Haes

B

ortraoss by the over-passivation schenve sid the Hne-Hike schems, avoording o an avbodiment,

{0008] Fige 21 and 22 show top views of & MUS warsistor that can by 3 FMOS tesistor
Sran NMOS fransistor ateonding 1o snvembodiment,
i1
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{0097 Fips, 234-2301 show oross-seetional visws for pioksging a DR AM ok i, acording
o an enthudiment

{0098 Fip 3% shows @ 1o view of & ohip package for a DRAM vhig acocrtding toan
srnhndinen.

HI099] Fig. 244 shows a smes-sectenal visw of & seraicondisctor waler, ascording o an
smbodiment.

¥

IB0I06  Fip 348 s a wrosvssetional view showing a prosesy of W
substrade of the semiconductor wafer shown in Fig. 344, aa;a:(xré}ng foan ernbodimen,

P8I Fig 80 B a crosssectional view of the seaitendustor veafor, showore in Fig,

338, iocluding trough-sibonn Ve in the silicon subsirate of the sernicundustor waltr and

inchuding arcinsulatiog laver on sideowalh of de teouph-silicon vias and ove backside ofth

x

siticon subatrate, avcording toan embodiment.

O Flos, 24D34H wre crossascctional vigws showing 8 pocess of forming
tirough-ailicon viwe iy the silicon sehetrate of the semisondacine watbe shewrrin Fig 248 wd
forming an insalating leyer on sidewalls of thy throughesilicon vias and ot a backelde of the

g

sitican subsirate, acoording w avtembodireent,

SIS Fige 28024 we crons-sactional views showing & anotlier process of forming
thratighesiticon viasin the siliton substrate of the semiconductor water shown in Fig, 248 and
srming an inndating e on sideventis of the deough-silivon vies sod oo g baekside of the

siticon substrate, woconting 1o an embadinen.

BOIBG]  Figs. 252-28L are cropesectional vigws showing » proosss T fooaing 4

of 3 bottom Atrpcture fechnology o backside of the semiconductor waler

faid

botiom schéme
shiovwn i Py, 340, sceording iy arvemBudinemm
IDOEOSE  Figs. AM-25T are cress-segtionsl views of semijvonducior walrs, acenrding
ap etbadinem,
HOIBST  Fipe, 250L 25% and Z3W ard arpsesistional views of prckages, sconrding twoan

srhbodiment.

IBOT] Figh 264350 ave orossisentional viswy showing s process for foraving »

S of the somivondutinr wafer

boorn scheme of & botgm sirustare axchnology st s bag

dhotwndn Fige 240, atcording 1o wh evdbodiment

i2
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{BRIART  Figs: 26H-26K arevross-seotional views of septivonductor waders, soconding 1o
an ebadiment

-

B Figs 278.37Q argiorosgeseotiong vivws showing a provess fbr forming a
betiom scherne of 8 botin struchare teshinelogy av 8 backside of the sevmiconductor wafer

shovwn in Fig. 34C, sccording o an sodbodiment

BETIY]  Pige 7R wre crogesectionsd vipws of ssmisendustor walers, acanvding to
ansmbodivnent.

{RILEE Fip, TEASREE are cmssesenticnal views showing 'a process for fooning »

3

bottony schems of 2 boton stracuwre technology 8t 3 backside of the seraicnnductar walfer

shown inFige 24, sceording to v embogdirnent.

DOTIZY Figs. 28G-281 ars ross-senticnal views of semiconductor walers aceording

aresmbuodivent

{BOII3] Fig 28 B & cross-sectional view of 3 ohip package. accerding fo an

enthodiraent.

BOI Flas 202397 show simplified chroslt didgams of sormwonduckor ¢hips,

atenrding to an smbodingn

{8118]  Figy J0A3D! are crossanctional views showing a procesy Ry fornting « botom
scheme of a botiom strectyre technology @ & baskside of 2 semivanductor wafer, atconding o

anerbodiner

§;§{§} 18] Fips: 304, 30K and 300 are pross-sentional views shinving a provesy for forming
a seiconchietor walyr inchading a0 overpaativation schewa 8t 3 passivation layer of the

semnfesaductor watey and g bottony scheyne at & backside of the semicondustor walke, sccording

1o seyenbadiment

HIBLETL  Figs 30M and I0N we dross-seationdd views showing a process for frming s
senticonductor walfer wcluding metal gads bumps or fraces st an active side of & silicon
substrate of e semicwdustor waler snd inchading 8 bottom scheme 8t 2 hagkade of the

sitioon side, avoording o ay ervbodimens.

OB Flgy 3IAIG ae Srosssectional views showing & provess for Rorming «
botom scheme of w bottern structure technology 8t a backaide of 2 semivendutor waler,

actording o an smbodient,

13
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{BREI%]  Figs 31H and 1 are cross sectional views showing # process for Boming

o &

serpiconducior wafer ndfuding ao over-passivation scheme 3t 8 passivative layer of the
semiconductor waferand a bottom schome af 8 backaide of the semivonduator waley, ascording

i an embodiment.

I8 Figo 31 i @ sross sectional vicw shoWing & progess for Roeing @

semioondacter wafer including metal pads, umps o fraces ot an active side of 2 silicon

5

aihstrate: of the semicondustor wafer and ncloding 2 bottom schems at 3 basksids of the

ailicon side, socording fo s embodiment.

W8I Pigss 32A3ER we cross-asotional views showdng 3 process for forming
hotiory scherae of 8 Dettom sinscture techaolopy &t @ backside of 3 semicondustor walsy
weswrding 1o an anbodinent

2%

J0BI23] Pigs 338 and 327 & cedes sadtionad views showing a provess for foroiing 8

semicondustor waler lachuling metal pade, bumps v aces ab s active side of & silicon

substrate of the cernfconductor waltr and neluding a bottom scheme & » hekside of the
sitivar side, asvonding toan embodinent,

W8I Mg U i s oroms sectives view showing ® process for Reming w

sevtroonductor walks, sccording 1o ot embodiment.

0134 Flpe 33A33K we crossesectionsd views showing w process for forming
bottom schems of & holtvn steucture tekhnclogy @ 2 backside of & seémicdndvower waler

sceonding o ayambadiment,
HBI25] Flg 336 s aoross sectional view showing the semiconduvtor wafer tHustraved
i Fip 33K with sh overspassivation soheme st ap active side of wailicon subsirate of the

senskeondpeks waky, accopding kv an aynbodinent,

338 s @ cross sectionsl view showing the somisanductor waltr Hlusirated

23

BEIZSY Fig 3
i P K with metal pads, bumps or waces st an-sclive side of w silicon substrate of the

semiconduetor wader, sconrding o an eabadiment.

01T Pigs. 3ING33E are crossesectionel views showing a provesy for foraving a
botioms suheme of 3 bottom swuctees techoology 2t & backside of a sovsicondusior watfer,
aveeriding to avembodiment,

IBEIGY Fige 337 and 33U are orogs ssdional wviews of semivondedior watirs

seebeding to an'smbradiment.
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{BOIIBL Fig 310 shows a top view of & capseitor of 'y semicondustor wafier, aconrding
to an ernbodimernt,
BI3B]  Fig I0W shows 4 Crosd seoctionad vicw ot along the dot lne R4 I Fig 33%

aonording vy an enbodinent.

BEI3] Fig 33X shows 3 top view of & capacitor of & somiconductor walts, awording
2 1S $

1o an sinhodisment,

GBI Fig 33Y shows a oross seotional visw oot dong the dot Hne A& in Fig 33X
3 B A E £ d

aopording In an smbodiment,

=

B33 Flgs 3MACIHG are trose sectional wiows showing 2 process of forming 8 supey
sapasiion, 8 puatierned. oiraudt layer. el buops or pillars and bwo polemer fayees at

passivation fayer of o seniconductor waflr, sosording t an enbodivient.

b3

S

[O0E34] Fige 33AA35D wre oroas seqtitndl viewsshowing & proctss of Remdng

i
oy

seiconduttor watee inchding an pverpasshaton scheine b a presivatien Byer of e
semvipondoctor waler and invluding & bottom scheme, @ disorate inducter and 2 disorste
capaciior ot a backsids of the seniconducor wallr, dtconding 8 so cotbodimet,

[BOI38)  Figs. 38A36D ard crosy seutional views of chipapackags muodoles, according to
arvembodiment;

y

[OBE3G]  Plge 3TAITE and 38A-IBD are cross sectionml views of mdules, according to.

dn embodiment

{BEIT Figs.. JGAL 39, 3% and MBI are gircolt diagramys saeh showing oterfase

sircuits of & osohe rosiory ohip and 2 oy, docording 0 an embodiment,

ORISR Figs 3898 dnd 390 show ciroult disgrass of interchip cireails In 3 sache

memaory ship, atonrding o an ervbodiment.

DI Figs, 39D and 39E show cirouit dlagrams of intevehip cirouite s chip,

aocarding e an ambodimant.
B8] Fige 39F and 39G show cirouit disgrams of off-ohip buffers in a chip,
agoeding 1o ah siwbodineng

HBI4E] Figy 40A-40F show how fo oaloudte 3o scibve ares of an E5D unit of 2 chip

o

ardd define g size of an EED chrowit composed of oae o move the B8 unity, aceording o an

- erabodiment.

L
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{SQNH Fig 47 shows a sroge sectional view of'a wiodule focluding a substrate, & radio
v {

BEY modide, and & wirebonded stacked memory BOA packuge, gecording & an

{O0143]  Fige 424920 we crdsesenticnad ¥inws showlng s proosss far forming a ohip,

govcrding to an embodhaant.

{00149 Figs $18-438 ary orosesectional views Showihg s provesy fiad fwrming &

semivnndustor waler fnalized to be ot into 3 plirality of @ cache memory chip, sconsding 1o

arambodiment,

QUSR] Figs 44440 are erogssentional views showing a provess for bonding the ship
showst in Fig 48N with the sewvjcondustor wafer showa in Rig 43{3, according ¢ an
envbodiment.

[B0848]  Figs 454 and 458 wre oot dlagams each showing interface ciroults of a
cathe momary chipand xohip, acoording o wit simbodinment.

(B0 Flge 46AGN are crossesouthonal views showdng o progess for Rrming &
semioondustor waler foalized 1 be ot into & pluvality of 3 cache memory chip, socording

an snthodipent,

=

301881 Figs, ATATl are crossyaactional views showing

3
%
%
?
2
ly3
«t
&

; for forming a
Brocessar i, according o an smbodiment
0148 Fige 47047F are crossesootional visws showing & process for forming 8

mosessor will, socording ® an embodimand.

P
g
&
“
b
b4

ORI Flgs, 47G-47! are Crodiaettuny] views showing for forning &
processer unll, according fo ansmbudiment

{B0I81]  Figs dTI4TL ave crags-cectional views showing a procass & forming a
propessor upt, actading 1o an embodiment.

{0153 Fig 48A shows arother stacked DRAM BGA package 1350, seowding to an
enbadioent:

ORIZ3F Dig 488 shows & top view of 3 BRAM chip 1192 asssmbled o the stdoked

god o ¥

DRAM BOA package 1390 showrn Fig, 458, aconrding to s embadbment,

{0154 Figs, $8C and 48D show cross-sectivngl eiows of variue rypes of 3 BRAM

chip {352 dssemnblnd in the stucked DRAM BOA package 1390 shows in Fig 48a along s out

&
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s of PP of Fig. 488, and the' redistrbution pirealt faver F8H 18 made mududy of spotierad

alustinuy woserding 1 an wrbodiment,

JOUISS] Figs 488 and 48F chows ross-sactionad views of various types of 8 DRAM
ship 13838 mmmbied i she stacked DRAM BGA package 1390 showsin Fig 484 slonga owt

floe of B8 of Fig BB, ard the redistribution obres®t faver B v made mainly of

slestrophded copper orpudd, avesrding to an embodirnoni

HIB186]  Fig 480 shoovs 8 o view of a DR AM chip 1392 avwrdbid o the stasked

DA BGA package 1390 shown in Fig 484, asnending ' aa srabodimeant.

ORISTY Figs 48H and 481 show cresssectional visws of varioas (ypes of §

3
1397 placed, axsdbled, o incorporsiad ivthe stacled DRAM BOA packagy 1380 shown'in

§“

b, 484 along s sut lineof GG of Fig 480G and the redistribetion clreult fayer 1411 i3 smade

mainty of sputtered aluminim, according o an embodiment.

{O8188]  Figs. 48! and 48K shows vronsasctional wvisws of varions types of ¢ DRAM
ghip {392 aasembled n the stacked DR AM BUA package 1380 shown in Fig 48A akmg ot
freoof G of Fig 48% and the redisvibution civenit Isyer 31 3y moede masinly of

el ciroplated sopper or gold, soponding wean embodiment.

BEISY  While certain smbodiments are depicted b the deawings, one skifted hothe ant
will appraciste that the smbadhoests depioted are iHustraive and thal varistiorg of these

shonwy s well g pifier embodiments deseribad herein, may b envisfoned ind practived within

the seops of the provent discloguss,
DETAILED DESCRIFTION OF THE DISCLOSURE

801601 Hlustrative embodiments sre nw discassed, Other embodiments may be wsed iy

v,

addition or instead, Detatls that fosy be spparemt or ernetelsary may be ouitted 1o save sprsg

of for n saore effseve proseotation, Conversaly. sowd arbodivents fay be praciived without
ot the detadls that/ars disclosed.

918 The present disclosure provides for integraied chroutt ohips andichip packages
that il ever-pdssivation and botlont intérobanection schemes O “wehmilngin”
respevtive mator sidesol the ohip or Ship puckages,

0162 An sbpect of the present disclosgre Iy dirested. 1o ohips or olip packages

wsiuding ons interconniction scheme &t one side of @ chip or ohip pachage anddor another
& : o 8

t7
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imerconnection schame al another 8t another side «f 3 ¢hip or <N prokage. g8, an

over-pagsivation scheme & @ top of & okip and 3 bottony schere 3t & bottor of the same ehip.

88163]  Ancther  aspeot of  the present  discldsire b dioxiied  to ooeohip
waltage-rapulating sndior converting devicss and givpuits Such on-chip voltage regulators and
sonveriens san provide aoadnstant voltagh sotrse for detmiconiducior dovices fuoated st diffesen
locstions on an iU chip through onschip psaw&c‘;"'gmamd bases. The voltage can be provided with
minimizediraduced  maeasitie loss,  eloimidedvedoded energy conlumption,  andior

nunimdzedireduced ripple affect

{H9184]  Figs 1A 24, and JAshow 2 oirenit diagram, 8 top view and @ crosssestivnal
view, respctively, of g prior @t ohip strucuere teeldl for discussing eobadinunts of the
prasent discfosers. The voltage regulator or convavier oirouit 41 receives wn pxiernal power
volage Vdd, outpads a powsr voltage Yk, and delivers th v power Veo to the bvernal circuits

20, meluding 21, 23 23 and 24, gaing W fine-dine metal trases 6191 and £1 under a

3

,{3

ssivation fayer 5. The I fine-ling pwstad traces 61 include segmisnts of 818, 8111, §121a,

G127%, 6121c and 8141, The fine-Hrvinetal traces 6181 qrad 67 ars under the passivation layer

{90165]  Exemplary enthodiments of the present disclonwre sre-deseribed helow,

First Ewbodimentt  Overopawsivation  power/ground  buses  with 2 voltage

regy tor-converisr

BeI66] Flgs 18, 1C, 28, 2, 38, 30, and 3D ilustrate a first exomplary entbodinment
of the prosent disclosure. Figs. 1B and 1 show asimplified clrauit Hagram where metal trdnga
$1 andfor 82 over @ puesivation layer 5 connect @ voliage regulator or converter cirpuit 41 and
wsernal circhita 21, 82, 33und 24 o distribute ¥ power vollage ot a4 ground refirence voltags
and a doned Nne & indicsies 3 passivation layer, coarse drsees indiowie waees of an

pysrpaasivation schemie 102 formed over the passivation layer §, and fing trages indicate

¥ <

,,y

urmad ander the passivation fayer 5. Figs. 2B and 2C show top views of semisonductor

e
9

raves &
chipy reatizing the chroultry shows i Fige 18 and 10, cospentiveby, and coarst frapdd mssn the
traves of the over-passivation scheme 102 formed over the passivation laver 8, and fine trages
mean the traces formed onder the passivation lager § Figs. 3B and 3C show ross-sestional
stewssof gemiconductor chips reafizing the cireuitry shown in Figs 1B and 10, respestively.
Figs, 28 and 20 show top views of the somcondacier cipyishown in Figs, 38 and 30,

3

respactively, The everpassivation schems (02 shawn in Fig 3B ovudes 3 polywmer layer 8
3
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and two mctal racss 81 and TR provided by 3 paternsd divoult yer 81, and mn opening

B9 1%.0n the polymer laver B9 v over a contapt patnt 3110 of the metal ware SEF and exposesdi.

The over-passhvation schemn 102 shown in g 3 ineludes & motal trsces 31 provided by @
pattgraed vircndt daver 81X, 2 metal trace 82 provided by 3 patiomesd ¢lrit Javer 821, and i

polymes favers B8 and B8, and anopening 938 in the polyaer lper 9% ixover & contsct point
R120 of the pattorred cirowit layer 812 aned cuposes & The over-passivating scheroe. 102 shown
b Figs 30 incledes two pobymer lavers 95 and 9% and two meetal travey 81 and 81 F previded by

the pattermed viroai laver 811, and multiph openinge 9519, 9§ LoREIR and 95 are in

o5

2
R polymer fayer 85, and & opening 8918 inthe polymer fayer 98 1 over » sosact point 3118

of the metal frace 81 P and exposes i,

(DOT6Y]  For ombodiments of the present disslosure, dny onschip vohage regulator or
convarter oot 41 s configared 1o send elecivical power o seveeal miveval devices 31, 22,33

3

and 24 {or civeaite), and the volRage regulstor or conventar oircoit 41 aad the internal devieas

Y3
.2

33

L 23 and 24 are formed Ty andior on s stlicon sehstrate 1 within g save 10 chip Through

t)

L3

peninga SH 517 and S14 i o passivation laver 3 and by vay of & solarse sastal portucie B1
deposited over the passivation laver, electical powse oput BPom the voltage reguitor or
‘comverter circait 41 13 deliverdd 1o spveral deviess oroireudt unies 21, 22, 23 sad 24 with Hule

losvor paragite effents. The advantage of this desigrode thay, affiliated with the regudated power
soutes and with the ooarse metal conduding, the volisge 1o the nest vel at the doad of internal
Cirouity pan be conirolisd at 3 voliage fevel with high prevision. When the reference rumber of
&1 83 voliage regulman the cutput voliags Voo of the voltage regilator 41 i3 within +10%
and ~10% of the desired voltage level, and exomplaey within #8% and 3% of tw dasired

el ingensitive to voltage sunge of Iarge Ructustion at the input sode sonnseted with

-~
™)
i
%

99,
£
)
4

s exivtmabpower supply Vdd inpat from the power metel tace 81P Alermatively the voltage

segulator 91 mey have sh onipat sode ara voltage fevel of Voo output from the voltage
segrdator 41 and an inpud pode ata voltage level of Vdd suppiied frow n axtemal ciecuil, wd
& rativ of a difference of the valtags fove! of Vad minus the veltage level o Yoo 1o the voltage
bovel of Vdd s less than 10%. Hence, vicait performance can be impraved. The voliage
reguintor g iy have an otdput of botweer ] it ang 10 volis and %wmai\m betwgen b oveh

and § volts.

{00168] 18 some appliswtions, i the.chip rogquives « vilisge debel Voo different from the

voltage tevel Vad-of the external power supphe s yollage sonvertar muy be instabied vthe chip,

5y

The refererios rumber o781 may indivhte the vahiage 'convisrter. The onchip voltagd comverter
i
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&1 fn addition o the voltage reguiating cirouiy, s idesieable in thiy cage we convert the voltage
fovel Vdd of the extongl power supply o the voltage lovel Vg reguied be the ship. The
corverter may oulput & volmge kewdd Ve %!,igher thare the voliage Vid at the iaput sode.
Alternutively the converter may cutput @ vilta sal Ve dower thas the voltage Vdd at the
input viode, The voltage scavesrier may hzwt‘: av cutpet of between 1 voll and 19 vodte, and
sxemphiry bebwesn T voli and § volis, When the voltage leved of Yec ranges fom & voln w3
volis, the voltage tovel of Ydd ranges From 3 volts 105 volts. When the voltags fevel «f Ve
sanges from 8.6 volts o 3 volts, the voltage level of Vid ranges from 2 volts w 3voly For
sxample; when the voltage jevel of Ve 1825 volts, the yoltage level of ¥Mdd s LT woliw
When the voltage fevel of Voo ¢ 1.8 volts, the voltage fevel of Vdd ix 3.3 volts, When the
soliage fovel of Vet B 18 volis, thevoltage level of Vdd v 2.8 volis, Whar the voltage tnved
e Wer i3 3.3 eolts; thevoltsge fevel o Wdd 1 § valie

H8169]  Fig 18 shows circuit schematios of exemplary embodiments of the presert
discloaure. &% shown, the voltaee regdatoror tonverter ohronl 41 regetves g voltgge Vdd from

ower supply sod oulpuls & volfage Vee for the internaf Clrcoits 20, innluding 31,

i
&
£0e
=
&
€5
-
g
2

2333, and 24, The z}smput_w}%tagx Yoo st aele B s distributed to the power rodes T, Up, ¥p
antd Wi ol ke interiad Slrouite 23, 2T, 23 abd 24 rospectividy, firgd up ihrﬁsjgﬁ & puaaivation
pesing 319" n the passivation layer 5, then hrough & thisk roety! trace 81 over the pussivation
fayer &, then dowst through the passivation epenings 51, $12, and 814 §n the passivation layer
5, arud then theough the fnsvline metal rase 617 1o the internad cirouits 20 partisulaely through

the sepment §11 of the figediny 'xw&ié races &1 o the iernal clasll 811 particulasly through

the segmente €122 and 8120 of the fioeling wmetal fraves 817 1o e ntemal vwewit 225

partodaly teaugh the segments 612a a0d 6120 ol the Hoe-line mutal traves 617 1o the irisrnal
pircult 23 and theough the segment 814 of the fine-line el traces 817 - the internal eivgult

BT Bsch of the hueral virouite 20, including 21, 22, 33 and 24, ineludey at lpssta

N

PRMOS transistor having & source senpecied to the fine-ling metal traves &1, e saample. Bach

of the dnternsd tircuft 20, incloding 21,32, 33 and 34, may inchide a NMOR trarwistor baving

a vatio of 3 physieal channel width theeeof 1o @ physical sharmel longh ranging oy 2.8

abaest 8.3 and 20, vénging fey g, abowt DY and 1 or preferably raging fony B.g., show
0.2 mod 2. Alernutively, cach of the internal diroults 20, including 21, 82, 33 avd ¥, may

ncluide & PMOR mansisior having 4 vatls of s physiow! channed witddh thersof 1o # physicdd

B
o
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channed length ranglag Sum, «p. sbow 872 and 40, canging frooy e, sbowt .3 and 4 or

greferalily ranging ooy € g, shom $daad &

FBITY] The chipstracie i Fig 1B v atilive & cosrs matal vonducier 81 aswcarsiee

of the powsriground finss, traces, or phaws Inothis case the voltage drap and nolse iy wmuch

X

P 5

veduted sibee the saanse metal condustor 8§ hug fowsy resisia and capachsave thas the
fine-line owtal traces.

§%}{§§?2§ The intsrral clrcuity, or internal pircuit unils 20, shown in all of

(e
smbadinens, inchale beo NOR gates 22 gnd 24, pos NAND gate 23, and one dnterral oiroult
2, forexample. The internal ctroudts 30, 21, 22,23, aned 24 oo b argetvpe o B2 chronits: such
B NOR gate, NARD gate, AND gate, OR gate, operationad amphiflen, addes, nmft_igafexes-,
diphexer rnuitipher, AD comverier, TV ovmvarier OMOS tansistas, bipadar CMOS tasisicy
orbipolar sircuit, The MOR gate 22 or 24 or NAND gate 273 has thees nput siodes Ul Wior W,
e eutpt pode Us, Wo ar Yo, ore Ve node Up, W @ Vi, and one Vs nade 18, W s Ve
The inrernal choait 31 has ons inpat neade X3 ons ouput nods Ko, ong Voo node Toand we
S

T, Each of the intornad slvouits or internsd oircuit units 26, fecluding 23, 32, 33, snd

34, t&stsaiiy has signad nodes, power nodes, and grovund nosdes,

FORITAY  Figs IR and IB provide the top view snd cross-seciionst vigw, i‘esgmtaw v, of
the circuit diageant shown ia Fig 1R s noted that, in Flg 38, ihe fine-line meinl sinictures
11 612, 814, 610 and 187 van Be composed of stacked fie-Hne metd pds 89 and wia plugs
G4 filled Iy thet ving 307 The upper ving 30 are subistantisily aligeed with the lowerones: thy

upper finesfne mainl pads 5O are substaially aligned with the fowver onesy the appervia plags

pey

Slare subsiantidfly aligaed with the Jowey oses, Refuring to Figs, 1B, 31 aned 38, fhe fineohine

B

ra
metal trxees or plans 612 includes pasliiple portions §123a, 813k wnd 813 and s used & the

looal pover digiritagion,

DOYTL]  The thick metal taces or plane 81 over the passivation twver 3 s waed for globel
pivwer distribution and cobneets the fine<lng potal truces or plang §197, 811, 612 and 814, The
thisk soetsd trace or plans 31 cver the paadivetion fuver S0 showor b Pigs, 18 and 38, may be
covaposed of anly one patteensd olrendt layer 81 & shown in Fige 38, orouiltiple patiernsd
cireuit favers, vot shown, The patterned olroult faver 811, such sy 2 power plane, bus, fraeg

Hre; o distribute s power voltape Voo & realized from the Sorwept of e comrde trae B

showndn Figa, 1B and 3B, Whenthe thick maa! trages gr plaose 81 over the passivation e §,

shown in Fig. 2, i colriposed of mulliple pattemed oir¢ui layers, & polyower layer, such 8

2%
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pobyintide {91, benzdoyclobutens (BUBY parylens, spoyy-bavesd materind, phomepoxy SU-E,
slastomer oo silioone, mary be between thy neighboring panterned chrou®t layers, sepaegting the
attermed cieouit layers: & polymer layer B9, sach as polyimide (P, benzecyclobtene (BUB),
parylene, ﬁpcxy—hasmi materiad, photespory SERE slestomer or siticons, may by on the
o patterned Sieenit oers, wowrated By the above mentiomed polyiet favers,

notshown, ovon the oy ong patterned <ot layer 811, ssshown

2
7z
@
<]
o
=
‘L‘}
t,u
f-v
gt
o
52
ﬁ
«f,

i Figs, 3B and 3%13,. Adterratively, A polvimer ia;-sr G5,

.,.
g
7.

el as polvimide {PD,
Beazeoyiobytens {(BURL parslene, epoxwbased maiedal, photoepoxy BUSS, chstonwy or
slicony, sy be between (e passivation Jayer aod the bottormmost sine of the patierned oiroult

fayers, sepavated by the above mentioned pokosar fyyers, not shown, or between the

hown in Fig 3R The

7y

passivation laydr $ and vhe ondy ode pPattersed chouit layer S, g s

potymer laver 83 may bave g thickness ,\srg than ¥ micrometers, sechay batwesn 2 aad 3¢

2
?v"‘
g
<
p3:
k<
=
o
o
et
£
22,
7
]
ol
e
z
]
f} %
i
N
(3%
e
2
P
ey
N
L
R
\7’5
e
Ay
v
5
g3
L
g
',&:
{

o the polvimer s 8% a0

subgtantially aligned with the >per:mg s 3B, DEQ’, FHf, 82

wd S14 in the passivation fuyee 5,

3

eepactively, The bperings 95198, 95187, 9811, B512 aad 9514 by the paboder Taver 95 oxpoes
the puds (including 8190 and A190' ) exposad by the openings $18, 318, 511, SR and S16 dn
the plsivation ='s ar 3, regpestively

IBOITS] Some openiags 9519 and 85197 dn the pohavner layer 85 have lower portions

having widthe o tramvense Gimergions arastier than those of the epeningy 319 and 318% in the

pagsivation hayer § aligned with te opsaings ¥319 and 8519, respactively, The polymer fayer

N
9 voviers a portion of the pads §190 and 61997 exposed by the upenings 319 and 5197 i the
passivation layer & The shape of the openings $19 sud 3197 from @ (op perspestive view may

Se round, square, roctangular or pofygon. I the operdngs 319 dnd $18 are round, the apenings
S48 and SS90 may have s disveter of between &1 and 200 micross, betwsen 1 oand 100
reicrons, of, preferably, bobvsen §3 and 30 misrons, I the cpeniogs £18 wd 19 are aquare,
the opesings 19 and 19 mayhave » widih of between 0.1 and 200 microns, between 1 and
HIG meicrons, oroproferably, between £.1 and 30 odvrore N the openings §1% md M8 am
roctangulan, the openingy S1% and 319 may bave a width of bevwesn 0.1 and 200 pycrons,

Between ¥ oand 100 microng, or, proforabhy betveen 01 and 30 midrons, aad a lengtiiof
Between U mitoron and 1 centimeter. I 1he oponings 319 and ST ave polygor having more than
five 5ides, the openings 319 snd $197 hove o hrgest didgonal length of batween 6.3 and 208
microna, belween €5 snd 100 micvons, on prefershly. betwesn 0.1 and 30 micrens.
Alerratively, the operings 319 and 3197 have @ lorgeat transverse dimension of between 0.1
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N ¥

and 30 nuisrons, batwern 1 and 100 microns, o, pratirably, betwesn 8.1 and 38 microns. id @
case, the openings 519 and 519" have & width of between 30 and 100 suitrars, with the kowsy
porticn of the openings 9519 and 9519 he the pedynver Tever 88 having @ widih of between 28

and 100 microns,

8ITE] Rome openings $51L 851F and 8514 e the polemer layver 8% have bower
posticrs faving widthe or transvstse dimensions Targey than thase of the opendngs 511 812 sl
S14 In the paseivation layer S aligned with the opesings 8511, 8812 and 9514, respeciively.

Th openings $5 11, 9312 aad 8514 i the polvroer ver 98 fusther sxpose the presivation fayer

&

S elese 1o the opanings ST, 312 and 3140 The shape of the opentags 811, 312 and 514 fronn »
op perdpective view may be round, square, sestmigular or polygon. Wthe openings 318, 312
and $14 are round, the openings STH $12 and 314 muy Bave 3 dlanrater of between 0.1 and 208

aiorey, batwese 1 and 100 puorons; of, preferably, bebwesn 83 and 30 wiorons. H the

e B ey

ogenivigs ST, 812 sod 584 are square, e openings 31Y, 512 and 314 may heve a width of

Botwess 8.1 and 200 stvrons, betweent 1 and 108 mdtrons, on prefershily batween 801 and 30
mivrens. e opandngs 31 312 and 514 gre rectigaitar, the openings 314 $12 sad 514 atay
have 8 width of bebwesn (01 and 200 microny, bebween 1 oand 100 ouerons. on py efé;‘a‘ei}g
betoeer (.1 and 30 rmicrons, sod 2 fength of bonwesse'] adoron and  centimeter 10 8w
openings $11, 512 a0 514 are pulygon having rawve than five sides, the openinga 811, $12 an

§14 have @ largest diagonal length of betwest Q.1 and 200 miorons, betwesn | and W0
srcrens, o, proferably bebween 8.1 and 38 micoons Akernatively, the openings 3HLUAIR and
514 have r largest toatliverse dimonskon of betwesn 9.1 and 200 m’éa;f{sﬁs, betwean § and 108

ably, betwesn 8.1 and 30 micvons: o a case, the openfags 311, 512 and 318

fucrons, oy gretern
fave & width of betweere § and 36 siicrons, with the lower portion of the t:;:«s:r: G ONHL R

and $314 in the polvmer Iaver 935 having 2 width of bevwesn 20 and 100 microns.

WRITH  The previpus description concerning the opentags 1831870 511, 813 and 514

&

i the passivating ayer Sand. the cpenings $518, 95187, 8311, 9512 and 5514 in the polymer

1

LGS
faver 3% can beapphied o the suvdhodiments shown 1 LEASTEL, T88-18M, 17AAT), 18AL8E
and $9AI8L

G8178]  Ome of the patterned oot layers, sueh s 811 shown by Flgs, 18 and 300
& i 8s

composing e thivk metal wace or plane 81 wver the pass restion faver 5 omay inclode an
adhestontbarsierssed Iaysr 8111, anda buik conduction rastal layer 8112, The methodsic foem

the pattarsed ciresit ayer 83 and the specification theteof may follow the methods 1o forw the

23
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pziziemed cirolt faver 804, 802 or 803 and the spegification shereo! showt i Figs, 15A13M,
PEASTENM, TTASTTE 1BALIET aad 194101

BBETRE I Figs 18 2B and 3B, an cxtemal power supplics 3 voliage fevel Vdd st g
matal pad 8110 scomected 1o ameial pad S180 of 2 toprmost ane of flinedipecivouit metal favers
$18 under the paasivation layer § throgh anopening 318 o the passtvation Byer &, andnputs

o the voltage regulator or converter clroalt 41, The voltage regulator ar converter cireuit 41
Suthuls § power veltage 16 supply the inlornal clroeity 21, 22, 3% and 24 through the et line
ciroudl metal fuvers 63197, thick pattermed rase oy plase §11 and Preling cirseit metal lavers
611, 612 and 914 The Hne-ine cirodl lyers S8 6197 61, 612 and 614 wre separated by

thin-ftinvinsulaiog fayers 38, such assilicon axide.

[BRIRGT  Though Fig 38 shows only gne pativmied oircult fayes 81 for distributing »
reguiatad Gr eopvertad pawer voltage of Veo, miultiple patterred civeult fayars with one prmare
polymer layers deposiiad there bebween can be formed over the presivation Jever Sand used i
distribute 2 reghilated or pomvertad power voliage of Voo, Meted traoey or planes i different

patterned oircull layers are conreoted through the openings in e polymer layer tare between.

RIS Fige TAL A and 34 roveal the extornsd power supply at @ voliage level Wdd
inputs the voltage regulstor o convertey gicuit 41 trough the pad 8190 axposed by the
tspén.éng S8 i the passivation laver § and thicugh the fineslng clrcutt fayers 619 {inchading
Stag Ked fine-tinesetal pads and vinsh The outpe poower st voltags kaed Voo ootpute fom the
volisge végulator or converfer oivenit 41 & dispributed o sepply the voltagaof Veg o the
itprea] piventty 21, 22, 23 and 24 ondy through IO fine lne interconnsction 81 Inchuding

sepments 1R G188 6121 and S84 L

HBOIBE I Figy 1R, IR, 3B and 3D the geound voliage s denoted s Vs withowt
detaiting the sivoult schenatics, Inyout and structurs for distributing the ground woltage. Figs,
I, 20 snd 30 despribie the clramt schamatios, jop view and crossasciional vitw, megpectively,
showing the thick metal traces or planes 81 and 82 over the passivation lagar § for diswituiog

Cthe power supply vblidge of Yoo angd the grounsd veference voltage of ¥sa The struciuve
B2 of disiributing the ground reforence voliage of Vs 18 similer 1o the sbove mentioned

strugivse 81 of distribiiting the power supply vobage of Veo, exeept that 3 conmen greund

\“i

vokage Vg icprovidad for the voliage cegulater o Sovrter cirost 41 s the internad circult
31,22, 23 and 24 through the teick metal race or plane 320 That means the oxterngd ground
nods Es rony be connested o the ground tode Be ot the voltage repulator o sanvertsr ofreaht

24
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41 and to the wernal ground sode Ts, Us. Vs, We of the internal clvonits 21, 22, 23 and 24 Ine
Figs: 1€, 30 and 3T, the point €5 connectad to 8 graund source of ey extermal chreoitry &t &

voltage fevel Veyis commented to 1) the groand node Re of the voltage seguilntor or evmaster
chrouit 41 though sn opening 329 i the passivation §zx;«c.r 5, wnd {3Y the wround nodes Ta A,

s xeid We of the internal clraulty 23, 32, 23 and 24 through the thick menal lines, busey o
traces B2 over the passivation tyver 8, the openings, 521,332 and 534 in the passivation fayer 5,

and fing~line el snuctures 821 622 (efuding 6289, 823b and 6320 and §24

JOIS3]  Pip 30 shivws two patiernsd cirouit fevers 812 and 831 over te passhvrtion

hayer 5, osed for disteibuting & power voltage Voo ind o ground referenee velinge Vs,

respestively. The bottom one 821 of the patterned clroudt fayers 812 and 821, sueh as 2 ground
plane, bus, trses or Hne, to divribute v grownd reforence vallage Wiy iy realived from the

v

concept o the ooarse trace B2 shown fy Figs. 10 and 30 The top one 812 of the pattorasd

T

clegutt layers R12 soad 831, such as a power plang, bug, trsce or ling, to distribute & powsy
volinge ¥ou o realized from the corespt of the coaree trave 81 shown fu Figs, 10 and 3¢ &
pobwaer fnver 98, such a8 polvimide, benenoyeibutere (BOB), parylene, epoxy-based materiad,
photoepoxy SUMS, slastomer or silicons, having 8 thickness of between 2 and 30 mierons,
separes the patterned circull layers 821 and 812 Another polyieer laver S such as
palvimide, banzooyclobutene (BOR}, parviens, spoxybased material, photoepory SUR,
slagtomer o silicone, baving @ thicknesy of befwedn Tand 30 misrons, Sovers the top patterned
gl foyer 812, Altematively,. snother polymer ke suchas beazooipbotens {BORY,
golvimiide, paryleny, epoxy-hased material, photepexy BUE, vlaktonier oe silicony having 8
thivkness of between 2 and 30 muicrans, may be provided hetwean the hutioneaiost paltsre
giroasit fayer 831 sad the passivation Jayer 5, described as the polymer layey 55 ahowniin Fig
300 In Figs, 10, 20 and 30, the grownd plany, frade or line B2 over the passivation fayer §,
ared o diseiute g pround reforsrive voltage of Vs, v tonnedted B the ground nodes T, Us,
Vi angd W of the internal cireeity 24 2:.1, 23 and 24 and the ground node Bs of the voltsge
régudathr nr cpnvertet oirouit 41 through the openings $21, 522, 524 and $2% inihe passivation

layer 3 and the fine-fine metad strectures 621, 522, 624 and 829, respectively. The pover plane,

wace or line 81 v 812 used 1 distribuiie & power voliage of Voo ks connvoted 10 the power

Sy

wdee Tpo Up, Vi and Wp (ot showr) of the internal chrouits 21, 22, 33 and 24 and th e
outpnt nodes Pof the voliags regulaor or convariar olrcull 81 through the ppemings {not sh o
e the polwmer faver 98 and i the passtvation layer §and'through the fine-ling metal strGonires

S, 512, 614 and 81, respectively, s Hustrated In Fig, 38,

R

2
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(BUIRS]  In Fig I8, there s only one patterned oiecult fayer 811, including a potia

serving a8 the previously described thivk and wide meial trace 818 power bus or plane
& P A i §

delivering @ power voltage famat from an externad otrolt, over the passivation layer 3, and
another portion serving ss the proviphsly déseribed Brick and wide sl trass 81 poweer Bus
plane delivering & powver-voliage output from the voltage regulatoror convester cirouit 41, aver

the prasivation yver 8. The paiterned oo fover 811 soay containad adhanivafbarcer layen &
seed laveron the adbesiosybarsder Jayer, and an electreplited metal layer 3112 < the sond layer,
the udhdsionbarrier layer and the sded layer somponing the botton byer 81

iﬁﬁiﬁﬁg Beferring to Flg 38, regavds to the procssy for forming the patterped clrca
tayer 811, the adbesiouharrier Taver may be formed by aaitiiable process or proosssss, e, by

spuRering & thamiem-coniaindng e such s tamam iawv or @ anhan-ongserealioy Byer,

oy

having & thickness herwen HU0 and S000 angsivons, aputt.e:rmg & cHrombanesemaining ii&}‘b‘?,,
such as chrostivm tayen, having a thickness between 1000 and 6008 angstromy, o spittering

santaduncontaining ayer sunh & andadam hver of tantslomenitnide boer having o thicknes

between 1000 and 8000 angsiroms, ob 3 silicor-nitride fayer of the passivation layer § and
contact pady 5480, prinipatly made of gluminan of copper, eaposed by masdtiple iﬁg}&?}iiigﬁ‘ 98,
51, 512 and Sidodn the passivation lawer 3. Thereaflon the seed Bysr way by Kaved Dya

suitible Process OF processes, .4, by sputioring 3 copper havet having & thickness betwesn 200
and 3000 angstraras an the mihasinndbarvier layer of any previougly deseribed materiad or by
spattering & okl layer heving @ thicknesy Debween 208 and 3000 abpstrome on the

i X, <

adhesiovharvier layver of gy provicusly deseribed material: Thorcaflor o photoresist layer may
B froed on the seed laver, mulliple openings in the photoresist laver exposing the seed hyer
Theresfter, the metsd fayver 312 may be formed by 8 sullsble provess or prooesges, eg. by
slestroplaiing s copger hyer having 2 thicksess between 3 andt 30 mferormeiers on thecoppes
Byne «srving as the sead loyes ‘*\;:h)&a,ﬁ by the operdngs ‘It the pholoresist layer, by

slestroplating & coppey Byer having 3 thickoess between 2 and 30 micromelws onthe coppey
fayer serving @s the seed Riyes) exposed by the openings In the photoresiat laver and then
slestroplating & siekel layer having a thickness beawesy 0.5 wnd 10 micrometers on the
slestropiated copper laver in the openings in-the photoresiat layer. by electropiating a-coppae
faver having s thickness Betwsen 2 and 30 sucrotndiers on the copper layer seoving a8 the seed
faver, exposed by the openings in the photorssist taver, slectroplating a nicked layer baving @
thickriess betwean 0,5 dnd 18 miloromstors o the dlectroplatad coppir Tayde i the spenings in

the photeresist laver and then slectroplating & gold layer, platinun fayer, palladive fayer or

28
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ratheniorm laver having s thickoess botween Q0% and 2 mivrometers on the slecwoplared picked
laver in the opsaingy in the photoresist fayer, or by slethroplating 3 gold layer having &
fhickviess hetwesn T and 30 srcrorogten o the gold hose serving as the sead layer, eupose
by the opsnings 3 the pholoresit laved Thereafter, the photoresist fayer migy by removed,
hereatter, the aeed laver sotunder the metal haver 81T & rentoved suing & wit-etohing
Provess or waing a dry-viching provess. Thervatter, the adhestondharrier Tayer aot under the
mete] layer 8UT o romnoved waing o wet-ctahing process of using a-dryetahing procsss.
HOBIRE]  After the pstterned ciroult hwver 811 3s formud, @ polymer lover 9% can be

forned By a snltable procead or prodesses, €, b spin-an toating 8 negativs photosensitbee

nbvinnds laver, aueh ay enter Ype, orthe patterned oircult laver 811 and e the mitrids ayer of
2 3 5

the passivation layer 3, exposing the spiveon coated phiotosensitive polyimade ayen, developing

the exposed pohvintide lver snd then curing the developsd gsi;«smid-g faover 9t the lompensdurs

between 208 and 283%C for a thoe bebwesn 30 and 240 pumdes in & nitrogen o oxypan-free

ambiest, Accordingly, wippening 9949 may be formed in the prdyriier yer 98, expsing &

¥

contact pied 8110 of the patterned Clrowit fayer 816

HIHETY  Reforring to Fig 38, for Hrming 3 metal bump over the condaet pad 8118, an

%

2

ﬂ

adhesiontharsier laver may be formed By o suitabie progess or processes; ¢z, by Sputterin

o

@

ftanigncontainirgy layen, such as tiantem kyer or o ttanheneimgstercalioy fayer, having s
RS A £ ¥y 8

1.

thichaess botweny 1000 aral 6000 angsieamd, sputisring a cheomnnre-containing layver, sunl s

shramivm ey, having & il

B

hress betwesr 1060 end 6800 angstroms, or sputtering s
tasalemecontabning loer, sach oy tantalumy loyer or tantabmeniiide layer, Baving & thickness
betwecen 1000 and 6080 ¢ angsions, cn the podvmer layer 59 sad on the contatt pad 3110
;ex_;;aséii by the ppesing 983% ThereaRey, the seed Iayer may be fovmed by'w suiinhle proves

kN

“
"(3

rabeNses, 2.8, by spelering & copper layer having & thiskness betweun 200 snd 3000

R

{4

angsroms on B adhesionfarcier laver of any provicusly described - material Themefler, &
pheeasist Toyer may be formed on the seed Inyver, woltiple openings in the photoresist layey

sxposing the sved Tayer.  Thereadler, the mual bung rody be Romed by o stiisble process or

23

provesses, g, by shaooplating & copper lyec having » thickness betwesn 0.5 snd 10

5

sreromaert on the copper fayer serving a8 the seed hyer, sxposed by the openings in the

photcrssiat layer, cleciroplating o piokel Iayer having o thickness betvean 63 and 10
migromeiens on the *kcimg sted popper laver in the cpenings fn the photoresiet tayver; and then
1

glectroplating 8 Unecordaining layer. sech a3 g Uncdead glloy @ tinstlver dllpy o 3

he

s

finesHver-dopper oy, having 3 thickress botwsen 68 :ma;% DG micronmiers on
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slestroplated nicked fayerin'the openings in the phutoresist faver, Thereafter, the photorsaist
fayer may be remmoved. Thereafier the seed fayer noturder the piotad bump i removed using @
wel-ciching prosess or ushng a dry-ciobing procvss. TheresBer, the adhesion/barnier iayer not
under the meta! bump is removed adng @ webetohing provesy orusing g dry-etehiog process.
Thereafier, the detal bump can be reflowed to be chaped Be 8 hall for 8 Sip-chip assembly,

The metal bump san be connected o8 printed ciroult Bomrd, peramic subsirate & another
i

HIRIR8]  Reforrbig to Fig 38, fur forpvng another kind of metal bump over the tomadt

spuitering & taniuascontabiing layer such as tianiam daysror g ti;tamiaem»mm?mn é&ii‘i}}' e
having a rhicknesy between 1000 and S80C angstroms, or sputtering 8 taatalwrnicongining
yvey, aueh as hovalum laver ov tanisharenitride layer, having o thickness boween 1000 s
HUGD angstroves, on the polymer layer 9% and o the contant pad 811G exposed by the epening
QRIR, Therealler, the seed Wyer nay he famxe\i b g sulsabde procesgoor processes s, by
spultering 2 gold laver hoving o thidhness between 200 and 3008 sugstrome i thy
adhusiondharrier layer of any praviowsly deseribed meaterial. Theveafter, o photoresist layer may

be formed o the sead laver busitiple opentage to the photurasist layer exposing the sved layer.

3%

berealler, the matsl g may by formed by @ woitable provess ov provesses, o, by

sestroplating wgald layer hoving & thivkness batwetn Sand 25 retorometers wethe gold kyer

b

1

sepving s the seed laver, exposed by thy operdngy inthe photoresist iapes Theresfler, the
phagarasist faver may be romoved. Thersaliee, e sead layey not under the vetal bump &

removed wsing s wetetdhing process o aaing v dry-etehing process. ThersaBer, e

adhesionbarrier laver not under the metal burep 5 removed dsing & webeiching provess o

using # dryesiching procsss. The metal bump car be conpested tu a flexible substrate by &

(,
B
]
&
e

ape-attomsted boading (TAN) procsss, of & glase subsbrate via anisatropic conductive
paste FACE or ACRY.

HOIRY  Alernatively referring to Fig 385, a1 sieked Jnver having o thickness between
005 and 2 mnicrometers tan beoslectrolass plasd on therpornat pad 8110 exposed by the
ppening 9915, aod a2 pold layer, phtiowe feyen paliadivem layer or nithenium i:‘av},-‘ar having a
thickness bitween 005 and 2 micvdmaterd can be slectroless plated on the dectraless plated

Thereafter, o gobld wird oan be boaded
ot the slestrolass mavd gald layer in Liw opening $918 in the padyoer layer 9% vainga

wirebonding progess
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ORI Alernarively referrdag o Fig 38oe guld wire can be bonded onto i geld fayern,

sigtinum layer, palladivm pyer o nuberswn Iayer of the patterned civoult fayer 811, expossd

e

v i openings 91 in the poboner faver 99 maing g wirsbonding process.
¥ : R e

¥

{89191 Refering © Fig 3, betore the patterned clroult §isyar 811 s formwed, @ polymey

bl
fayer 9% card bie optivnadly formed by @ sultable procsss or pradesses, 8.8, by spinean suating 3
pegutive photossneitive polyimide faper such & eter types o0 the mmsi' hyver of the

passivation layer § and on the contant peds &490, exposing the spircon coated photosensitive
polyiadde faver, developing the exposed polyvindde loyer and then c=sris\g the developed
polvindds laver &t the tomperaturs between 365 and 285°C for a'time betwers 30 and 340
mimdes i 3 nitrogen wrooxygerefrer ambiont. Acvordingly multiple apenings 8518, 888

GREL, UM T and $514 muy by formed in the polymer Tayer 85, spodag raudtiple contact pads
£130 expoyed by the ts;)a;’“:i;‘ig\a SEY, 5197 STE 812 and S14 in the passtvation yer 5 After the
golvrner fnyer 9F is farmed, the pattemad cirdult fayer 811 can b formed o the polyrase et

3 and on the contact pads 6190 exgms\:x} e the openings S8 EW, S 512 and S8 The

adhesfonbasrier laver of any previvusiy desoribed material may besputiseed on the pobons

faver 5 and on the contedt pads 6180 exgmaﬁ by the opeaings 9319, ¥511 9312 and B34 In

the polymer layer 835,

B8183]  Oneof e pattermed afroudt kyeee 812 and 821 shown in Fig. 3T, composing

b

the thick metal taces or planes 81 and 82 over the paesivation jayer & may inclide an
adhesiowbarderseed layer 8111, and s bulkcondustion petad lyer UL The metheda t fomm
the patieraed cireelt Javers 312 and 821 and the specifiostion thereat may be based o the
methods o form the patierned oiecutt layer SO, 802 ur 803 sad the speoiBication thergol shown

inFigs P5A-18L. ToR-16M, 17417, 18A-18and 1DARE

80193 In Fig A0, therthick and wide migtad trdoe, buy oe plane 82, used o delbver g
ground veliage, may have & fowsr peltevoed ciroit tayer padee an ppper patterred civoult fayer
af the thiek and wide melal traee, bus or plne 81, wed & dediver @ powsr volings Voo siapiit

from the voltage regulgtor or gonverter piveuit 44, Alernativeby, the thick and wide metal trses,
4 ; 3 ;

p

<5

bus or plane 820 weed © deliver & ground voltage, may have an uppsr pattetned oirult faye

over @ lower pattermad clrealt layer of the thick and wide metel frave, bus o plang 81, used 10

delivgr @ powser vwaltage Veo output from the voltage regulator or converter clrowit 41, A

;m;iymssr tayer baving # thickness betwesn 2 and 30 soicrometers may Be betwesd the upper and

2

28
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fowser patierned cirondt layere. Bavh of the lower ad uppey patterned cirntit fayers sy have an

clevirapiated copper layer haviag 8 thivkness between 2 and 30 micromenses,

D% Referring w Fig 30, therg imay be multiple patterned ciroadt layers 821 and 812,
wcluding the previousty degoribed ground-bus or plane 82 and the provicusly described power

bus o plane 81, used o defiver » poswer voltags output from the voliage regulatos or comverier

x

¥

sirdnlt 41, over the ground bus or plang 87, over the passivation layer S The protess oy
forming the pattemed cirouit fver 831 0w the passivation tayver & and o the sontaat prds 5390
expossd by the opeaings S28, 821, 322 and 834 can bevefirred 1o @ e process for formbig
the patterned Sireuit layer S11 showse e Fig 38 on the passivation layer § and oo the comtagt
puds S190 expossd by the openings 519,51 32 and 514 The patterned oircuit faver 83§
stay vontain dn adbedonbarsier layen 8 seed lysr onthe adbesionbarder fayern and &
slectrapluted metal kiyer 8212 on the sced faver] the sdhesionbarnier fayer and the seed b

gomposing the betitan lyer BRI The pafterned civeuit layer B12 may s:(miaér_; “n

5

&,

adhesiovbarrier layen ver on the sdlesiondbarrier layver, wnd s dlectroplated matal
faver 8132 on the sead lwyer, the adhesiowbarvier layer and the seed layer composing the

bottom fayer $121,

{198 Refiving to Pig 30 afferthe pattovned cheoof Taver 821 & formed, 4 polymer
fayer 98 cany be Rvmed by 3 sultable provessor processes, e, by splvon soating 3 negative
phaeensitive polvimide layey sach as e‘-'s{é_f;r type, ot the patternad ghreait laysr 821 sadon the
pitvide laver of te passivation dayer 3, expostng the spin-on coated photosensitive palyimide

taver, developiiy the expotad polyimife layer snd then coring the develuped gmiwméa Iaysr
a the wmperahre betoesn 265 and SH540 for o thme botwess 30 and 240 minetes Is a niirogen
or oxyern-free mublant Accordingly, an apening 822 may ke formeed dn the palwase Byse 9§,

exposing acontact pad of the patiarned pivoutt ayer 824,
[ROIRE]  NMefersing o Fig 30, regreds 3o the process for forndng the potierned eiiouit
ayer 812, the adbeston/barrier layer may be formed by s suitable proveseor processes, 2.g.. by

sputtering a titanhsreoontaining layey, sechoas ticandhuns layer or a titmlsm-ungeten-shioy layer

having 3 thickness between 1000 and 6000 angstromy, sputteriug 3 shrommunveontaining layen
sundy ae cheomion lyger, having & thitkvesy betwadn 1000 3rd 8000 angairtans, ov sputicring a

artalumecontaining laver, soch 2y tamalusr layer o wetabemenitride layer, having a thickoess

bateesp (000 snid SO00 angetetins, on the polvmsr layer 98 ard on the contact pad of the

patierrnd vircuil ayer 821 exposed by the opering 9829 in the polymer feyer 98 Thersalier,
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the seed. layer may by formed by x sutiable process srprocesses, o By sputiering & topper

fayer having @ thickness betsesen 200 and 3000 angstroms on the adbealow'barnier lyyper of sy

(Q

pesviously deseribad materal or by spattering & gold Tayer having & thickneas hetween 20C and

360G angstroms on the adhesionbasrior fayer of any previously desceibed material, Therealler)

& photoresist Jayer may be formaed on the sead layer, muldple openings i the photovesist fayer
exposing the seed lager Thereaflen, the oieled Byer B12X may b formad by sosuitable
PEOUESS OF PIOCESSES, €. 8. by elcctropiting » cupper laver haviag s thickness between 2 and 30
miRromeiers on the copper laver serving as B seed laved, expussd by the openings in the
phintiresist layer . by elsciiplating @ copper’ layer having a thiskness between 2 and 30

N,

micrcneters on the coppsr layer serving as the aced layer, expossd by the openings in the

P

photaresist layer and then slestroplating a alckel laver baving & thivkness batwesn 28 wd 10
nierometers o the slectroplated copper laver i the openings i 'the photoresist layer by
slecteopiatiog & copger bayer having wihiokness between Qoand 30 micrometers on the Loppsy
faver serving as the seed §ay€.r, xpnassd by the openinga in the photdresist fager, ﬁiﬁiﬁir{)piﬂiing
& pigke! layer baving 8 thivk kiness botwesn 0.8 and 10 micrumeters ow the dectrapiated copper

¥

aysr i the opepings i the photoresist hyee and then sicctroplaiting & gold

o

aver, platimdin

fayer, pailadium layer or ratheniumt layer having @ thickness batwean 0.08 and 2 ovrorosiens

gty the electroplated pickel laver tn the openings in the photrenst laysr, or by electoplating 8

3 N

gold faver having ¢ tickaeww betwen 2 and 30 aricrematary on the gold Iayer seeving as the

seed fayer, expossd by the openings in the photoresigt layer, Therealler, the phidloresist laye

~

miay be ramoved, ThereaBer, te sead layer net under the metal loyer 8122 Iy revanved uging 2
wet-gtching process of wsing @ dry-etehing proctss. ThereaRer, the adbesionvbanier fayer e
vuderthe meal fayer SUA2 § romoved using & wetkaching process or using o dhvateling
provess

HOIETY Afler the pattemed cireatt laver 310 iy formed, « polymer layer 8% can be
formed by g sullable Procosy OF procesies. e, by apineon voaling 8 negetive photoseasiiive

polyimide layer such as bsief type, on the patiérnad cirodt Tayer 812 sndcay the polyiner layer

=%

98, sxposing the splpeon costed. phetsensitive pobynuide {ayer, developing the exposgg
by
3

&

wide layer and then curing the developed polvimide fayer &l the teotpirature batween 268

3

2
SO0 for # time befween 30 and 240 minuies o a nitrogen or axygen-free ambient.
Adondin g?}g an opbning YREY evay be Tormied bt the polymer liyer B exposing 8 santact pad

§128 of the patternad clroult layer 842,

ol
o
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[6DIUE]  Refring o Fig. 3C, Sor Hrming & metal burap over the contaet pad 120, aa
sdhesionbartier Burer may be formed by a suitable procesy or grocesses, 2.8, by spultering &
titaniumacontaining lver, such as ttanium Jayer ora Htanhurn-tungstencalloy layver, having a
thickness betwesy 1000 and 5000 sugstromy, sputiering ¢ shrombaeonntaining laver, such as

chrombum yer, having o thickness between 1008 and SB00 angsroms,. or spulterdag ¢

tantaiom-containing kover -sach as tantalan fayer or antahane-nitnide ﬁzwing a thicknges

frss

hetween 1000 and 6000 sngstroms, oo the polymer faver 8% and on the contasy pad §i12¢

Ny

exposed by the opening 9939, Therealter, the eead layer niay be fonved by wsaitable provess
OF PIOSESEEs, S BY sputtering @ copper Jover having & tdckuess bevween 208 and 3000
aAngsinms on s‘n. adhesion'barrier loyer of dny praviously desertbed matorial. Thersafter, a
photorssist yer may b formed on the serd Bayer muluple openings o the photoresist layer
sxposing the seed laver  Thersafley, the metal bunip may be formad by # sultable provess or
processes, ©g, by cheovoplating & copper laver heving a thickaesy betwgens 8.5 and 1@
sHCramelsrs on the copper layee serving oy ihie sced Byern exposed by the opeaiogs o the
photaresist layer. electroplatiog @ nickel fayer baving a thickosse between 085 and 10
micromeigrs on the electropistad copper Sayer 0 e openings @ the photeesist layer and then

t

clectroplating & do~cordaining layer, such a3 3 finefead alloy, & tosibver wlloy or 2
tin-sifver-copper slfoy, hiving 2 thickvens betedss 60 and ZOD mivvotisters on the
clovtroplated nivke! layer inthe openings in-the photoresist layver Thersafler; the photersyist

P

fayver sy bé reraaved: Thereaflen, the seed fayer nit dnderthe metal bump s removed wsing's
wat-siching process or using g dry-eiching provess, Therestten the adbesion'barrisr layer not
under the metal dimp & removed uding a’wet-ciching process oF Gsing & dry-ctching proced,
Thersafter, the metal bume can e reflowed o be shapad e ball, The meted buwp can be
connested 1y & privied circult board, Coramic substrate or xuothsr seimiconduator chip.
FRIISY - Refuringite Flg 30, for orming another ind of metal bunmp over the vontast
pad 3120, an adhesiavbarrice hayer souy be formed by a suitable process or proossses, 8.8, by
sputiering 8 Hianlutcontaining faver such as tanksrddayer g e 'imssimwu%sw:wa loy layer
having 2 thicknege betwasn 1000 sod 6000 snpatroms, ov spattering 8 tantalemeconaining

fver, such as wwinlunt Biver or sotaluri-mitride sy, having & thickoess beywegy 1080 an

SO00 angstroms, on S polymer layes 9% and on the contast pad 8130 exposed by the opening
S0, Theveaflen: the seed fayer oiay be Remied by 3 suitable process or pranesses, eg. by

spitivring & gold layer Faving 2 thickoness bebween 200 and 300G angitroms on the

adhesion'barsier layer of any previvasly desoribad muterial. Thereafler, & photoresiatr layer yexy
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B forvond on the seed tayer waltiple aperings inthe photorsdat laver exposiy the seed hyer
Thereafier, the nwial Blamy ey be formed by 3 sultable prosesy of provessss, of, by
electroplating a gold layer having a thickness between § and 2% micrometers an the gold fayer
serving #6 the seed laver, pxposed by the openiags i the photorssist fayer. Thereafter, the
;}hm@resist laver may be removed. Thereatler, the sesd laver not under the metal bump s
removed wsing 8 webeching provess or using 8 dry-etching provess. Thereafien the

adhesiontbarrier layer not under the metid burap 8 removed using 2 wel-ciehing procesy

using a -dry-eiching process, The metal burag can b connectad to a Rexible sabstrate by 2
iapesrutomated bonding (TAR) process, or 3 gliss substraie vig aniotopio onnductive flm g

paste (ALF ar ADPYL
{8IN8]  Alernuttvely fofeering o Fig 300 3 nickel layer having & thickness batwenn
G.05 and 2 micromsters can be eleotroless plated on the contast pad 8120 sxposed by the

spening 9939 i laver polymer fayer B8 and 3 poid Taver, platinum layer, palfadiom fayer or

~

suthenday faver hiving a thivkness between £.05 and 2 minrometers can be slestroless plate

s

on the clectroless plated nioke! layer i the opening S928 inthe polymer layer D8 Thersafter &
gold winy can be bonded amty the eleotreiese phited gold fayer in the opesing $92¢ i e

poiymer fayer 99 ading 4 svirehonding process.

0L Alweastively reforrimto Fig 30 e podd wire can by bonded oot a gold haver,
platinum layver, palladhay Inyer or nuthentuay layer of the pattered clrount fayer 814, exposed

by the penings 9929 i the pobanite layer 99 wning 3 wirchonding protess.

0203 Alernatively, before the patterred cireuit layer 821 35 formed, 3 polaner layex
can be (a;}x‘iamfi by ftreed &3{ a suilabls process o PIOCENNE, €. By spiir-or conting wregative
»;;3210& ensitive polyiraide dayer, such 33 ostor tyee, onthe niteide layer of the ;aass:‘sanz\n laver &
dugd on the Contedt pads A9, Sxposing the spleon conted phowsensitive polyimide’ layer,
doveloping the exposed polvinids ey and then curing the developed polyimide Tver st the
wnperatire betwesn 265 and 289°C for a time bevwesn 30 and 240 minutes fn a nitrogen or
oxygen-free amblent. Acsordingly, multiple openings may be fvmsd dn the polyowr layer,
wppsing muliiple coracl pads 290 expossd by the apenings S38, 321, 322 and 334 W the
passivadion ayer 5. Afler the padymer Tayer 18 Yormed, the paterned ciroult aver 321 cun Se
farmesd on the polymer laver dnd o the contact pads 5290 exposad by thespeningy 329, 321,

S22 and 324, Fhe adhesiontbwrier laver ofany greviously desoribsd material may be sputtered
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on the polvmer layer and on the contact pads €28¢ exposad by the opsning in the gobymer

fyer,

RN o some apolications, sone metal lines, Insces or planss used to transmit 8
digital signal or analog shgnad can boprovided on the polymes Iyee 98 and at the saree fevelas
the power traess, buses or planes BIR0 Alternatively, soine metal fines, traves or planes used
ranseit & digial signal or analog signal oan be provided on the passivation laver & and ot the

same fevel as the ground traces, busew or planes 83, Theve are mere other struchires formed
cver the passivation layer 5, deseribed as below: (1) b the fiew spplication for high

corformance ciraits ob high precision analog ewwts, shother patterred cirsult laver, such as

S
shown} miny be added betwesn the power Haes, busss o pi&nes 812 and the ground iirze& buses

=
=
z
>
1<
b’3
b3
o3
2»?
>3
poc

viner  layery, sush s pelvimids, bereocyolobutsne (BUR), panviene,

epuy-bassd material, photospoxy BU-S, slastomer ov ailicone, (sotshows) over aad under the

/«.

signal plangs, buses. waces or lings are provided to separaie the signal planes. buses, trages or

Q’ 1
!)3

Haes from the power fraees, buses or planes 812 and o seprrste the sigead planes, buses, traosy

o Bnes from e groend fraoes vaspectively; {2} v (he sevordd application

of the high cusrant ov the hig

e
&

yer, sucdyas ground
planes, huses, Wwases ot Hogs, {not shown) used o distribute a grovnd referencs voltags may be
added nver e power traces, buses o planes 812, The pover traces, huges or glanst 812 arg
sandwivhed by the ground traces, Buses or planes 821 onder the power traoss, buses-or planey
12 dnd the sewly-added gm-;mti traces, buses of planes pver the power traces, buses oy planes

312, thereforg, forming o Vie/Vow/ Vs struchure (e wiack s from the buttom to the top) over

e

the prsghation Biper § A polymee e, suchons polytodde, bonzocyelobutens (BOB), paeylese,

ke

ppoxy-based magssial, phiotospoxy SURE, clastomer o gilicong, having a thickness of betwes

o)

5

and 3¢ microns, b provided befween the aswdibaddad ground planies, buses, vasst oy lingg
ard cthe powsr fEces, {*use& or pizmes B12. A cap polymer layern sush 3 polviands,
henzocyckebotens {BCRY, ;}(sg‘}’iti{&i_ epoxy-based praterind, phetcopasy SLER8, olastomel o
silicons: having a thickoess of between, 2 and 38 micrpns, covers the newlhvadded groand
planes, buses, trades or Hoasg {31 in the thied application of the bigh ourrent ur the high
precision cirowit,  requived, based o the seound ‘E’a;}giiaéﬁm of the VWss Voo Vs atracture;
another patiorned clreuit luyer, sush se power planes, buses, racey or fines, {not shown} nsed 1o
distribute & power vollage van b fucther formed overthe top ground planes. uses. trages or
fines {not showsn) over the power races, buses o planes 81 creating & VasiVeaiNsg Ve
34
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sirueiure, {the stack 8 front the bottorh 1o the top) aver the passivition laver & A polvmer Ivver,
such-as polyimide, bemzocvciobutens (BUBY parvieee, epoxy-based material, photoepoxy
B, clastomer or silicong, Raving 2 thickness of beweent Y and 3€ fnisrons, s provided
between the sewlyv-added power planes, buses, traces ur lings and the top ground waces, busss
or plines 81 A oap pohoter layer, such s polyimide, benzocyciobutens (RERY, parylene,
epoaxy~-based material, gs%‘mfm‘mx} SU-E, clastenier of siticons, baving 2 thickness of beteee

Tard 30 puorors, covers the newiv-added power planes, buass, trases or lings. The provipusly

st

deseribed struotures provide a robust power sppply for Rgh cuerent slrouite, high prenision

anafog Cirouits, Mgh dpsed clrouits, Rew power drduits, power management oirouits. and high

perfemance clrauits,

0284} Figo 4 oshows s oiveult desigr for the valtsge repulator o sorverey glenit 44 §
Figs, TR, 1028, 2038, 3C and 30 This siccut des sign is Jorw voliape regulatoror swerter

cirdult 41 usually used io the swden DRAM design as desoribaed in “Seroiconduntor Memorien:

Ahandbook of Design, Manuficturs sod Applisation” Second Bdition, By B Prince, published

regulsine or convertey olveuit 4] showerin Fig 4

(5

(’1

by Joho Wiley & Sons, 1991, The voliag

srovides both voltape regulsting function sad voltage converting funmction. The sxternal
mit‘zt‘gs Vidd-van be convertod 1o an outpul voltage Voo varying at a desired voliage lovel Vol
and the ratte ofthe :iiﬁ‘e._r;:sice of beotween Voo and Vool ko Vool is less t%;zm {00, and
peaferably foss than 8% & discinsed I the woction of “deseription of related 8o, o
modern 10 ohips require grechip volisgs conventers 0 convert the wderaal {system, bosd,
module: or cand lavel} power sopply voltage 108 8 voltage lovel reguivéd by the wchip,
Mareover, same chipy, sech ava DRAM ohip, sven require dual oveven triple volage fovels

on the same thipr for example, 337V for poripheral contrel cirgitta, while B35 'V R the

menpry cells in the colt wray aven.

1003887 The voltage regubsipr or comvertey vhauit 41 o Fig, 4 includes g cirpaR
blocks:  volaps refovedes gonsraior 410 and o turent gy gironit 410 The voltage
referere generator 410 genceates o reforemce voltage Vet tw node R, tnsensitive 1o the
voliage Buctation of the oxtersal gower supply voltage Vi gt node 4199 Vdd i ko e
inpat supphy volinge of the reference voltage generator 4140 The eoltage refbronte genedator
180 innlydes tore paths of voltage Sivider. One path heludes three prchanns P MO wansistorns,
101, 4183 ard 4108 conneted in serits, and the other path incdudes two pohannel MOS
trassistors 4102 and 4304 pormected I series, With the drdin of dhe MOER wansistor 4163

coupled © the gate of the MOS teansitior 4104, the putpot refereres vollage Ve I regulated.
33

Ex.1002

APPLE INC. / Page 318 of 1071



SO NI 14087 POTARMISOTTAN

When Vddis fhuctuated with g rise, the volidge levelbat node G will rise resuiting in aveakes

turrran of the MCE

fransistar 4104, Whan the MOS vansistor 104 I3 fumedvon weaker, Vy
drops or rises with » unaller exient. Sindlarly, Ve vises g drops withos smaller eent, when
Vid 1 fuctested with @ drog This sxplaing the voltage roguistion behavior of the voliage
reforsnny gererator 418, The output of the voltape reference pererator $10 Is used as. 8
raference voltage of the curmsnt misver oireuit 4187, The corrert mierdy cironit 4107 provides 8
pove supply with woltape ate desined sonstang ovel snd with largs cooem sapabiity foran

K0 chip, The corrdnt miceor oircal 410 aba sliminges possible buge power corstimption of

waste by avoiding s divset Righ current path frony Vidd 0 Vsetnthe pa:hs of voltagy dividers.

4

&

With the drafn of the pechanpel MOS teansisior 4109 coupled 10 the gate of the wup

peohanae] MOS pansistor 4105, and with the output vollage node Pooupled e the guivol the

refirpasevdltage-mirror p-chamas! MOS frimsisir 41 18, the shipot voliage Voo 18 regulated,

ki3

and accondingly the output volsge Tevel Voo can be designed at a desited Revel The
corductanes transistor 412 vy smal] prohanast MOR vansiitor with 2 gate connetted o Vs,

heros the dransistor 4112 s akvayy tursed on, The conductance taneistar 411 &5 lasge

pechannst MOS, and 8 gate & cortraiied by a signal @0 The transistor 4311 i turried wn when

the rersial slroults ot itemal chrouivardis afe s active ayele, resulting bea fant rasparnseof
the current path provided by the pohanne! MOS sransistor 41098 and nechamned MOS sramsisier
4167, and of the wurrent patlt grovided by the pochansel MUS transistos 4118 and nochaarel
SIS Drangistor 4108, The et of the transistor 4117 mintmizes the output supply Vic
bounve caused by 2 brge tarsient corent deiranded by the el ety suchas 31,32, 23
and 34, shown in Figs, 1R, 10 28, 30 38, 30 and 30 When the intere sl cirouits or internal

SIroUR units aren il oycle, Sie tansiatoe 411 v tarned o F 10 yave power consumpiion.
Second Embodiment: Gver-passivation Interconnsetion for Internal Clrenity

HES

s b alrersatively nied sy an hudreoptection of KO hiteral olroiite 1o trsnsralt asigual from

t»-&

2661 The coarss traesy over the passivatior faydr 3 deseribed i the foat aimbodiment
s internal siaul fo anolier dne or otironea fo thiv application, the soarse wetal condutior
sver a passivation laver feuged v traosmiit & signal or dsta from st cautpat mode Mo of an

internal siroult

33
we
o
5
v
o
s

sodes LAV and Wi of other bvernal ofrcuite 23, 33 snd 24, a5
showayin Fig 88 When designed as o hundie of metd Hney o metad triges that connselx 8 sst
of similar nodes for inputting or culpitting dedg sigowls, M sigrals or address sigrale, &
wxample, hetween twe internal functinnal oircults sepasted o Ioager distanee {for example,

&

S
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i the diztsoce of ¥ rom or pove SO0 microna), such ss the 8« 18+, 33~ 84-0 128, 286, S12~ o
1024-bits of data {or address) connetion belween & provessor wnit and & momory wmit on the
sunte Ship, the Nnes or tsces wre often referred to as buses, such as word buses or it buses
vasd i a rasmory. For these apphoations, the disclosure provides w thick rostal irace, bus or

phane 83 wver a passivation laver &, far away Powy underdving MOS devices, v connest

-

muliiple miereal gircutts 21, 22,33 and 24, as shown in Fige 5B, and scoordingly allows the

slevtrical signalte pass over MOS devices without pertiebing the underbying MOS devices and
without significant degradation of signal integrity. It i noted that the thick metal trace, busar
plune 83 wver the passivation laver 8 comments the redes of the internal ehrouite 21, 23,23 and
34 notthrough any off-chip nputioaipit clvenit connected with sy externa! clraul, and 0ot
comxinted up 1o an sxtorndd oircult. As the previdasty deseribed thiek metal trace, bus or plane
83 over the passivation layer 3 may inducs ondy very vw parastin capaciiwnce, the signal
passing through the thick metal srace, bus or plane 83 will not be dramaricaliy degreded. ft
makes this disclosure very suitable for highespeed, Jow power high current or low voltage
spplications. 16 most cases of this disclosure, no additionsl amplifien, doiver/reasiver oy
repoaiyy iy requived fo help austaln e Integrity of the sigral passing through the thick metdd
tace, bus o plane 83, fiy some vases of this disclosure, an itgmnal driver, intermal raceiver,
imteras! wigmte boffer, ov repeatery, fnchuding MOR ransiston with @ smalled sheg 8 cotpared
wy those of the offchip cirouite sovmecied witho arc exiernsl Sivoull v required © franandt 8
signal passing: through 8 fong g}ai}a, sach as the thich wetal wace, Bl e plane 83 having 3
lenptheof favger than 500 mivenas or larger than 100G miorons

[BE2BTE Figs OB o8, and T8 show g second cxgmplary chodiment of the disciusure.

3

Fig S8 shows @ stopliffed cirduit diagesm where 2 mtal trace, bus or plase ¥3 over the
pansivation layer § conpedts multiple internad cirmaits 21, 22, 23 and 3810 tansy®t a signsl
from A oupat node’ Xe of §n inernal oiroie 21 10 Mnpat nodes U ¥ and Wi of thi meranl
circuits 2%, 23 and 24, Fig S8 shows 2 top view of the semiconducior chip realizing the
gircuiiry shown in Fig, S8 Fig. 78 shows & crosssedtions! view of the semicanductor chips
vealizing the cirouiiry shown in Figs, S8, Flg. 68 shows a top view of the semicondustor ship
shasent in Fig 78, and G patterned cireait layer 831, vk as signal pla, bus, e or line, o
franmmit » sigoal from the internal cireuit 31 fo the Inforsal sivenite 32, 23 and 34 i realized
fovn the soncept of the coarse trase 3 shown iy Figs. SR and 68, The contse tace 83 shown
i Fipe B and 68 indicates & trese of an overpassivaiion scherme 102 formed over e

passivation fayer %o sad the fHae trecex 831, 632 (nludinog 632, €32b snd 6320} and §34

)
P’
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shown it Fig 58 and the fine traces 632y, 833b and 632 shown in Fige. o8 iadicate tesos

L

foened under the passivation lager

{BO208Y  As shown in Figs, 58, 68 and 7B, fhe internal choudt 31 dnchudes an lnputnede

i meceive g sigoal and an output node Kot sutput an electrival signal to the imernal

o

cirenits 22, 23 and 34 The Inderna! Crouit 21 con be o loghy gade, such g fnearter; NOR gatg,
NANLY gute, OF pate, AND gate, or sn infernad buffer fan-loverter, «n intarnal deieern or an

intérnal tri-viate buffer, show iy Figs, 5C, ST, and S8, resproively). Througl the soarsg mstat

sehers 83 overthy passhvation laver 3, e input noder UL VEoxd Wiof the iternad fogic

ey

efectilis 22 33 ard 24 Qwo ROR gates 27 sod 24, and one NAND gate 23} are able fo redeive

.

D

3 nesignal sent from the bverral Sirpuit 31 The veltage level st input nodes U4, V1 and W

are between Vid and ¥, with very nuitimal degradation avd foise in that the infsrconascting

metal trace or bus 83 over the passtvation layer 3 has koo resistance and oreate low capacitance.

it fa vioted that i this design the thiok metal e or bua 83 s not conpévted 10 offchip cirouits

sonnected t an extersal oircult, such sy ESIF coan, off-chip driver, offchip recelvar, or

offehip wistate. buffer olrclll, refulting tn spesd improverment and powsr coasimption

-

{008 Fige 5A, 54 and TA Blustrale the connection bebvesn the fnteod {:inﬁ-gai‘ts 24,
33,023 and 240 The sechnigue Blustarad in Pigs 34, 84 and Ta reltes on the fine-Hne awtal
wages 8311, 321 8341 and 838 under the patsivation fayer 3 kv pass data dutput from v
iernad sirenit 21 to the intemal Ceoaits 32, 33 and 24, without redyd wy o avy pasterned glrouit
fayer over the passivation fayer 3 '

{00218)  Figs. 5B and 68 roveal Hat the ctarse wetdd soheme 83 b bull over ihig

passivation fayer 8 of the U and & connected 1o the interaal oircufts 21, 22, 23 snd 24,

Figa, 34, ¢ and TA show that the interral clroult 31 {v conndcted fo 8 NOR gate 32 dhvough
soporents €311, 638, 83218 and £3210 of the Hinedine yostal structures uoder the passivation

wyer S, 1o NAND gate 3 throagh ségrnént 8311, 438, 833 e and 83210 of the Goe-ling

metal struchires pader e passivation eer S, and (o souther MOR gate 24 through segments
311, 838 and 6347 of the fnsling metal structares onder e passivation fayse & bothe

present ti'isdwss,;w, the second segment 638 of the fine-Hne maetel sivucture iy replased by 8

coarse Taetal condudior $3-avgr the pasthvation layer: 3, as showr in Fig S8 and 680 A sl

capet-from an cuipat anse heually the drain of & MOS transistor By the internal slreait 20 of

the internad circalt 21 may pass theoggh & segment 631 of the fine-Hr metad siractiore wider
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the passivation fuyer 4, then throwgh an operdng 337 i the pascivation layer 3. then through
the inferonnnection scheme 83 over the passivation layer &, then through anopening 334 inthe

on

passivation laver 5. then through a segment 33 of the frecling matal structiwe wnder the
passtvation laver S, smd then fo wy input nede Dusuelly the pde of an MO ramsistor in the
NOR gate 24 of the MOR gate 24, A signal stipot from an cutpat sode {osually the dradrafan
MOS wrunsictor in the basrnal wirouit 213 of the ternal ot 21 mwy pasy trough wisegment
§31 of the fins-line metal stractnsunder the passivation faver 3, then through the opening 538
iy the passivation layer %, then through e intervormettion schems 83 pver the passivation
tayer %, then through an opening 833 in the passivation koer §, then through & sepment- 6323
and 3 segment 632k o 833 of the fineline mstal Wderconmection scheme under the

passivation hiver S, und then o the inpwt nodes (eaually the gates of MUS transigtory i the

NOR gate 37 sod the KAND gale 23, rospactivelyl of o NOR gate 22 and & NAND gate 23,
§{ii}"§§§ Altsenatively, when the ternal cirenit 21 v a NOR gate, the bemal cirouits 22,
23 and' 34 oiay b NOR gates, OR gatea, NAND gate or AND gares, When the internal pirouit
It a0 OR gate, the internal circuits 22, 23 wnd 24 raay be KOR gates, OR gates, NAND gate

ar AND gates, When the interrad olrouit 21 e s WAND gate, e internal clivaits 32, T3 and 2
iy be NOR gates, OB gates, NAME gate or AND gates. When the interhal cirouit 21 i a
ANTY pate. the ntersal cironits 22, 23 and 24 may be NOR gateg, O gates, WAND gate
AN gates. When g NMOS transistor i the ideinal oircuit 21 having » deainoas e oapit
vode Ne of the intvenad ofronit 31 bas s ratfe of  physioal charmeb width thersof o 2 physical

charned feogh thersol ranging from, 2w sbout 8.1 10020, ranging fram, g dhout G i,

or prefershby ranging from, 2., about 0.3 o 2, 3 NMOE trarsistor iy the fnternad eiroult 32, 23
or 34 having 2 gate 8 the input sode UL Viand W of the daterasd owrealt 32, 33 0r 24 s g

watly uf s physiosl channel widih thersof W aplyysical channe! lonpthr thereof ranging fromy «g.
shout 8.7 © 20, ranging Som, oy, shout 8116 10 or praferably ranging from, wg., sbost Q2
o2, Whena NMOQS transistor in the internal olroudt 21 having o deain ze the putput nede Xoof
the irteral oircul 31 b & sthe of o plusical charmel widhh thereof o # physdical chanoet
fergh therepf ranglng fom, op., gbat G W 26 ranging froe ag, abost 1 o 1O, o
profirably ranging from, e abour D2 to 3, & FMOR transistor in theintarnal clroult 22, 33 or
24 having 8 pate ae the foput node 1, V9 and Wirof the internal cireait 22, 2% or 84 has & ratio
of & physical shanne! wighh thered! 1o & physigal channd! length theveo! ranging fren, 8.8
about 0.2 1o 40, ‘msxgmg frant e.g, shawt §.2 10 20, oy praferably ranging fromy, gy, sbot §.4
W4, Whent o PRIOS transistor iy e interdal cheoit 21 having 8 dealn as e cutpu niale Yool
3%
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the baemal clecait 21 Nag @ matie of & physioat channel width thereof fo a physical channs
fength thereof ranging Hom, 2.4, about B2 1o 94, ranging from, e, abwut B30 36 o
praferably ranging Trow o g, ot 08 1o 4, 8 NMDS ransistor by the imemaé sirendt 22, 23 o

4 having e gte as the §nmsz riode Ul Viand Wi of the intorned ofroylt 22,83 ¢r 24 has & matle
sf @ physival channel width therent o o phyaival sharaed leagth thereo! ranging fromy, 2y,

shout L1 © 20, ranging from, egx, shont D1 1o 100 ov proferably ranging from, v, dbout 03

to 2. When s PMOR vancistor in the interbal circult 21 having o dradn sy the putpay node o of

the baamal cheuit 21 hae 3 natle of 8 plusica § charinel width tersof to a physiest channed
fength thereof ranging Bem, o4, shout B3 1030, ranging fomy, g, shoay 8.2 10 3,

weeferably ranging from, 8.8, about 8.4 1o 4, 3 PMOS trandistoy {p the interndl olrcalt 2%, 23 0r
4 Taving e gato as the input node UL ¥ dnd WLO the Internad Srouit 33, 83« 24 has qowatie

uf & physical channgl width thereof to & physival ofanng! fesgh thereof ranging from, e

"X

ro

shiout 002 w 40, sanging fony ez, dbout 8.3 1o 20, or preferahdy ranging from élg\,-abxﬂw 8.4
2o 4. In the proviously deseribed case, a sigaal outped from the cutpot noade Mo of i nteradd
cheuit 21 may pasd through the thelmerat plane, buss, trace or hne 83t the faernal cirouits

L 2% and 24, with g current, p&wuw through the thick metal plany bus, ace of Boax 83,

ranging fromoe g, about 3G mforodmperes & 2 milliamperey, and praforably vanging fnw; 2.8,
AR Y k SARE s by

S

showt 100 microumperes to | wilBiampers, The fine line metal strudtuess 634, 632 and 631

shivwen dn T8, T and 7Y reay be Swrmad with multiple olrowlt Tayery 60 and multiple stacked
plugs 60° upper plugs 60 belng atigred with boten plogs 807, Wheo the clreudt lnyers 88 are

formed with elestroplaied coppen the stacked plogs & may be Semed with shstroplated
o

may be Sormed with chemigal vapor depostad weapsien, There are multiple baulating Jayers 30

&

copper. When the sircuit lavers 60 are Rormad with sputiered shanimioy, the stacked phigs

urder the passivation e §, and sach ope'ls posttionsd betwesn the neigbboring twa of the

&

cireast layery 60 The beulating layers 3¢ made of sneow mwe inorganic msteriphy wmay
fnciads @ kover of dliscn oxide with a thicknese of between G087 wnd 2 nricrometerns, pay
tctude a daver of fuorine doped siticate glass {FSO) with athickness of bebtween D01 argd 3
picrameten, of may nolade a ko with a lower dislestrls sonsiant, sudloas between 1.8 and
3.5, having « thickeess of bevwvaen .01 wod 2 meicrometers, such as blask diamond filmora

miwerial containing hydrogen, sarbon, payien and sifivar

FIB2I] The thick metel taice or plane §3 over the passivition layer &, shows in Fig, 58
and AF, may be composed of oaly oie patterned oirowit layer 835 av shawn in Fig 78, o

‘? -

multiple panerned cliouit iy  and 8§32, a8 shows i Fig. 70 i Fig T8, the pattened

4%
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2y 2 &

circudt faver 833, sueh av a sigral plane; bus, feade or Hog, o ransmit 3 signal is sealtved fromn
T

the consept of the cogrse trace §3 shown i Figs. 5B and 68, In Fig. 7€, the patiemed chrouht

o Hnes o tre_m,smii 3 sigraal isreabized
L& AR

%
el
g
“
e
-3

fayers 8371 ared B32, suchas Eignai gﬂaﬁcs{ batses,
from the concept of the cosese trace 83 shown by Figs, 38 and 88 When the thiok metal traneg

o plane 83 over the passivation faver &, shows in Figs, 58 and 68 & composgd of multiple

patterned clragit fayers 831 and B33, @ shown in Fig TO, a polymer Ryer 38, suh as
polyimide (PO, bemdyciobuiehe (BUBY, paryieng, phodoepony SU, epoxp-hased mmerial,

slastomer or silicone, may be between the apighboring patterned sircult lypes 831 and 832,
separming the patterned circuit lvers 31 and §330 The polyier Rayer 88 may bave & thickness

between $ and 30 micromaters, & wiymr fayer 98, such a¢ palyimide {PD, benvocycldbutens
{BUBL parylens, epoxy-based material, plistospoxy SU-E, elastomer ov sifivone, may be on
the fopniost one 832 of thy pattoed ciroult lavers 831 and 832, separated by the shove
mentioned polymér lvers 88| over the paxyivation ey yer 8, a8 shows o Fige 70, dovsn the andy
ene petiernad choud Roer 831, oy v in Figs 78 sm:i T3 The pobymer laver 98 gy have g
thickneds Dadwsed 2 and 30 mincommters. s noted that ap ofeding it the polymer layer 98
exposes the pattermed cirouit layer 831 or 832, and the patternsd sircuit layer 83 o 333 has e
pad sdrtscicd op toan External olrval, &% showre e Figs, T8, 7€ and 710 Adterostbvely, 2
podyarer fayer 9%, such as polvimide (P, benzocyekdutens (BUR), parylene, epoxwbased
outerial, photoepory RU-8, elsstomer or sificons, pay be between the passivation layer § and
the bhottoourogt ooe 831 of the pmemm clrendt fayers 831 and 832, aoparaied by the ahove
meptioned polvoer fayers 98, for the stichure shown in Fig TO, or betwsen thy passivation
faver 5 und the ‘52‘15}" one patiered chreult e 831, v shown In Fig, 70 The g:\nw;swr faver 88

may have w thickness between ¥ and 30 musrometers. Multiple operings 9519, §519°, 8311,

9512 andd $814 inthe polymer Syer 93 are substartially slignsd with thy uperings S19. 519,

1512 snd 514 bithe passbeation ldyer 5, respectively The spenings 9531, 8833 and 9834 4n
e polymer layer 95 oxposs the pads expused by the uperdngy 331, 332 and 534 in the

passivation laver §, r\eﬁpmiveiy,

U213 The epordngs U531, 9537 and 9534 in the polymer layer 95 havs §0war portions
havirg widihs or tranaverse direensions larger than those of the apendngs 33, 332 and 534 in
the passivation fayer 5 sligned with the openings @531, 9532 and 9934, respestively. The
openings 9831, BA3T and Y534 dn the polymer laver 93 Rirther expese the passivation layer §

.\9

close to the operings 831, 332 sad 334 The shape of the openings 531, 532 amd 534 from atop

peeapective view may be round, stpare, rectangeli o polvgon. I the openings 331, 312 and

4}

Ex.1002

APPLE INC. / Page 324 of 1071



W I0I8 1 14687 PFOTAURIGI8/AA2 7058

o
1
$ore
oo
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$34 arn round, the ings 331, 533 and 334 aiay beve s digmeter of between ¢

s
@
k)
133
gg
fﬂ

microns, betveen | ad 100 mucrons or preferably betweent (il and 38 mierons. 1 the

apenings $31, 537 snd 834 argwquare, the openings 331, 83T and 333 may have gowidth of

betevean §.1 and 200 ndvrors, between 1 and 106 migrons, on, preferably, between {01 and 30
mcrons, ks optaings 831, 830 and 334 are rectanpular the openingy 831, 832 and $34 m
have sowidih of between Q.1 aned 200 picrove, betwien t snd 186 microms, on pmiémbi:}a

.

betwees 01 and 30 micrond, and s Jongth of botweent | sdceon and. 1 ocentimeter 1 the

f‘.J
w
s
Foei

epenings 331, 532 and 534 are polygon having wiore than Hive sides, the openings 331, 532
$34 bave d fargest dfagonal longh of between Q1 and 200 microns, between § and 10D

B 32

iorons, <, prefirally, beoween 8.3 and 3¢ nicrons. Aligrnatively the opentngs 837, 538 aad

1
2

G34 have & largest tarsverse dimension of berween 8.1 and 200 microng, between 1 and 1680
avgrony, o, preferably, between .1 sod 30 nitvons. {0 o case, the openings $310 832 and 334
have s owidih of between 0.1 and 30 mivrony, with the fower portion of $e ppenings 8331,
2332 and #8514 in e polynter layer 35 having a width of hevween 20 and 108 nvicrons.

-

U284 Eachulthe patterned dirouit fayers 831 and 832 couposing the thick metal tace
or plane 83 wver e passivition laver &, shows fn Figs 78, 70 and 7D, may islude an
adhesiordbarrisriennd laver 8311 831, 83100 of 8331 and o bulk condoction metal Taver

8112, 83§ 2a, 831 2h or 8322, The methody o fonn the patternad sircuit Inyer 831 or 832 and

the specification thersol may Hllow e methods o form the pattermed circul! laver 801, 302 or

03 and the speuification theveot shown in Figar 1841580, 16AT6M, FTAAIT, 1BAIE] and
194-19L

0218 M Figs. 7R and 7D there bnondy one patterped ciroalt Sover 831, inclnding

¥ 5

purtis serving e the previousty deseribed shick and wdde metal trace 83 over the passieation

fayer S The patterned ciroult layee B3 1 oway contxin an adhesionbarrier Jayer, & seed faver on

i

¢35

the ' athugionbarrier fuyer, and an eleciroplated metel layer 8312 on gwe seed layen the

adhesinbarrier ayer and the sced Idr composing the bogom yey 831

BEIEE Roluetny o Fige TR, cepirds to the provess foe forbuing U patterned oirgent
L ~ o

layer 831, the adhesiondarvior lnver miay be formed by a sulishie procsss or processes, ¢.g.,

P
~

sputioring & tanbecontaining laver, such as Hamam lawer o & Hlaninimenmgsten-alloy lyyey
having a thickness between TH00 and SH0C g, ':spaztming a chrombuv-containing Iayes,

such as chromiom layes having o thickeess tatween 1000 and GO0G angstrarms, orspuitering a

tantahan-coniaining laver, such a3 an atalem hyer of tantslemenitvide Iaver, having a thickness

43
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