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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. | ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/929,315 11/27/2018 10141770 AFPA-01032US5 1705
133328 7590 11/07/2018

Mojo Mobility (c/o Louis Wu)
PO Box 10074
Oakland, CA 94610

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):

Afshin Partovi, Palo Alto, CA;
Mojo Mobility Inc., Santa Clara, CA;

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.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apgropriate. 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.

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

133328 7590 07/1772018
Mojo Mobility (c/o Louis Wu)
PO Box 10074

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
Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

Oakland, CA 94610
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/929,315 10/31/2015 Afshin Partovi AFPA-01032US5 1705
TITLE OF INVENTION: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $500 $0 30 $500 10/17/2018
I EXAMINER | ART UNIT I CLASS-SUBCLASS I
FANTU, YALKEW 2859 320-108000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

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

[ "Fee Address” indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

1. Louis Wu

2

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print 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 has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

Mojo Mobility, Inc.

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Santa Clara, CA

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

Q Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[J A check is enclosed.
& Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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.

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

Authorized Signature [Louis Wu/

Date_Qctober 12, 2018

Typed or printed name Louis Wu

Registration No. 44413

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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Electronic Patent Application Fee Transmittal

Application Number: 14929315

Filing Date: 31-Oct-2015

Title of Invention: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS
First Named Inventor/Applicant Name: Afshin Partovi

Filer: Louis L. Wu

Attorney Docket Number: AFPA-01032US5

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suﬁ;l’g(t:)l in

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

UTILITY APPL ISSUE FEE 2501 1 500 500
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Description Fee Code Quantity Amount Suﬁ-;l’;(t:)l L
Extension-of-Time:
Miscellaneous:
Total in USD ($) 500
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Electronic Acknowledgement Receipt

EFS ID: 34000375

Application Number: 14929315

International Application Number:

Confirmation Number: 1705
Title of Invention: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS
First Named Inventor/Applicant Name: Afshin Partovi
Customer Number: 133328
Filer: Louis L. Wu

Filer Authorized By:

Attorney Docket Number: AFPA-01032US5
Receipt Date: 12-0CT-2018
Filing Date: 31-0CT-2015
Time Stamp: 17:34:34
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $500

RAM confirmation Number 101518INTEFSW17354800

Deposit Account

Authorized User

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

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
82077
1 Issue Fee Payment (PTO-858) 2018-10-12ssueFeePayment no 1
p 9a88b63f7b01903e6a8d2727ad8cbf336e2]
Warnings:
Information:
29971
2 Fee Worksheet (SB06) fee-info.pdf no 2
07c5913c8a2bdec723936ad8664e0fadb8e)
118e
Warnings:
Information:
Total Files Size (in bytes)# 112048

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 |
133328 7590 07/17/2018
Mojo Mobility (c/o Louis Wu) FANTU, YALKEW
PO Box 10074
Oakland, CA 94610 | ART UNIT PAPERNUMBER |
2859
DATE MAILED: 07/17/2018
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/929,315 10/31/2015 Afshin Partovi AFPA-01032US5 1705

TITLE OF INVENTION: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

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

nonprovisional SMALL $500 $0 30 $500 10/17/2018

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:

1. 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), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

aj
in
maintenance fee notifications.

pgropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
icated 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

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

133328 7590 07/1772018
Mojo Mobility (c/o Louis Wu)
PO Box 10074

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
Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

Oakland, CA 94610
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/929,315 10/31/2015 Afshin Partovi AFPA-01032US5 1705
TITLE OF INVENTION: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $500 $0 30 $500 10/17/2018
I EXAMINER | ART UNIT I CLASS-SUBCLASS I
FANTU, YALKEW 2859 320-108000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ) 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2

[ "Fee Address” indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print 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 has been filed for
recordation as set forth in 37 CFR 3.11. 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. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[J A check is enclosed.
(| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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.

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

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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A T

UNITED STATES PATENT AND TRADEMARK OFFICE

. 3 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

I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. I
14/929,315 10/31/2015 Afshin Partovi AFPA-01032US5 1705
| EXAMINER |
133328 7590 07/17/2018
Mojo Mobility (c/o Louis Wu) FANTU, YALKEW
PO Box 10074
Oakland, CA 94610 | ART UNIT PAPERNUMBER |

2859

DATE MAILED: 07/17/2018

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
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)
14/929,315 PARTOVI, AFSHIN
H i i i AlA (First Inventor to File)
Notice of Allowability Ezi?E%rFANTU 25:—,';"“ Statuis
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. IX] This communication is responsive to 03/15/2018.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] 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 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ 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 humber (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. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

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

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

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

/YALKEW FANTU/
Primary Examiner, Art Unit 2859

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180626
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Application/Control Number: 14/929,315 Page 2
Art Unit: 2859

DETAILED ACTION

As per applicant amendments and remarks filed on 03/15/2018, independent
claims 1, 16 and 20 have been amended. Applicant argued that the amended claims set
forth that the base or receiver is capable of detecting and operating under a plurality of
power protocols that requires different base operation frequencies between the base
and the receiver. This is found persuasive; hence the previous rejections to claims 1, 16
and 20 have been withdrawn. Claims 2-15; 17-19 are dependent on claims 1 and 16
respectively; therefore, the rejections to these claims have been also withdrawn.
Applicant further filed a terminal disclaimer to obviate the non-statutory obviousness

double patenting issue. The rejections have been withdrawn.

TERMINAL DISCLAIMER
The terminal disclaimer filed on 06/25/2018 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of US
7,952,322 has been reviewed and is accepted. The terminal disclaimer has been

recorded.

REASONS FOR ALLOWANCE

The following is the examiner’s statement of reasons for allowance. The prior art,
and any art of record does not disclose or suggest the following Claims 1 and 6
limitations: “ ... a system for use in wireless charging or wireless powering ... a base for

wirelessly charging or wirelessly powering; and a receiver recaiving sleciricily wirelessly
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Application/Control Number: 14/929,315 Page 3
Art Unit: 2859

from the base, the receiver associated with a ballery or device ... the receiver is
capable of detecling and operating under a pluralily of power protocols or a
pluratity of charging prolocols that reguire different base operation frequencies
between the base and the recelver, therghy asllowing the base o transfer
eleciriclly wirglessly to the ballery... In a manner consistent with a2 common
charging or common powsr protocol shared between the base and the recelver
... in combination with the remaining claim elements as set forth in Claims 1, 16, 20
and their depending claims 2-15 and 17-19. Therefore dlaims 1-20 are allowed.

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.”

Contact Information

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to YALKEW FANTU whose telephone number is (571)272-
8928. The examiner can normally be reached on M-F: 7 - 4.

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.
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Application/Control Number: 14/929,315 Page 4
Art Unit: 2859

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DREW A. DUNN can be reached on 571-272-2312. 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.

IYALKEW FANTU/
Primary Examiner, Art Unit 2859
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Ref {{Hits {{Search Query DBs iiDefault iPlurals {Time
# Operator Stamp :
L2 i1 ((wireless near (charg$3 or power$3))(base) us AND OFF 2018/06/27;
(receiv$2) (electricity) (wireles$3) (battery) PGPUB; 12:50 ‘
(detect$3) (power protocol)(different or USPAT
multitude or various)(frequenc$3)).cim. !
L4 2 ((wireless near (charg$3 or power$3))(base or {US- AND OFF 2018/06/27
stand) (receiv$2) (wireles$3 or inductiv$3) PGPUB; 12:51
(battery) (detect$3)(protocol) (different or USPAT
multitude or various)(frequenc$3)).cim.
L5 {7 ((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27
(receiv$2) (wireles$3 or inductiv$3d) (battery) PGPUB; 12:52
(detect$3) (protocol) (different or multitude or ~ {USPAT
various)(frequenc$3)).cim. !
L7 #24 §((wireless near (charg$3 or power$3)) us AND OFF 2018/06/27
(receivd2) (wireles$3 or inductiv$3)(battery) PGPUB; 12:53
(detect$3) (protocol) (different or multitude or USPAT
various)).clm. !
L12 §253 i((wireless (charg$3 or power$3)) (wireles$3 or  {US- AND OFF 2018/06/27:
inductiv$3)(battery) (detect$3)(protocol) PGPUB; 12:59
(different or multitude or various)).clm. USPAT
L13 §255 i((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27;
(wireles$3 or inductiv$3) (battery) (detect$3) PGPUB; 13:00
(different or multitude or various)).cim. USPAT R
L1526 i((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27;
(wireles$3 or inductiv$3)(battery or capcitor) PGPUB; 13:00
(detect$3) (protocol) (different or multitude or  §USPAT
various)).clm. :
L16 {30 ((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27;
(wireles$3 or inductiv$3) (battery or capacitor) {PGPUB; 13:00
(detect$3) (protocol) (different or multitude or ~ {USPAT
various)).clm. :
L17 {29  §((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27§
(wireles$3 or inductiv$3) (battery or capacitor) {PGPUB; 13:01 !
(detect$3) (protocol) (different or various)).cim. #USPAT :
L18 {383  §((wireless near (charg$3 or power$3)) us AND OFF 2018/06/27:
(wireles$3 or inductiv$3) (battery or capacitor) {PGPUB; 13:02
(detect$3 or measur$3)(protocol) (different or  {USPAT
multitude or various)).clm.
L20 {44  §((wireless near (charg$3 or power$3)) us AND OFF 2018/06/27
(wireles$3 or inductiv$3) (battery or capacitor) {PGPUB; 13:03
(detect$3 or measur$3)(protocol or standard) {USPAT
(different or multitude or various)).clm. !
[21 §190 &((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27;
(wireles$3 or inductiv$3) (battery or capacitor) {PGPUB; 13:03
(detect$3 or measur$3)(protocol or USPAT
standard)).clm. :
122 {77  §((wireless near (charg$3 or power$3)) Us AND OFF 2018/06/27:
(receiv$2) (wireles$3 or inductiv$3)(battery or  {PGPUB; 13:04
capacitor or device)(detect$3)(protocol) USPAT




EAST Search History

i ﬂ(different or multitude or various)).clm. l :
L23 {78 ((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27;
(wireles$3 or inductiv$3) (battery) (detect$3) PGPUB; 13:04 :
(protocol)).clm. USPAT !
[24 590 ((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27
(receiv$2) (wireles$3 or inductiv$3)(detect$3) #PGPUB; 13:05
(protocol)(different or multitude or USPAT
various)).clm. :
25 {{106 :i((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27;
(receiv$2) (wireles$3 or inductiv$3)(detect$3 or {PGPUB; 13:06
measur$3) (protocol) (different or multitude or ~ {USPAT
various)).clm. i
26 {190 ii((wireless near (charg$3 or power$3)) us- AND OFF 2018/06/27
(wireles$3 or inductiv$3)(battery or capacitor) {PGPUB; 13:06
(detect$3 or measur$3)(protocol or USPAT
standard)).clm.

6/27/2018 1:49:11 PM
C:\ Users\ yfantu1\ Documents\ EAST\ Workspaces\ 149293 15.inductive.charge.wsp

EASTSearchHistory.14929315_AccessibleVersion.htm[6/27/2018 1:49:15 PM]
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 14459315 PARTOVI, AFSHIN
OVHMMRR 152
YALKEW FANTU 2859
CPC
Symbol Type Version
Ho2J 025 F 2013-01-01
Ho2J 00 | 2013-01-01
HO04B 0037 | 2013-01-01
Ho2J 005 | 2013-01-01
Yo2T 7005 A 2013-01-01
Yo2T 7241 A 2013-01-01
Yo2T 16 A 2013-01-01
Yo2T 7072 A 2013-01-01
YoaT 14 A 2013-01-01
Yo2T 127 A 2013-01-01
Yo2T 122 A 2013-01-01
B6OL 182 | 2013-01-01
HO1F 14 | 2013-01-01
Ho2J 0042 | 2013-01-01
HO04B 0081 | 2013-01-01
B60OL 30 A 2013-01-01
BeOL 547 A 2013-01-01
Ho2J 0027 A 2013-01-01
Ho2J 12 | 2016-02-01
Ho2J 80 | 2016-02-01
Ho2J 50 | 2016-02-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/YALKEW FANTU/
Primary Examiner.Art Unit 2859 06/26/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20180626
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14929315 PARTOVI, AFSHIN
YALKEW FANTU 2859
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
320 108 H|o J 7/00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/YALKEW FANTU/
Primary Examiner.Art Unit 2859 06/26/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 !

U.S. Patent and Trademark Office

Part of Paper No. 20180626
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;4550315 PARTOVI, AFSHIN
YALKEW FANTU 2859
O Claims renumbered in the same order as presented by applicant O CPA X T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 17 17

2 2 18 18

3 3 19 19

4 4 20 20

5 5

6 6

7 7

8 8

9 9

1 10

12 1

13 12

10 13

14 14

15 15

16 16
NONE

Total Claims Allowed:
20

(Assistant Examiner) (Date)
/YALKEW FANTU/
Primary Examiner.Art Unit 2859 06/26/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20180626
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Bibliographic Data
Application No: 14/929 ,3 15

Foreign Priority claimed: O Yes ®No
35 USC 119 (a-d) conditions met: [ ves [No [ IMet After Allowance
Verified and Acknowledged: |/Y ALKEW FANTU/ | |
Examiner's Signature Initials
Title: POWERING AND/OR CHARGING WITH A PLURALITY OF
: PROTOCOLS
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
10/31/2015 320 2859 AFPA-01032US5
RULE
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INVENTORS
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

14929315 PARTOVI, AFSHIN
YALKEW FANTU 2859
CPC- SEARCHED
Symbol Date Examiner
Ho02J 03/17/2016 YF
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
H02J 7/0025 03/17/2016 YF
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
320 108,139,150 03/17/2016 YF
455 all 03/17/2016 YF

* 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
320/109,139,150;455/all with text search was conducted 03/17/2016 YF
Inventor's search in PALM and eDAN was conducted 03/17/2016 YF
EAST Search (See Printout) 03/17/2016 YF
Related applications search was conducted 03/17/2016 YF
search update with interference search was condcuted 03/17/2016 YF
An updated search was conducted 09/21/2016 YF
An updated search was conducted 04/25/2017 YF
An updated search was coducted 12/05/2017 YF
Interference search was conducted 06/25/2018 YF

INTERFERENCE SEARCH

/YALKEW FANTU/
Primary Examiner.Art Unit 2859

U.S. Patent and Trademark Office
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US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
320/ HO2J 108 /7/025 06/12/2015 YF

/YALKEW FANTU/

Primary Examiner.Art Unit 2859

U.S. Patent and Trademark Office
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PTO/SB/26
Doc Code: DIST.E.FILE U.S. Patent and Trademark Office
Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT
Application Number 14929315
Filing Date 31-Oct-2015
First Named Inventor Afshin Partovi
Attorney Docket Number AFPA-01032US5
Title of Invention
POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Mojo Mobility Inc. or Mojo Mobility, Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

7952322

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

O Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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@ | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 44413

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signature /Louis Wu/

Name Louis Wu

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 14929315
Filing Date: 31-Oct-2015

Applicant/Patent under Reexamination: Partovi

Electronic Terminal Disclaimer filed on  June 25, 2018

X APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 32991357
Application Number: 14929315
International Application Number:
Confirmation Number: 1705

Title of Invention:

POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

First Named Inventor/Applicant Name:

Afshin Partovi

Customer Number:

133328

Filer:

Louis L. Wu

Filer Authorized By:

Attorney Docket Number:

AFPA-01032US5

Receipt Date: 25-JUN-2018
Filing Date: 31-0CT-2015
Time Stamp: 13:45:34

Application Type:

Utility under 35 USC 111(a)

Payment information:

35b9c9624fe92a9937dfe583208a890c 14e¢
87bc

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
31903
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2

Warnings:
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Information:

Total Files Size (in bytes)# 31903

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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Application Number Application/Control No. Applicant(s)/Patent under
Reexamination
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER [ ] APPROVED X DISAPPROVED
This patent is subject
Date Filed : 15 March, 2018 to a Terminal
Disclaimer

Approved/Disapproved by:

/CRYSTAL QUEEN/

Technology Center: PLRC

Telephone:
The terminal disclaimer identifies a party who is not the applicant (only for applications filed on or after September
16,2012; See FP 14.26.10):

Below is what needs to be done to correct the defects:

For cases filed on/after 9/16/12, 37 CFR 1.321 specifies that the applicant can disclaim, and the terminal
disclaimer must specify the extent of the applicant’'s ownership.

A request under 37 CFR 1.46(c) to change the applicant needs to be filed, which is (1) a request, signed by a
1.33(b) party, (2) a corrected ADS (37 CFR 1.76(c)) that identifies the “new” applicant in the applicant
information, and is underlined since it is new, and (3) a 3.73(c) statement showing chain of title to the new
applicant. Along with the § 1.46(c) request we need a POA that gives power to the attorney who is
signing the TD, along with another copy of the TD, unless they file a TD that is signed by the applicant.

NOTE: Applicant name must be cited as it is on the ADS, including punctuations. Only box 1 or 2 should be
checked not both.

The TD must be re-filed; no new fees are due.

U.S. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/929,315 10/31/2015 Afshin Partovi AFPA-01032US5
CONFIRMATION NO. 1705
133328 POA ACCEPTANCE LETTER

Mojo Mobility (c/o0 Louis Wu)
PO Box 10074 ORIV AR
000000098125322

Oakland, CA 94610
Date Mailed: 03/16/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/15/2018.

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.

/qnguyen/

page 1 of 1
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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 COMMERGCE

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.

APPLICATION AS FILED - PART I

PATENT APPLICATION FEE DETERMINATION RECORD | Appiication or Docket Number | Filing Date
Substitute for Form PTO-875 1 4/929,31 5 10/31/2015 D To be Mailed
ENTITY: [ LARGE [X] smaLL [] micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 sasic Fee N/A N/A 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
O
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . N
37 CFR 1.16(i minus 20 = X3 =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = XS =
If the specification and drawings exceed 100 sheets
n of paper, the application size fee due is $310 ($155
A;PCLFI(RLﬂISN SIZE FEE for small entity) for each additional 50 sheets or
( 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
—
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
P—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- | 03/15/2018 | R NG M OER v | PRESENT ExTRA RATE ($) ADDITIONAL FEE (§)
Z AMENDMENT PAID FOR
LL] -
= [ogee ]-e20 minus | - 20 -0 x $50 = 0
A i EE T -0 X 5230 :
= D Application Size Fee (37 CFR 1.16(s))
<C  [f—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REgﬂFﬁg}L{NG PRNEL\J/'\lllOBUEgLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
2Z || Total (37¢cFr N i .
i R Minus = X $ =
= | Independent . ;
I (272‘;?1.?%;) Minus = X $ =
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))

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

** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE

ANITA JOHNSON

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: Afshin PARTOVI Examiner: Yalkew FANTU
Serial No.: 14/929,315 Group Art Unit: 2859
Filing Date: October 31, 2015 Confirmation No: 1705

Title: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

AMENDMENT PURSUANT TO 37 CFR 1.111

Submitted via EFS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir;
In response to the nonfinal Office Action dated December 15, 2017, Applicant requests

entry of the following amendment.

Amendments to the Claims are reflected in the listing of the claims, which begins on

page 2 of this document.

Remarks begin on page 6 of this document.

]
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LISTING OF THE CLAIMS

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

application:

1. (Currently Amended) A system for use in wireless charging or wireless powering,
comprising:

a base for wirelessly charging or wirelessly powering; and

a receiver receiving electricity wirelessly from the base, the receiver associated with a
battery or device,

wherein the base or the receiver is capable of detecting and operating under a plurality of
power protocols or a plurality of charging protocols that require different base operation
frequencies ercommunicattonmethods or messages between the base and the receiver, thereby
allowing the base to transfer electricity wirelessly to the battery or device in a manner consistent
with a common charging or common power protocol shared between the base and the receiver of

appropriate form factors.

2. (Original) The system of claim 1, wherein the receiver is associated with a battery

wirelessly charged by the base.

3. (Original) The system of claim 1, wherein the receiver is associated with a device

wirelessly charged or powered by the base.

4. (Previously Presented) The system of claim 1, comprising a plurality of receivers, each
receiver capable of receiving electricity from the base, and each receiver associated with a
different battery or a different device.

5. (Previously Presented) The system of claim 4, wherein the different batteries or

devices have a common charging or a common power protocol.

D
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6. (Previously Presented) The system of claim 4, wherein at least one battery or at least
one device has a charging or power protocol that is not common to another battery or to another

device of the system.

7. (Original) The system of claim 1, wherein the base transfers electricity wirelessly with

an efficiency of at least about 40%.

8. (Previously Presented) The system of claim 1, wherein the base or the receiver include

a coil optimized to operate efficiently with different protocols.

9. (Previously Presented) The system of claim 1, having coils in the base or in the
receivers, the coils being switched between electrical paths or being switched or tuned by

capacitors or inductors to achieve efficient power or efficient charging operation.

10. (Previously Presented) The system of claim 1, wherein the protocols use different
power transfer frequencies, or different charging methods that allow for presence detection for

the device, battery or base.

11. (Previously Presented) The system of claim 10, wherein the charging methods
between the receiver and the base includes communication through a coil as used for transfer of
power, through a separate coil, through an RF or optical link, or through a means involving

RFID, Bluetooth, WiFi, Wireless USB, NFC, Felica, Zigbee or Wireless Gigabit (WiGig).

12. (Previously Presented) The system of claim 1, wherein the battery or the device is not

charged or powered by the base in a wired manner.

13. (Previously Presented) The system of claim 9, wherein the plurality of protocols
include at least one of a Wireless Power Consortium protocol, a Power Matters Alliance

protocol, an Alliance for Wireless Power protocol, or an Apple protocol.

-3
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14. (Previously Presented) The system of claim 1, wherein the base has a substantially

flat surface on which a battery or a device may be placed for charging or powering.

15. (Previously Presented) The system of claim 1, wherein the base has a substantially

non-flat surface for interfacing with a battery or a device to be charged or powered.

16. (Currently Amended) A unit of a system for use in wireless charging or wireless
powering, comprising:

a base for wirelessly charging or wirelessly powering a receiver receiving electricity
wirelessly from the base, the receiver associated with a battery or device,

wherein the base is capable of detecting and operating under a plurality of power
protocols or a plurality of charging protocols that require different base operation frequencies of
communieation-methods or messages between the base and the receiver, thereby allowing the
base to transfer electricity wirelessly to the battery or device in a manner consistent with a
common charging or common power protocol shared between the base and the receiver of

appropriate form factors.

17. (Previously Presented) The unit of claim 16, wherein the base is capable of wirelessly

charging or powering a plurality of receivers simultaneously.

18. (Original) The unit of claim 16, wherein the base is capable of transferring electricity

wirelessly with an efficiency of at least about 40%.

19. (Previously Presented) The unit of claim 16, wherein the plurality of protocols
include at least one of a Wireless Power Consortium protocol, a Power Matters Alliance
protocol, an Alliance for Wireless Power protocol, or an Apple protocol.

20. (Currently Amended) A unit of a system that includes a base for use in wireless

charging or wireless powering:

A
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a receiver receiving electricity wirelessly from the base, the receiver associated with a
battery or device,

wherein the receiver is capable of detecting and operating under a plurality of power
protocols or a plurality of charging protocols that require different base operation frequencies of
communication-methods-or messages between the base and the receiver, thereby allowing the
base to transfer electricity wirelessly to the battery or device in a manner consistent with a
common charging or common power protocol shared between the base and the receiver of

appropriate form factors.

-5
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REMARKS

In the Office Action under reply, the Examiner issued the following rejections:

Claims 1, 16 and 10 are rejected under 35 USC 112(b) or 35 USC 112 (pre-AIA), second
paragraph as being indefinite.

Claim 1-20 are rejected on the ground of nonstatutory double patenting over various
claims of Patent No. 7,952,322;

Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 USC 102 as anticipated by Lyon
US 2004/0145342.

Claims 7, 8, 11, 13, 18, and 19 are rejected under 35 USC 103(a) as being obvious over
Lyon in view of Kari et al. (2014/0247004).

The above-identified rejections are believed overcome in view of the claim amendments

set forth above, and are otherwise traversed for the reasons set forth below.

THE ABOVE AMENDMENTS:

All independent claims have been amended to delete “or communication methods”
therefrom. As a result, the claims have been narrowed to clarify that the base or the receiver is
capable of detecting and operating under a plurality of power protocols or a plurality of charging
protocols that require different base operation frequencies or messages between the base

and the receiver. No new matter has been introduced.

SECTION 112 REJECTION:
Claims 1, 16 and 20 are rejected under 35 USC 112(b) or 35 USC 112 (pre-AIA), second

paragraph as being indefinite. In particular, the Examiner objected to the breadth of the clause
“that require different base operation frequencies or communications methods or messages
between the base and the receiver.” According to the Examiner, inclusion of “or communication
methods” renders the clause overly broad.

In response, Applicant has deleted the objected-to language. As a result, the objected-to
clause of claims 1, 16, and 20 have been narrowed to a degree such that an indefiniteness

rejection is no longer viable. Accordingly, this ground of rejection should be withdrawn.

-
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DOUBLE PATENTING REJECTION:

All claims stand rejected as under the judicially created doctrine of obvious-type double-
patenting over various claims of U.S. Patent No. 7,952,322, In support, the Examiner effectively
states that specification of the ‘322 patent fully supports claim 1 of the subject application, that
claims 16 and 20 of the subject application are similar to claim 1 of the subject application, and
that “claims 2-15 and 17-19” are somewhat similar to that claims 1-54 of the patented
application.

In response, Applicant submits a terminal disclaimer to overcome the double patenting

rejection with appropriate fees. According, this ground of rejection should be withdrawn.

SECTION 102 REJECTIONS:
Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 USC 102 as anticipated by Lyon
(US 2004/0145342). In support, the Examiner effectively states that all elements of these claims

are disclosed in various sections of Lyon because Applicant has amended the claims to include
“or” language as follows “a plurality of power protocols or a plurality of charging protocols that
require different base operation frequencies or communication methods or messages between
the base and the receiver.” In particular, the states that inclusion of “or requires communication
methods” renders claims 1, 16, and 20 overly broad so as to be anticipated by Lyon. The
Examiner effectively admits that that Lyon does not disclose or suggest “a plurality of power
protocols or a plurality of charging protocols that require different base operation frequencies or
messages between the base and the receiver.”

In response, Applicant has amended all independent claim to delete the objected-to “or”
clause. Thus, the claims now set forth that the base or the receiver is capable of detecting and
operating under a plurality of power protocols or a plurality of charging protocols that require
different base operation frequencies or messages between the base and the receiver.

Thus, all section 102 rejections should be withdrawn.

SECTION 103 REJECTIONS:

As to the section 103 rejections of claims 7, 8, 11, 13, 18, and 19, the Examiner admits

that Lyon does not disclose all elements of the rejected claims. However, the Examiner contends

T
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that Kari provides the missing disclosure. Accordingly, the Examiner maintains that Lyon and
Kari in combination renders claims 7, 8, 11, 13, 18, and 19 obvious.

In response, Application points out that Kari does not compensate for the deficiencies in
Lyon. That is, Kari does not teach the elements missing in the claims 1, 16, and 20 from which
claims 7, 8, 11, 13, 18, and 19 depend. Accordingly, all section 103 rejections should be

withdrawn as well.

CONCLUSION:

For the above-identified reasons, all claims are believed allowable, and a prompt
communication to that effect would be appreciated. The Examiner is welcome to phone the
undersigned if there are any question.

Respectfully submitted,

By:  /Louis L. Wu/
Louis L. Wu

Registration No. 44,413
Customer No. 133328
(510) 652-2397

-8
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[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ]

I hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number: | 133328
OR

l:l Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Registration Name Registration

Name Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 1 33328
OR

l:l Firm or individual name

Address

City | State Zip

Country

Telephone | Email

Assignee name and address: Mojo Mobility, Inc.

3350 Scott Blvd, Bldg 37A
Santa Clara, CA 95054

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature /Afshin Partovi/ Date 03/14/2018
Name Afshin Partovi Telephone 650-446-0001
Title President, Mojo Mobility

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 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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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.
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The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuantto 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.



ASSIGNMENT
WHEREAS, the undersigned Inventor:

Afshin Partovi, a resident of Palo Alto, California, has invented certain new and useful
improvements in:

POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

and has executed a declaration or oath for an application for a United States patent disclosing and
identifying the invention and/or said application having been filed on the 31 day of October,
2015 and assigned U.S. Patent Application No. 14/929,315.

WHEREAS Mojo Mobility Inc. (hereinafter termed "Assignee"), a corporation of the
State of California, having a place of business at 3350 Scott Blvd, Bldg 37A, Santa Clara, State
of California, wishes to acquire the entire right, title and interest in and to said application and
the invention disclosed therein, and in and to all embodiments of the invention, heretofore
conceived, made or discovered by said Inventor (all collectively hereinafter termed "said
invention"), and in and to any and all patents, certificates of invention and other forms of
protection thereon (hereinafter termed "patents") applied for or granted in the United States
and/or other countries.

NOW THEREFORE, for good and valuable consideration acknowledged by each of said
Inventor to have been received in full from said Assignee:

1. Said Inventor does hereby sell, assign, transfer and convey to said Assignee, the
entire right, title and interest (a) in and to said application and said invention; (b) in and to all
rights to apply in any or all countries of the world for patents, certificates of inventions or other
governmental grants on said invention, including the right to apply for patents pursuant to the
International Convention for the Protection of Industrial Property or pursuant to any other
convention, treaty, agreement or understanding; (c) in and to any and all applications filed and
any and all patents, certificates of inventions or other governmental grants granted on said
invention in the United States or any other country, including each and every application filed
and each and every patent granted on any application which is a division, substitution, or
continuation of any of said applications; (d) in and to each and every reissue or extension of any
of said patents; and (e) in and to each and every patent claim resulting from a reexamination
certificate for any and all of said patents.

2. Said Inventor hereby covenant and agree to cooperate with said Assignee to
enable said Assignee to enjoy to the fullest extent the right, title and interest herein conveyed in
the United States and other countries. Such cooperation by said Inventor shall include prompt
production of pertinent facts and documents, giving of testimony, executing of petitions, oaths,
declarations or other papers, and other assistance all to the extent deemed necessary or desirable
by said Assignee (a) for perfecting in said Assignee the right, title and interest herein conveyed,;
(b) for complying with any duty of disclosure; (¢) for prosecuting any of said applications; (d)
for filing and prosecuting substitute, divisional, continuing or additional applications covering
said invention; (e) for filing and prosecuting applications for reissue of any of said patents; (f) for
interference or other priority proceedings involving said invention; and (g) for legal proceedings
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involving said invention and any applications therefore and any patents granted thereon,
including without limitation opposition proceedings, cancellation proceedings, priority contests,
public use proceedings, reexamination proceedings, compulsory licensing proceedings, infringe-
ment actions and court actions; provided, however, that the expense incurred by said Inventor in
providing such cooperation shall be paid for by said Assignee.

3. The terms and covenants of this Assignment shall inure to the benefit of said
Assignee, its successors, assigns and other legal representatives, and shall be binding upon said
Inventor, their respective heirs, legal representatives and assigns.

4. Said Inventor hereby warrant and represent that they have not entered and will not
enter into any assignment, contract, or understanding in conflict herewith.

IN WITNESS WHEREOF, the said Inventor have executed this instrument on the date as
given below and delivered this instrument to said Assignee:

1 Digitally signed by Afshin Partovi

R a4 DN: en=Afshin Partovi, o=Mojo Mobility
%/f 744 . IncousCeo,
3/1 4/201 8 /{ Y : ‘;\/:{f(‘/ email=afshin.partoviemojomobility.co
4 & m, =US
" Date:2018.03.14 12:21:14 -07'00'
Date Afshin Partovi
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Application Number: 14929315

Filing Date: 31-Oct-2015

Title of Invention: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS
First Named Inventor/Applicant Name: Afshin Partovi

Filer: Louis L. Wu

Attorney Docket Number: AFPA-01032US5

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suﬁ;l’g(t:)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Miscellaneous:
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Electronic Acknowledgement Receipt

EFS ID: 32057774

Application Number: 14929315

International Application Number:

Confirmation Number: 1705
Title of Invention: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS
First Named Inventor/Applicant Name: Afshin Partovi
Customer Number: 133328
Filer: Louis L. Wu

Filer Authorized By:

Attorney Docket Number: AFPA-01032US5
Receipt Date: 15-MAR-2018
Filing Date: 31-0CT-2015
Time Stamp: 03:07:47
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $160

RAM confirmation Number 031518INTEFSW03084600

Deposit Account

Authorized User

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

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:
30466
6 Fee Worksheet (SB06) fee-info.pdf no 2
e3ce6da3cb75fa0efe097688f01d74b702dal
b255
Warnings:
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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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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.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT AFPA-01032US5

In re Application of: Afshin Partovi
Application No.: 14/929,315

Filed: October 31, 2015
Forr POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

The owner*, _Mojo Mobility, Inc , of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of prior patent No. 7.952.322 as the term of said prior patent is presently shortened

by any terminal disclaimer. The owner hereby agrees that any patent so granted on the instant application shall be enforceable only for and
during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant application
and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by any
terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No._44413

/Louis Wu/ 2018-03-15
Signature Date

Louis Wu
Typed or printed name

510-652-2397
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.
WARNING: Information on this form may become public. Credit card information should not

be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. 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 c omplete,
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 bu rden, 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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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.
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The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

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

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

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

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

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

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

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



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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)
Applicant/Patent Owner;: Mojo Mobility, Inc.

Application No./Patent No.: _14/929,315 Filed/Issue Date: October 31, 2018

Titled: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

Mojo Mobility, Inc. , a Corporation

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

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

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

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

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

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

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

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

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

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

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

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

1. 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.
2. 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.

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. 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.

3. From:

STATEMENT UNDER 37 CFR 3.73(c)

4. From:

5. From:

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

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

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

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

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

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

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

/Louis Wu/ March 15, 2018
Signature Date

Louis Wu 44413

Printed or Typed Name Title or Registration Number

Page 51 of 374

[Page 2 of 2]




Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

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

Page 52 of 374



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.USP[O gov

APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO.
14/929,315 10/31/2015 Afshin Partovi AFPA-01032US5 1705
133328 7590 12/15/2017
; - . EXAMINER
Mojo Mobility (c/o Louis Wu) |
PO Box 10074 FANTU, YALKEW

Oakland, CA 94610

| ART UNIT | PAPER NUMBER
2859
| MAIL DATE | DELIVERY MODE
12/15/2017 PAPER

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.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/929,315 PARTOVI, AFSHIN

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
YALKEW FANTU 2859 E‘;‘“s

-- 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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 10/21/2017.
] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] 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[] 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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims
5)[X Claim(s) 1-20is/are pending in the application.

5a) Of the above claim(s) ____is/are withdrawn from consideration.
8)[1 Claim(s) is/are allowed.
7)X Claim(s) 1-20 is/are rejected.
8)[] Claim(s) ____is/are objected to.
[ 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
hitp/reww. usplo.dov/patents/init_events/peh/index.jsp or send an inquiry to PPHieadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[J The drawing(s) filed on 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[JSome * c)[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) I:l Notice of References Cited (PTO-892) 3) g Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. 20171207 .
2) D Information Disclosure Statement(s) (PTO/SB/08) 4 I:' Other:
Paper No(s)/Mail Date ____ ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-13) Office Action Summary Part of Paper No./Mail Date 20171207
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Application/Control Number: 14/929,315 Page 2
Art Unit: 2859

DETAILED ACTION

The present application is being examined under the pre-AlA first to invent
provisions. As per applicant remarks of 10/21/2017, a terminal disclaimer has been
field on 10/21/2017, but disqualified (approved) for the reason that the person who
signed the terminal disclaimer (TD) does not have a power of attorney (POA), nor
appointed or listed in the OATH. TD fee is not also paid and no authorization to charge
deposit account (See DISQ filed on 10/13/2017). Therefore, the non-statutory
obviousness double patenting rejections, which was used in the past office action is
maintained until appropriate corrections are filed. Examiner requested interview was
made on 12/07/2017 with applicant’s attorney, Louis Wu, discussing the above
described issues and the broadness of the amended claims when an “OR” phrase is
used. Applicant’'s attorney, agreed to discuss and hopefully solve this concern in
consultation with the applicant, and respond soon.

Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on
10/21/2017 has been entered.

Claim Rejections -35USC § 112

The following is a quotation of 35 U.S.C. 112(b):
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Application/Control Number: 14/929,315 Page 3
Art Unit: 2859

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1, and 20 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AlA
the applicant regards as the invention.

Claim 1 is amended to describe a plurality of charging protocol adding the

following limitations “that require different base operation frequencies OF

communication methods OI' messages between the base and the receiver”.

In this claim amendment the optional use of "OR" make use of pick one of the
limitations, such as "communication methods" that made the claim limitations broad.
Therefore, the previous claim limitations is not clearly distinguished from the previous
one. Claims 16 and 20 are amended similarly, and the above description do apply to
these claims too. Appropriate correction is required.

DOUBLE PATENTING

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double

patenting rejection is appropriate where the claims at issue are not identical, but at least
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Application/Control Number: 14/929,315 Page 4
Art Unit: 2859

one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to:

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp.
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Art Unit: 2859

Claim1 is rejected on the ground of nonstatutory double patenting over claim 1 of
U.S. Patent No. US 7,952,322 since the claims, if allowed, would improperly extend the
“right to exclude” already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter, as follows: the receiver associated with a battery wherein the
base is capable of detecting and operating plurality of charging protocols.

Furthermore, there is no apparent reason why applicant was prevented from
presenting claims corresponding to those of the instant application during prosecution of
the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158
USPQ 210 (CCPA 1968). See also MPEP § 804. Claims 16 and 20 of the instant
application is similar to claim 1 of the instant application, therefore is subject to the

same. Claims 2-15 and 17-19 are somewhat similar to that of claims 1-54 of the

patented application.

Claim 1 of instant application: 14/929,315

Claim 1 of paten’d application US7,952,322

A systom for use In wireless charging or

A mobile, electronic, or other device and/or

wirglessly charging or wirelessly powering:

battery ... capable of being inductively

wireless powering, comprsing: g _base for

powered or charged comprising: a_receiver

for one of inductively powering or charging

angd a8 receiver capable  of receiving

the mobile, electronic, or other device and/or

battery. ... a base unit that are capable of

glechricity  wirelessly from the base. the

being selectively switched or activated by a

switch _in _the base unit associated with the

regeiver assaciated with a baltery or devige,

one or more primary coils, and also having a

wherein the base or the regeiver is capable

generally planar or curved face ... an

glectrical current is generated within the

receiver coil and is used to power or charge
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Page 6

of detecting and operating under a glurglity

the mobile, electronic, or other device and/or

of power protocols or a pluraily of charging

protocols,  thershy allowing the bass o

transfer electhricily wirelessly o the battery or

dovice In 8 manner consisterd with g

battery ... a microcontroller ... configured to
provide  wireless identification  and/or
authentication of the receiver to the base unit,
using current modulation or other form of
wireless charging; and wherein, the mobile,
electronic, or other device and/or battery ... is
positioned in proximity to the base unit having

OOMMIon charaing  or  COMInon.  Dower

protocol shared between the base and the

regeiver.

the one or _more primary coils capable of
being selectively switched, so that the
receiver coil is generally aligned upon the one
or_more primary coils in the base unit ... the
receiver near the base unit, and/or wirelessly
exchange additional Information to provide
optimum power transfer to the receiver.

Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to AIA 35

U.S.C. 102 and 1083 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of

rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

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

invention.
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Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 U.S.C. 102 as being
anticipated by Lyon (US 2004/0145342).

With respect to claims 1, 16 and 20, Lyon discloses a system for use in
wireless charging or wireless powering (Fig. 2, 106 and 208), comprising: a base for
wirelessly charging and/or wirelessly powering (Para. # 0013 and 0022); and a receiver
capable of receiving electricity wirelessly from the base (Para. # 0015), the receiver
associated with a battery or device (Fig. 2, 204-battery -234), wherein the base or the
receiver is capable of detecting and operating under a plurality of power protocols or a

plurality of charging protocols that requires communication methods (Para. # 0018: FIG.

2 provides a block diagram of inductive charger 106 and a device 204 and a
communication means 220. Inductive charger 106 includes a variable frequency
for multiple inductors 206, an alternating current source 208, a set of inductors
210 through 212, an input frequency control 214 with... a processor 218, and a
communication port 243 used to communicate over a separate data
communication channel 220), thereby allowing the base to transfer electricity
wirelessly to the battery or device in a manner consistent with a common charging or
common power protocol shared between the base and the receiver of appropriate form
factors (Para. # 0014 and 0026).

With respect to claims 2, 3 and 17, Lyon discloses the system use in a wireless
charging, wherein the receiver is associated with a battery wirelessly charged by the

base (Para. # 0015; see also Fig. 2, 204).

Page 60 of 374



Application/Control Number: 14/929,315 Page 8
Art Unit: 2859

With respect to claim 4, Lyon discloses the system use in a wireless charging,
comprising a plurality of receivers, each receiver capable of receiving electricity from the
base, and each receiver associated with a different battery and/or a different device
(Para. # 0015-such as PDA (108), phone (116, etc. see also Fig. 1, 100).

With respect to claim 5, Lyon discloses the system use in a wireless charging,
wherein the different batteries or devices have a common charging or a common power
protocol (Fig. 2, charging port 243/242).

With respect to claim 6, Lyon discloses the system use in a wireless charging
wherein at least one battery and/or at least one device has a charging or power protocol
that is not common to another battery and/or to another device of the system (Para. #
0023: charging port 242).

With respect to claim 9, Lyon discloses the system use in a wireless charging
having coils in the base or in the receivers, the coils being switched between electrical
paths and/or being switched or tuned by capacitors or inductors to achieve efficient
power or efficient charging operation (Para. # 0015, 0016).

With respect to claim 10, Lyon discloses the system use in a wireless charging
wherein the protocols use different power transfer frequencies, or different charging
methods that allow for presence detection for the device, battery and/or base (Para. #
0016, 0018 and 0029).

With respect to claim 12, Lyon discloses the system use in a wireless charging
wherein the battery or/or the device is not charged or powered by the base in a wired

manner (Para. # 0005).
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With respect to claim 14, Lyon discloses the system use in a wireless charging,
wherein the base has a substantially flat surface on which a battery and/or a device may
be placed for charging and/or powering (Para. # 0016).

With respect to claim 15, Lyon discloses the system use in a wireless charging
wherein the base has a substantially non-flat surface for interfacing with a battery and/or
a device to be charged and/or powered (Para. # 0016).

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

for all obviousness rejections set forth in this Office action:

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

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under pre-AlA 35 U.S.C. 103(a) are summarized as follows:

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

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

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

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

This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter

of the various claims was commonly owned at the time any inventions covered therein
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were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.
102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

Claims 7, 8, 11, 13, 18, 19 are under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Lyon as disclosed above, further in view of Kari et al. (US
2014/0247004)(Hereinafter, Kari).

With respect to claims 7 and 18, Lyon discloses the system use in a
wireless charging as described above, but does not expressly disclose the base transfer
electricity wirelessly with an efficiency of at least about 40%.

Kari discloses, on the other hand, disclose the base transfer electricity
wirelessly with an efficiency of at least about 40% (see Para. # 0129- with transfer
efficiency of more than 75%).

LYON and Kari are analogous art because they are from the same field of
endeavor namely Charger system and charging data charging.

At the time of the invention, it would have been obvious to a person of ordinary
skill in the art to have incorporated a wireless or inductive charging system that
effectively transfer with an efficiency of at least 40 % to the Charging system of Lyon in
view of the teachings of Kari. The motivation for doing so would have been obvious in

view of the teachings of Kari that the additional components of the system improve
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power transmission efficiency that exceeds 75% during the charging period or wireless
memory charging period (Para. # 0129).

With respect to claim 8, Kari discloses the system wherein the base and/or the
receiver include a coil optimized to operate efficiently with different protocols (such as
RFID, NFC as in Para. # 0100, 0108- charging and interference protocol).

With respect to claim 11, Kari discloses the system a wireless charging wherein
the charging method between the receiver and the base includes charging through a
coil as used for transfer of power, through a separate coil, through an RF or optical link,
and or through a means involving RFID, Bluetooth, WiFi, Wireless USB, NFC, Felica,
Zigbee and/or Wireless Gigabit (WiGig) (Para. # 0100).

With respect to claims 13 and 19, Kari discloses the system a wireless
charging wherein the plurality of protocols include at least one of a Wireless Power
Consortium protocol, a Power Matters Alliance protocol, an Alliance for Wireless Power
protocol, or an Apple protocol (Para. # 0100).

Response to Arguments

Applicant's arguments filed on 10/21/2017 have been fully considered but they
are not persuasive to overcome the references of Lyon and Kari (See rejections above).

Applicant, in the remarks pages 7-9, indicates that “... charging protocols require
different base operation frequencies or communication methods or messages between
the base and the receiver, and as a result, the base is allowed to transfer electric

wirelessly ..."
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As discussed above, the amended limitations do not specifically calls for
“‘messages between the base and the receiver” since this limitation is not specifically
claimed in one of the above claims amended. The optional use of “or” made the claim
limitations so broad that the broader clam limitation of “communication methods” is
only used here. Therefore, applicant’s argument with regard to “messages between the
base and receiver...” is not considered part of the claim, and found the argument to be
irrelevant to the claim(s).

Contact Information

Any inquiry concerning this communication or earlier communication from the
examiner should be directed to YALKEW FANTU whose telephone number is (571)272-
8928. The examiner can normally be reached on M-F: 7 - 4.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DREW A. DUNN can be reached on 571-272-2312. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/YALKEW FANTU/
Primary Examiner, Art Unit 2859
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: Afshin PARTOVI Examiner: Yalkew FANTU
Serial No.: 14/929,315 Group Art Unit: 2859
Filing Date: October 31, 2015 Confirmation No: 1705

Title: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

AMENDMENT PURSUANT TO 37 CFR 1.116 AND
REQUEST FOR CONTINUED EXAMINATION (RCE)

Submitted via EFS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In response to the final Office Action dated May 2, 2017, Applicant requests entry of the

following amendment.

Amendments to the Claims are reflected in the listing of the claims, which begins on

page 2 of this document.
Remarks begin on page 6 of this document.

A terminal disclaimer accompanies these papers, as well as appropriate RCE, terminal

disclaimer, and extension of time fees.

]
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LISTING OF THE CLAIMS

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

application:

1. (Currently Amended) A system for use in wireless charging or wireless powering,
comprising:

a base for wirelessly charging or wirelessly powering; and

a receiver receiving electricity wirelessly from the base, the receiver associated with a
battery or device,

wherein the base or the receiver is capable of detecting and operating under a plurality of

power protocols or a plurality of charging protocols that require different base operation

frequencies or communication methods or messages between the base and the receiver, thereby

allowing the base to transfer electricity wirelessly to the battery or device in a manner consistent
with a common charging or common power protocol shared between the base and the receiver of

appropriate form factors.

2. (Original) The system of claim 1, wherein the receiver is associated with a battery

wirelessly charged by the base.

3. (Original) The system of claim 1, wherein the receiver is associated with a device

wirelessly charged or powered by the base.

4. (Previously Presented) The system of claim 1, comprising a plurality of receivers, each
receiver capable of receiving electricity from the base, and each receiver associated with a
different battery or a different device.

5. (Previously Presented) The system of claim 4, wherein the different batteries or

devices have a common charging or a common power protocol.

D
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6. (Previously Presented) The system of claim 4, wherein at least one battery or at least
one device has a charging or power protocol that is not common to another battery or to another

device of the system.

7. (Original) The system of claim 1, wherein the base transfers electricity wirelessly with

an efficiency of at least about 40%.

8. (Previously Presented) The system of claim 1, wherein the base or the receiver include

a coil optimized to operate efficiently with different protocols.

9. (Previously Presented) The system of claim 1, having coils in the base or in the
receivers, the coils being switched between electrical paths or being switched or tuned by

capacitors or inductors to achieve efficient power or efficient charging operation.

10. (Previously Presented) The system of claim 1, wherein the protocols use different
power transfer frequencies, or different charging methods that allow for presence detection for

the device, battery or base.

11. (Previously Presented) The system of claim 10, wherein the charging methods
between the receiver and the base includes communication through a coil as used for transfer of
power, through a separate coil, through an RF or optical link, or through a means involving

RFID, Bluetooth, WiFi, Wireless USB, NFC, Felica, Zigbee or Wireless Gigabit (WiGig).

12. (Previously Presented) The system of claim 1, wherein the battery or the device is not

charged or powered by the base in a wired manner.

13. (Previously Presented) The system of claim 9, wherein the plurality of protocols
include at least one of a Wireless Power Consortium protocol, a Power Matters Alliance

protocol, an Alliance for Wireless Power protocol, or an Apple protocol.

-3
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14. (Previously Presented) The system of claim 1, wherein the base has a substantially

flat surface on which a battery or a device may be placed for charging or powering.

15. (Previously Presented) The system of claim 1, wherein the base has a substantially

non-flat surface for interfacing with a battery or a device to be charged or powered.

16. (Currently Amended) A unit of a system for use in wireless charging or wireless
powering, comprising:

a base for wirelessly charging or wirelessly powering a receiver receiving electricity
wirelessly from the base, the receiver associated with a battery or device,

wherein the base is capable of detecting and operating under a plurality of power

protocols or a plurality of charging protocols_that require different base operation frequencies or

communication methods or messages between the base and the receiver, thereby allowing the

base to transfer electricity wirelessly to the battery or device in a manner consistent with a
common charging or common power protocol shared between the base and the receiver of

appropriate form factors.

17. (Previously Presented) The unit of claim 16, wherein the base is capable of wirelessly

charging or powering a plurality of receivers simultaneously.

18. (Original) The unit of claim 16, wherein the base is capable of transferring electricity

wirelessly with an efficiency of at least about 40%.

19. (Previously Presented) The unit of claim 16, wherein the plurality of protocols
include at least one of a Wireless Power Consortium protocol, a Power Matters Alliance
protocol, an Alliance for Wireless Power protocol, or an Apple protocol.

20. (Currently Amended) A unit of a system that includes a base for use in wireless

charging or wireless powering:

A
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a receiver receiving electricity wirelessly from the base, the receiver associated with a
battery or device,
wherein the receiver is capable of detecting and operating under a plurality of power

protocols or a plurality of charging protocols_that require different base operation frequencies or

communication methods or messages between the base and the receiver, thereby allowing the

base to transfer electricity wirelessly to the battery or device in a manner consistent with a
common charging or common power protocol shared between the base and the receiver of

appropriate form factors.

-5
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REMARKS

In the Office Action under reply, the Examiner withdrew the previously issued rejections
under 35 USC 112, but issued the following rejections:

Claim 1-20 are rejected on the ground of nonstatutory double patenting over various
claims of Patent No. 7,952,322;

Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 USC 102 as anticipated by Lyon
US 2004/0145342.

Claims 7, 8, 11, 13, 18, and 19 are rejected under 35 USC 103(a) as being obvious over
Lyon in view of Kari et al. (2014/0247004).

The above-identified rejections are believed overcome in view of the claim amendments

set forth above, and are otherwise traversed for the reasons set forth below.

THE ABOVE AMENDMENTS:

All independent claims have been amended to clarify that the base or the receiver is
capable of detecting and operating under a plurality of power protocols or a plurality of charging
protocols that require different base operation frequencies or communication methods or
messages between the base and the receiver. Support for this amendment can be found
throughout the specification as filed, e.g., in paragraph [0128], [0294], [0299] and [0312]. Thus,

no new matter has been introduced.

DOUBLE PATENTING REJECTION:

All claims stand rejected as under the judicially created doctrine of obvious-type double-
patenting over various claims of U.S. Patent No. 7,952,322, In support, the Examiner effectively
states that specification of the ‘322 patent fully supports claim 1 of the subject application, that
claims 16 and 20 of the subject application are similar to claim 1 of the subject application, and
that “claims 2-15 and 17-19” are somewhat similar to that claims 1-54 of the patented
application.

In response, Applicant submits a terminal disclaimer to overcome the double patenting

rejection. According, this ground of rejection should be withdrawn.

-
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SECTION 102 REJECTIONS:
Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 USC 102 as anticipated by Lyon
(US 2004/0145342). In support, the Examiner effectively states that all elements of these claims

are disclosed in various sections of Lyon.

As an initial matter, Applicant points out that Lyon generally provides a pad that has
many coils and that the charger makes a determination to drive the different coils in a certain
way in amplitude and phase so that the resulting magnetic field from addition of the multiple
fields can charge one or more devices on the charger. Thus, Lyon has nothing to do with the
subject matter of the pending claims.

In addition, Applicant has reviewed Lyon in its entirely and notes that the cited reference
does not disclose what the Examiner contends that it discloses. For example, the Examiner cites
paragraph [0018] of Lyon as disclosing a base or a receiver that is capable of detecting and
operating under a plurality of power protocols or a plurality of charging protocols. The
Examiner has erred. Paragraph [0018] has nothing to do with a plurality of power or charging
protocols. Instead, paragraph [0018] merely provides a description of FIG. 2, which depicts a
block diagram of a single inductive charger 106 and a single device 204. In fact, the term
“protocol” does not appear anywhere in Lyon, including paragraph [0018]. While the term
“parameter” appears in Lyon, it should also be noted that the term “parameter” is not
synonymously used as the term “protocol” in the subject application. Thus, it appears that the
Examiner has misread Lyon as a whole.

Similarly, the Examiner errs when he points to paragraphs [0014] and [0026] as
disclosing technology that allow the base to transfer electricity wirelessly to the battery or device
in a manner consistent with a common charging or common power protocol shared between the
base and the receiver of appropriate form factors. Paragraph [0014] address communication via
a bidirectional channel, and paragraph [0026] address memory that includes matter such as
inductor or charger information. There is simply no disclosure pertaining to “appropriate form
factors.” The term “form factor” also does not appear anywhere in Lyon. Thus, all section 102
rejections issued by the Examiner lack proper support in Lyon.

Furthermore, all independent claims have been amended to indicate that the base or the

receiver is capable of detecting and operating under a plurality of power protocols or a plurality

T
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of charging protocols that require different base operation frequencies or communication
methods or messages between the base and the receiver. As aresult, the base is allowed to
transfer electricity wirelessly to the battery or device in a manner consistent with a common
charging or common power protocol shared between the base and the receiver. This feature
further differentiates the present invention from the technologies set forth in Lyon. There is
simply nothing in Lyon that discloses technology in which the charging may take place using
more than one protocol (frequency of operation, communication method, message structure,
etc.). Similarly, there is nothing in Lyon that indicates that charger or the receiver can determine
whether they can support a common protocol and can proceed to charge using that protocol.

Thus, all section 102 rejections should be withdrawn,

SECTION 103 REJECTIONS:

As to the section 103 rejections of claims 7, 8, 11, 13, 18, and 19, the Examiner admits
that Lyon does not disclose all elements of the rejected claims. However, the Examiner contends
that Kari provides the missing disclosure. Accordingly, the Examiner maintains that Lyon and
Kari in combination renders claims 7, 8, 11, 13, 18, and 19 obvious.

In response, Application points out that Kari does not compensate for the deficiencies in
Lyon. That is, Kari does not teach the elements missing in the claims 1, 14, and 20 from which
claims 7, 8, 11, 13, 18, and 19 depend. Accordingly, all section 103 rejections should be

withdrawn as well.

CONCLUSION:

For the above-identified reasons, all claims are believed allowable, and a prompt
communication to that effect would be appreciated. The Examiner is welcome to phone the
undersigned if there are any question.

Respectfully submitted,

By:  /Louis L. Wu/
Louis L. Wu

Registration No. 44,413
Customer No. 133328
(510) 652-2397

-8
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14/929,315 10/31/2015 Mojo Mobility Inc. AFPA-01032US5 48007

Acknowledgement of Change to Small Entity Status
The entity status change request below filed through Private PAIR on 09/27/2017 has been accepted.
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Change of Entity Status:

X Applicant asserting small entity status. See 37 CFR 1.27.

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.

This portion must be completed by the signatory or signatories making the entity status change in accordance

with 37 CFR 1.4(d)(4).
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Name: Louis Wu
|Registrati0n Number: 44413
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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.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/929,315 PARTOVI, AFSHIN

Office Action Summary Examiner Art Unit AlIA (First Inventor to File)
YALKEW FANTU 2859 ﬁg‘“s

-- 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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.
- |f 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)IXI Responsive to communication(s) filed on 12/30/2016.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[] 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[] 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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
5)X] Claim(s) 1-20is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[ 1 Claim(s) is/are allowed.
7)X Claim(s) 1-20is/are rejected.
8)[1 Claim(s) ____is/are objected to.
9)[J 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
hitp/reww . usplo.dov/patenis/init_events/privindex.jsp or send an inquiry to PPHfeadback@uspto.qoy.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome* c)[JNone of the:
1.[] Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.
3.0 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) D Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08) 4 D Other-
Paper No(s)/Mail Date ____ ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-13) Office Action Summary Part of Paper No./Mail Date 20170429
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DETAILED ACTION

The present application is being examined under the pre-AlA first to invent
provisions. As per applicant remarks of 12/30/2016, claims 1, 4-6, 8-17 and 19-20 are
amended. Claim 20 labeled as “Original” considered as a typo error, and considered as
“currently amended”. Claims 1-20 are pending.

As per applicant amendment and persuasive argument to the section 112
rejection with regard to claim 1 to remove the apparent ambiguity, the rejection has
been withdrawn. Other previous 112 rejection to claims 12, 13 and 19 have been also
withdrawn for the same amendments to claims limitations and further clarifications
made as described in pages 7-8 of the remarks of 12/30/2016.

DOUBLE PATENTING

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.

1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
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686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
determine what form should be used. A web-based eTerminal Disclaimer may be filled
out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to:

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp.

Claim1 is rejected on the ground of nonstatutory double patenting over claim 1 of
U.S. Patent No. US 7,952,322 since the claims, if allowed, would improperly extend the
“right to exclude” already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter, as follows: the receiver associated with a battery wherein the

base is capable of detecting and operating plurality of charging protocols.
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Page 4

Furthermore, there is no apparent reason why applicant was prevented from

presenting claims corresponding to those of the instant application during prosecution of

the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158

USPQ 210 (CCPA 1968). See also MPEP § 804. Claims 16 and 20 of the instant

application is similar to claim 1 of the instant application, therefore is subject to the

same. Claims 2-15 and 17-19 are somewhat similar to that of claims 1-54 of the

patented application.

Claim 1 of instant application: 14/929,315

Claim 1 of paten’d application US7,952,322

A asystem for yse in wirsless charging or

A mobile, electronic, or other device and/or

wirgless powering, comprising: a_base for

wirglessly charging or wirslessly powering;

and  a  recelver  capable of  receiving

gsloctriclly wirglessly from the bass. ihe

battery ... capable of being inductively
powered or charged comprising: a receiver
for one of inductively powering or charging
the mobile, electronic, or other device and/or
battery, ... a base unit that are capable of
being selectively switched or _activated by a
switch in_the base unit associated with the

receiver aasociated with 2 battery or device,

wherain e base or the receiver iz capable

of detecting and operaling under a plurality

of power protocois or a plurality of charging

protocols, thereby  allowing the base o

transfer stectricity wirsiessly to the battery or

dovica in o a manner consistant with &

COMMoN. Charging  OF  QOMUTICH  DOWar

protoco! shared bebween the base and the

one _or more primary coils, and also having a
generally planar _or _curved face ... an
glectrical _current is generated within _the
receiver coil and is used to power or charge
the mobile, electronic, or other device and/or
battery ... a microcontroller ... configured to
provide  wireless identification  and/or
authentication of the receiver to the base unit,
using current _modulation or other form of
wireless charging; and wherein, the mobile,
electronic, or other device and/or battery ... is
positioned in proximity to the base unit having
the one or more primary coils capable of
being selectively switched, so that the
receiver coil is generally aligned upon the one
or_ more primary coils in the base unit ... the
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rE0RIVer. receiver near the base unit, and/or wirelessly
exchange additional Information to provide
optimum power transfer to the receiver.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

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

Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 U.S.C. 102 as being
anticipated by Lyon (US 2004/0145342).

With respect to claims 1, 16 and 20, Lyon discloses a system for use in
wireless charging or wireless powering (Fig. 2, 106 and 208), comprising: a base for
wirelessly charging and/or wirelessly powering (Para. # 0013 and 0022); and a receiver
capable of receiving electricity wirelessly from the base (Para. # 0015), the receiver

associated with a battery or device (Fig. 2, 204-battery -234), wherein the base or the

receiver is capable of detecting and operating under a plurality of power protocols or a
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plurality of charging protocols (Para. # 0018), thereby allowing the base to transfer
electricity wirelessly to the battery or device in a manner consistent with a common
charging or common power protocol shared between the base and the receiver of
appropriate form factors (Para. # 0014 and 0026).

With respect to claims 2, 3 and 17, Lyon discloses the system use in a wireless
charging, wherein the receiver is associated with a battery wirelessly charged by the
base (Para. # 0015; see also Fig. 2, 204).

With respect to claim 4, Lyon discloses the system use in a wireless charging,
comprising a plurality of receivers, each receiver capable of receiving electricity from the
base, and each receiver associated with a different battery and/or a different device
(Para. # 0015-such as PDA (108), phone (116, etc. see also Fig. 1, 100).

With respect to claim 5, Lyon discloses the system use in a wireless charging,
wherein the different batteries or devices have a common charging or a common power
protocol (Fig. 2, charging port 243/242).

With respect to claim 6, Lyon discloses the system use in a wireless charging
wherein at least one battery and/or at least one device has a charging or power protocol
that is not common to another battery and/or to another device of the system (Para. #
0023: charging port 242).

With respect to claim 9, Lyon discloses the system use in a wireless charging
having coils in the base or in the receivers, the coils being switched between electrical
paths and/or being switched or tuned by capacitors or inductors to achieve efficient

power or efficient charging operation (Para. # 0015, 0016).
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With respect to claim 10, Lyon discloses the system use in a wireless charging
wherein the protocols use different power transfer frequencies, or different charging
methods that allow for presence detection for the device, battery and/or base (Para. #
0016, 0018 and 0029).

With respect to claim 12, Lyon discloses the system use in a wireless charging
wherein the battery or/or the device is not charged or powered by the base in a wired
manner (Para. # 0005).

With respect to claim 14, Lyon discloses the system use in a wireless charging,
wherein the base has a substantially flat surface on which a battery and/or a device may
be placed for charging and/or powering (Para. # 0016).

With respect to claim 15, Lyon discloses the system use in a wireless charging
wherein the base has a substantially non-flat surface for interfacing with a battery and/or
a device to be charged and/or powered (Para. # 0016).

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

for all obviousness rejections set forth in this Office action:

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

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under pre-AlA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.
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2. Ascertaining the differences between the prior art and the claims at issue.

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

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

This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.
102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

Claims 7, 8, 11, 13, 18, 19 are under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Lyon as disclosed above, further in view of Kari et al. (US
2014/0247004)(Hereinafter, Kari).

With respect to claims 7 and 18, Lyon discloses the system use in a
wireless charging as described above, but does not expressly disclose the base transfer
electricity wirelessly with an efficiency of at least about 40%.

Kari discloses, on the other hand, disclose the base transfer electricity
wirelessly with an efficiency of at least about 40% (see Para. # 0129- with transfer

efficiency of more than 75%).
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LYON and Kari are analogous art because they are from the same field of
endeavor namely Charger system and charging data charging.

At the time of the invention, it would have been obvious to a person of ordinary
skill in the art to have incorporated a wireless or inductive charging system that
effectively transfer with an efficiency of at least 40 % to the Charging system of Lyon in
view of the teachings of Kari. The motivation for doing so would have been obvious in
view of the teachings of Kari that the additional components of the system improve
power transmission efficiency that exceeds 75% during the charging period or wireless
memory charging period (Para. # 0129).

With respect to claim 8, Kari discloses the system wherein the base and/or the
receiver include a coil optimized to operate efficiently with different protocols (such as
RFID, NFC as in Para. # 0100, 0108- charging and interference protocol).

With respect to claim 11, Kari discloses the system a wireless charging wherein
the charging method between the receiver and the base includes charging through a
coil as used for transfer of power, through a separate coil, through an RF or optical link,
and or through a means involving RFID, Bluetooth, WiFi, Wireless USB, NFC, Felica,
Zigbee and/or Wireless Gigabit (WiGig) (Para. # 0100).

With respect to claims 13 and 19, Kari discloses the system a wireless
charging wherein the plurality of protocols include at least one of a Wireless Power
Consortium protocol, a Power Matters Alliance protocol, an Alliance for Wireless Power

protocol, or an Apple protocol (Para. # 0100).
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Response to Arguments

Applicant's arguments filed on 12/30/2016 have been fully considered but they
are not persuasive to overcome the references of Lyon and Kari (See rejections above).

Examiner appreciated applicant indication of a typo errors mention in the last line
of the obviousness double patenting discussion paragraph that shows claim 21-22 as
this application only have claims 1-20. All other documents verifies that the rejection or
comments are based only claims 1-20.

Applicant, in the remarks page 7, indicates that “... application 2007/0182367 is
Partovi {as used in the earlier action and corrected by the new reference based on
applicant argument of the same inventor and both are commonly assigned to Mojo
Mobility(see Remarks of 06/23/2016)} but, Lyon refers to US 2004/0145342 having a
publication date of July 2004 ... " As disclosed in every claim rejection in the last office
action, the name “Lyon” is used replacing the previous Partovi, but on the heading, the
reference wasn'’t edited as a typo error. The last attached 892 form, dated 09/28/2016,
shows, Lyon with a reference number to US 2004/0145342 (replacing the previous
Partovi for reason indicated earlier) as applicant indicated there. Examiner appreciated,
as indicated, early in the comment section for understanding these typographical errors.

As per the previous office action rejection of section 102/103, no specific
argument is found the in this remarks, and the amended claims in most parts broaden
the claims limitations as and/or is replaced by the broader term “or” making alternative

or optional selection within the “either or “limitations.
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Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a). A shortened statutory period for reply to this final action is set to expire
THREE MONTHS from the mailing date of this action. In the event a first reply is filed
within TWO MONTHS of the mailing date of this final action and the advisory action is
not mailed until after the end of the THREE-MONTH shortened statutory period, then
the shortened statutory period will expire on the date the advisory action is mailed, and
any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date
of the advisory action. In no event, however, will the statutory period for reply expire
later than SIX MONTHS from the date of this final action.

Contact Information

Any inquiry concerning this communication or earlier communication from the
examiner should be directed to YALKEW FANTU whose telephone number is (571)272-
8928. The examiner can normally be reached on M-F: 7 - 4.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DREW A. DUNN can be reached on 571-272-2312. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application Serial No. 14/929,315 Atty Dkt No. AFPA-01032US5
Response submitted December 30, 2016 (1 month extension)
Reply to Office Action dated September 28, 2016

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: Afshin PARTOVI Examiner: Yalkew FANTU
Serial No.: 14/929,315 Group Art Unit: 2859
Filing Date: October 31, 2015 Confirmation No: 1705

Title: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

AMENDMENT PURSUANT TO 37 CFR 1.111

Submitted via EFS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir;
In response to the nonfinal Office Action dated September 28, 2016, Applicant requests

entry of the following amendment.

Amendments to the Specification begin on page 2 of this document.

Amendments to the Claims are reflected in the listing of the claims, which begins on

page 3 of this document.

Remarks begin on page 7 of this document.

As a related matter, according to Applicant’s records, the instant application has a filing
date of October 31, 2015. In addition, in the coversheet and headers of subsequent pages of the
Office Action, the instant application (Application/Control No. 14/929,315) is identified as
having a filing date of 10/31/2015. However, it should be noted that the Examiner indicates on
page 2 of the Office Action: “The instant application with Application Number 14/929,315 filed
on 04/07/2014 is presented for examination.” (Emphasis added.)

Examiner is requested to double check his papers on this matter to make sure that

Applicant and Examiner are not looking at papers from different cases.

—1--
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AMENDMENTS TO THE SPECIFICATION

Please replace paragraph [0008] of the specification with the following.

[0008] For example, a system is provided for use in wireless charging or wireless powering.
The system includes a base for wirelessly charging and/or wirelessly powering and a receiver
capable of receiving electricity wirelessly from the base. The receiver is associated with a
battery and/or or device. The base and/or the receiver is capable of detecting and operating
under a plurality of power protocols and/or a plurality of communicating protocols, thereby
allowing the base to transfer electricity wirelessly to the battery and/or or device in a manner
consistent with a common communication and/or common power protocol shared between the

base and the receiver. In some instances, the battery and/or the device may not be charged and/or

powered by the base in a wired manner.

D
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LISTING OF THE CLAIMS

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

application:

1. (Currently Amended) A system for use in wireless charging and/fer or wireless
powering, comprising:

a base for wirelessly charging andfer or wirelessly powering; and

a receiver eapable-efreceiving electricity wirelessly from the base, the receiver
associated with a battery andfer or device,

wherein the base ardter or the receiver is capable of detecting and operating under a
plurality of power protocols andfer or a plurality of eemmunieating charging protocols, thereby
allowing the base to transfer electricity wirelessly to the battery and/er or device in a manner
consistent with a common eemmunteationcharging ard/er or common power protocol shared

between the base and the receiver of appropriate form factors.

2. (Original) The system of claim 1, wherein the receiver is associated with a battery

wirelessly charged by the base.

3. (Original) The system of claim 1, wherein the receiver is associated with a device

wirelessly charged or powered by the base.
4. (Currently Amended) The system of claim 1, comprising a plurality of receivers, each
receiver capable of receiving electricity from the base, and each receiver associated with a

different battery andter or a different device.

5. (Currently Amended) The system of claim 4, wherein the different batteries and/er or
devices have a common eemmunteatroncharging andfer or a common power protocol.

-3--
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6. (Currently Amended) The system of claim 4, wherein at least one battery andfer or at
least one device has a eemmunieationcharging and/er or power protocol that is not common to
another battery andfer or to another device of the system.

7. (Original) The system of claim 1, wherein the base transfers electricity wirelessly with

an efficiency of at least about 40%.

8. (Currently Amended) The system of claim 1, wherein the base and/er or the receiver

include a coil optimized to operate efficiently with different protocols.

9. (Currently Amended) The system of claim 1, having coils in the base and/er or in the
receivers, the coils being switched between electrical paths andter or being switched or tuned by

capacitors or inductors to achieve efficient power or efficient cemmunteationcharging operation.

10. (Currently Amended) The system of claim 1, wherein the protocols use different
power transfer frequencies, andfer or different communteationcharging methods that allow for
presence detection for the device, battery andfer or base.

11. (Currently Amended) The system of claim +10, wherein the communicationcharging
methedmethods between the receiver and the base includes communication through a coil as
used for transfer of power, through a separate coil, through an RF or optical link, ar€ or through
a means involving RFID, Bluetooth, WiFi, Wireless USB, NFC, Felica, Zigbee andfer or
Wireless Gigabit (WiGig).

12. (Currently Amended) The system of claim 1, wherein the battery esfer or the device

is not charged andfer or powered by the base in a wired manner.
13. (Currently Amended) The system of claim 9, wherein the plurality of protocols

include at least one of a Wireless Power Consortium protocol, a Power Matters Alliance

protocol, an Alliance for Wireless Power protocol, aadrer or an Apple protocol.

A
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14. (Currently Amended) The system of claim 1, wherein the base has a substantially flat
surface on which a battery and/er or a device may be placed for charging and/er or powering.

15. (Currently Amended) The system of claim 1, wherein the base has a substantially

non-flat surface for interfacing with a battery and/eror a device to be charged and/or or powered.

16. (Currently Amended) A unit of a system for use in wireless charging and/er or
wireless powering, comprising:

a base for wirelessly charging andfer or wirelessly powering a receiver eapable-ef
receiving electricity wirelessly from the base, the receiver associated with a battery andter or
device,

wherein the base is capable of detecting and operating under a plurality of power
protocols andter or a plurality of eemmunteatinrecharging protocols, thereby allowing the base to
transfer electricity wirelessly to the battery and/er or device in a manner consistent with a
common eemmunteationcharging and/er or common power protocol shared between the base

and the receiver of appropriate form factors.

17. (Currently Amended) The unit of claim 16, wherein the base is capable of wirelessly

charging and/er or powering a plurality of receivers simultaneously.

18. (Original) The unit of claim 16, wherein the base is capable of transferring electricity

wirelessly with an efficiency of at least about 40%.
19. (Currently Amended) The unit of claim 16, wherein the plurality of protocols include
at least one of a Wireless Power Consortium protocol, a Power Matters Alliance protocol, an

Alliance for Wireless Power protocol, and/er or an Apple protocol.

20. (Original) A unit of a system that includes a base for use in wireless charging andter

or wireless powering:

-5
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a receiver eapable-of receiving electricity wirelessly from the base, the receiver
associated with a battery and/er or device,

wherein the receiver is capable of detecting and operating under a plurality of power
protocols andter or a plurality of eemmunteatirgcharging protocols, thereby allowing the base to
transfer electricity wirelessly to the battery and/er or device in a manner consistent with a
common eemmunteattoncharging andfer or common power protocol shared between the base

and the receiver of appropriate form factors.

6=
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REMARKS

In the Office Action under reply, the Examiner issued the following rejections:

Claims 1, 12, and 19 (and possibly others) stand rejected as indefinite under 35 USC
112(b) or 35 USC 112 (pre-AlA),

Claim 1 is rejected on the ground of nonstatutory double patenting over claim 1 of U.S.
Patent No. 7,952,322;

Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 USC 102 as anticipated by
Partovi (US 2007/0182367), which was apparently misidentified as “Lyon.” Apparently, Lyon
refers to US 2004/0145342 having a publication date of July 2004. (If this is not the case, a
courtesy telephone interview is requested).

Claims 7, 8, 11, 13, 18, and 19 are rejected under 35 USC 103(a) as being obvious over
Partovi in view of Kari et al. (2014/0247004).

The above-identified rejections are believed overcome in view of the claim amendments

set forth above, and are otherwise traversed for the reasons set forth below.

THE ABOVE AMENDMENTS:

Numerous claim amendments have been made to clarify the scope of the pending claims.
For example, “and/or” have been replaced with “or” to eliminate any possible ambiguities
associated “and/or.” In addition, the term “communicating protocols” has been replaced with
“charging protocols.” Furthermore, the term “of appropriate form factors” have been added to
the independent claims to clarify that inappropriate form factors are excluded from the inventive
subject matter. Support for these amendments can be found throughout the specification as filed,

e.g., in paragraph [0061]. Thus, no new matter has been introduced.

SECTION 112 REJECTIONS:

Claim 1 stands rejected as indefinite. In support, the Examiner states: “It is not clear
whether or not the receiver receives electricity wirelessly, because it only shows capability—not
actually receiving electricity.” In response, Applicant has amended claim 1 to remove the

apparent ambiguity. Thus, this rejection should be withdrawn.

i
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Claim 12 has been rejected because it recites ... the device is not charged and/or
powered.” According to the Examiner, the phrasing constitutes a negative limitation and “does
not have basis in the original disclosure.” In response, Applicant has amended the specification
to correct the omission. Thus, this rejection should also be withdrawn.

Claim 19 has been rejected because the Examiner contends that the claim contains the
trademark/trade name “Apple protocol.” According to the Examiner, claim scope is necessarily
uncertain as a matter of law when a trademark or a trade name is used. In response, Applicant
points out that the term “Apple protocol,” here, is used neither as a trademark nor a trade name.
Instead, upon review of paragraph [0061] of the instant specification, the term should be
understood by a person of ordinary skill in the art as a protocol that allows the proper functioning
of devices made by Apple Inc., a corporation headquartered in Cupertino, California. Applicant
knows of no better way to describe Apple protocol than to use the term “Apple protocol.” In
addition, Applicant reminds the Examiner that every applicant is entitled to be its own
lexicographer. See MPEP 2173.01. Since the term “Apple protocol” has not been used in a
manner that is repugnant to its ordinary meaning, this rejection is traversed.

Furthermore, Applicant has replaced the terms “and/or” and “or/or” with the term “or”

wherever appropriate. Accordingly, no claim is now believed indefinite.

DOUBLE PATENTING REJECTION:

Claim 1 stands rejected as under the judicially created doctrine of obvious-type double-
patenting over claim 1 of U.S. Patent No. 7,952,322, In support, the Examiner effectively states
that specification of the ‘322 patent fully supports claim 1 of the subject matter and that “claims
2-18 and 19-22” are somewhat similar to that claims 1-54 of the patented application.

In response, Applicant both disagrees and is confused by the Examiner’s statement. For
example, according to Applicant’s records as well as records from USPTO’s own PAIR system,
only claims 1-20 are currently pending in the instant application. That is, the application under
examiner contains no claim 21 or 22. Thus, Applicant requests clarification on this matter
should the Examiner wish to maintain this rejection in a subsequent office action.

Notably, the ‘322 patent contains the same disclosure as Partovi (US 2007/0182367)

because they share the same serial number. In addition, it should be noted that, claim 1 has been

-8--
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amended such that it contains new matter not found in either the ‘322 patent or Partovi. As a
result, the subject matter of the pending claims is quite dissimilar from that of the claims of ‘322
patent, the dissimilarity rendering the Examiner’s position untenable. Perhaps the Examiner’s
error stems from his confusing “Partovi” with “Lyon”?

In any case, Applicant believes this rejection should be withdrawn as well. Should the

Examiner disagree, a telephonic interview is requested.

SECTION 102/103 REJECTIONS:
Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 USC 102 as anticipated by
Partovi (US 2007/0182367), which was apparently misidentified as “Lyon.” (Again, if this is

not the case, Applicant requests a courtesy call from the Examiner so as to clarify the mix-up.)
In support, the Examiner effectively states that all elements of these claims are disclosed in
various sections of Partovi. Similarly, claims 7, 8, 11, 13, 18, and 19 are rejected under 35 USC
103(a) as being obvious over Lyon (possibly misidentified as Partovi) in view of Kari et al.

Applicant has reviewed Partovi, Lyon, and Kari et al. in their entireties, but is somewhat
confused by the Examiner position. Apparently, the Examiner, in issuing these Section 102/103
rejections, is citing Partovi (or Lyon) as a primary reference and Kari et al. as a supporting
reference. However, Applicant cannot make heads or tails of the Examiner’s attempt at mapping
the disclosure of these references with the elements of the pending claims given that the
Examiner has apparently conflated Partovi and Lyon. See pages 7, 8, and 10 of the Office
Action.

That said, Applicant believes that all pending claims are now patentable over the cited
art—both singly and in combination. Points of novelty and nonobviousness in the claims may be
found when the claims are read in light of certain sections of the application as filed. See, e.g.,
paragraphs [0061], [0067], [0086], [0112], [0117], [0120], [0124], etc. Applicant would be
happy to discuss orally these points of novelty and nonobviousness should the Examiner wish to
hold a telephonic interview with respect to this matter.

Should the Examiner disagree, Applicant requests the Examiner clarify his position in
another nonfinal action. Particular attention should be paid as to whether Partovi, Lyon, or both

are cited a primary reference in any future Section 102/103 rejections.

-9--
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CONCLUSION:
For the above-identified reasons, all claims are believed allowable. In the interest of
compact and timely prosecution, Applicant would welcome a telephonic interview should there

be any questions so as to avoid future mix-ups.

Respectfully submitted,

By:  /Louis L. Wu/
Louis L. Wu
Registration No. 44,413

Customer No. 133328
(510) 652-2397

-10--
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Application No. Applicant(s)
14/929,315 PARTOVI, AFSHIN

Office Action Summary Examiner Art Unit AlIA (First Inventor to File)
YALKEW FANTU 2859 ﬁg‘“s

-- 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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.
- |f 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)X] Responsive to communication(s) filed on Bemarks of 06/23/2016.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

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

4[] 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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
5)X] Claim(s) 1-20is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[ 1 Claim(s) is/are allowed.
7)X Claim(s) 1-20is/are rejected.
8)[1 Claim(s) ____is/are objected to.
9)[J 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
hitp/reww . usplo.dov/patenis/init_events/privindex.jsp or send an inquiry to PPHfeadback@uspto.qoy.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome* c)[JNone of the:
1.[] Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.
3.0 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) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08) 4 D Other-
Paper No(s)/Mail Date ____ ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-13) Office Action Summary Part of Paper No./Mail Date 20160925
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DETAILED ACTION
The present application is being examined under the pre-AlA first to invent
provisions. The instant application with Application Number 14/929,315 filed on
04/07/2014 is presented for examination. Claims 1-20 are pending.
Claim Rejections -35USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—the specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claim 1 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor, or for pre-AlA the applicant regards
as the invention. On lines 2-3, recites “a receiver capable of receiving electricity
wirelessly”. It's not clear whether or not the receiver receives electricity wirelessly,
because it only shows capability — not actually receiving electricity.

Claim 12, recites “... the device is not charged and/or powered...” is a negative
limitation, which does not have basis in the original disclosure, and MPEP
2173.05(i) states that a negative limitation renders the claim indefinite when it was an
attempt to claim the invention by excluding what the inventors did not invent rather than
distinctly and particularly pointing out what they did invent. In re Schechter, 205 F.2d

185, 98 USPQ 144 (CCPA 1953).
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Claim 19 contains the trademark/trade name "Apple protocol” Where a
trademark or trade name is used in a claim as a limitation to identify or describe a
particular material or product, the claim does not comply with the requirements of 35
U.S.C. 112, second paragraph. See Ex parte Simpson, 218 USPQ 1020 (Bd. App.
1982). The claim scope is uncertain since the trademark or trade name cannot be used
properly to identify any particular material or product. A trademark or trade name is
used to identify a source of goods, and not the goods themselves. Thus, a trademark or
trade name does not identify or describe the goods associated with the trademark or
trade name. In the present case, the trademark/trade name is used to identify/describe
an apple protocol and, accordingly, the identification/description is indefinite.

On claim 1, lines 1, 2, 3, 4; claim 4, line number 2; claim 5, line number 1; claim
6, line numbers 1 and 2, the phrases " ... and/or ... are not clear whether the limitation
that follows the term is alternative use or must be included all the list in the claims.
Claim 12, line number one recites “... or/or ...” needs to be corrected. Claims 8—10, 19,
etc. show similar phrases that need to be corrected.

The above are but a few specific examples of indefinite and functional or
operational language used throughout the claims, and are only intended to illustrate the
extensive revision required to overcome the rejected under 35 U.S.C. 112(b) made in
this office action. The above-mentioned corrections therefore, are in no way a complete
and thorough listing of every indefinite and functional or operational language used
throughout the claims. Applicant is required to revise all of the claims completely, and

not just correct the indefinite and functional or operational language mentioned.
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DOUBLE PATENTING

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will

determine what form should be used. A web-based eTerminal Disclaimer may be filled
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out completely online using web-screens. An eTerminal Disclaimer that meets all

requirements is auto-processed and approved immediately upon submission. For more

information about eTerminal Disclaimers, refer to:
http//www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp.

Claim1 is rejected on the ground of nonstatutory double patenting over claim 1 of
U.S. Patent No. US 7,952,322 since the claims, if allowed, would improperly extend the
“right to exclude” already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter, as follows: the receiver associated with a battery wherein the
base is capable of detecting and operating plurality of communicating protocols.

Furthermore, there is no apparent reason why applicant was prevented from
presenting claims corresponding to those of the instant application during prosecution of
the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158

USPQ 210 (CCPA 1968). See also MPEP § 804. Claims 2-18 and 19-22 are somewhat

similar to that claims 1-54 of the patented application.

Claim 1 of instant application: 14/929,315

Claim 1 of paten’d application US7,952,322

A system for use in wireless charging and/or

A mobile, electronic, or other device and/or

wireless powering, comprising: a_base for

wirelessly  charoing and/or wirelossly

powering:  and s  raceiver  capable  of

receiving electricity wirelessly from the base,

battery ... capable of being inductively
powered or charged comprising: a receiver
for one of inductively powering or charging
the mobile, electronic, or other device and/or
battery. ... a base unit that are capable of
being selectively switched or_activated by a
switch in_the base unit associated with the

one or more primary coils, and also having a
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the receiver associated with g batlery and/or | generally _planar _or _curved face ... an

daovice, wharain the base and/or the recaiver

iz capable of detecting and operating under

a plurality of power protocels andior &

plurality of communicaling prolgeols, thereby

electrical _current _is generated within _the
receiver coil and is used to power or charge
the mobile, electronic, or other device and/or
battery ... a microcontroller ... configured to
provide  wireless identification  and/or
authentication of the receiver to the base unit,
using current _modulation or other form of

allowing  the base to ransfer electricity

wirglessly o the baltery andfor device in g

mammer consistent with a3 common

gommunication  and/or common | Dower

protocol shared betwean the base and the

rEOSiver.

wireless _communication; and wherein, the
mobile, electronic, or other device and/or
battery ... is positioned in proximity to the
base unit having the one or more primary
coils capable of being selectively switched, so
that the receiver coil is generally aligned upon
the one or more primary coils in the base unit

. the receiver near the base unit, and/or
wirelessly exchange additional Information to
provide optimum__power transfer o the
receiver.

Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to AIA 35

U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of

rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
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(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 1-6, 9-10, 12, 14-17 and 20 are rejected under 35 U.S.C. 102 as being
anticipated by Lyon (US 2007/0182367).

With respect to claims 1, 16 and 20, Lyon discloses a system for use in
wireless charging and/or wireless powering (Fig. 2, 106 and 208), comprising: a base
for wirelessly charging and/or wirelessly powering (Para. # 0013 and 0022); and a
receiver capable of receiving electricity wirelessly from the base (Para. # 0015), the
receiver associated with a battery and/or device (Fig. 2, 204-battery -234), wherein the
base and/or the receiver is capable of detecting and operating under a plurality of power
protocols and/or a plurality of communicating protocols (Para. # 0018), thereby allowing
the base to transfer electricity wirelessly to the battery and/or device in a manner
consistent with a common communication and/or common power protocol shared
between the base and the receiver (Para. # 0014 and 0026).

With respect to claims 2, 3 and 17, Lyon discloses the system use in a wireless
charging, wherein the receiver is associated with a battery wirelessly charged by the
base (Para. # 0015; see also Fig. 2, 204).

With respect to claim 4, Lyon discloses the system use in a wireless charging,
comprising a plurality of receivers, each receiver capable of receiving electricity from the
base, and each receiver associated with a different battery and/or a different device

(Para. # 0015-such as PDA (108), phone (116, etc. see also Fig. 1, 100).
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With respect to claim 5, Lyon discloses the system use in a wireless charging,
wherein the different batteries and/or devices have a common communication and/or a
common power protocol (Fig. 2, communication port 243/242).

With respect to claim 6, Lyon discloses the system use in a wireless charging
wherein at least one battery and/or at least one device has a communication and/or
power protocol that is not common to another battery and/or to another device of the
system (Para. # 0023: communication port 242).

With respect to claim 9, Lyon discloses the system use in a wireless charging
having coils in the base and/or in the receivers, the coils being switched between
electrical paths and/or being switched or tuned by capacitors or inductors to achieve
efficient power or efficient communication operation (Para. # 0015, 0016).

With respect to claim 10, Lyon discloses the system use in a wireless charging
wherein the protocols use different power transfer frequencies, and/or different
communication methods that allow for presence detection for the device, battery and/or
base (Para. # 0016, 0018 and 0029).

With respect to claim 12, Lyon discloses the system use in a wireless charging
wherein the battery or/or the device is not charged and/or powered by the base in a
wired manner (Para. # 0005).

With respect to claim 14, Lyon discloses the system use in a wireless charging,
wherein the base has a substantially flat surface on which a battery and/or a device may

be placed for charging and/or powering (Para. # 0016).
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With respect to claim 15, Lyon discloses the system use in a wireless charging
wherein the base has a substantially non-flat surface for interfacing with a battery and/or
a device to be charged and/or powered (Para. # 0016).

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

for all obviousness rejections set forth in this Office action:

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

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under pre-AlA 35 U.S.C. 103(a) are summarized as follows:

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

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

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

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

This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner to
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consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.
102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

Claims 7, 8, 11, 13, 18, 19 are under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Lyon as disclosed above, further in view of Kari et al. (US
2014/0247004)(Hereinafter, Kari).

With respect to claims 7 and 18, Lyon discloses the system use in a
wireless charging as described above, but does not expressly disclose the base transfer
electricity wirelessly with an efficiency of at least about 40%.

Kari discloses, on the other hand, disclose the base transfer electricity
wirelessly with an efficiency of at least about 40% (see Para. # 0129- with transfer
efficiency of more than 75%).

LYON and Kari are analogous art because they are from the same field of
endeavor namely Charger system and charging data communication.

At the time of the invention, it would have been obvious to a person of ordinary
skill in the art to have incorporated a wireless or inductive charging system that
effectively transfer with an efficiency of at least 40 % to the Charging system of Lyon in
view of the teachings of Kari. The motivation for doing so would have been obvious in
view of the teachings of Kari that the additional components of the system improve
power transmission efficiency that exceeds 75% during the charging period or wireless

memory communication period (Para. # 0129).
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With respect to claim 8, Kari discloses the system wherein the base and/or the
receiver include a coil optimized to operate efficiently with different protocols (such as
RFID, NFC as in Para. # 0100, 0108- communication and interference protocol).

With respect to claim 11, Kari discloses the system a wireless charging wherein
the communication method between the receiver and the base includes communication
through a coil as used for transfer of power, through a separate coil, through an RF or
optical link, and or through a means involving RFID, Bluetooth, WiFi, Wireless USB,
NFC, Felica, Zigbee and/or Wireless Gigabit (WiGig) (Para. # 0100).

With respect to claims 13 and 19, Kari discloses the system a wireless
charging wherein the plurality of protocols include at least one of a Wireless Power
Consortium protocol, a Power Matters Alliance protocol, an Alliance for Wireless Power
protocol, and/or an Apple protocol (Para. # 0100).

Response to Arguments

Applicant’'s arguments have been considered but are moot because the

arguments do not apply to any of the references being used in the current rejection.
Contact Information

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to YALKEW FANTU whose telephone number is (571)272-
8928. The examiner can normally be reached on M-F: 7 - 4.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DREW A. DUNN can be reached on 571-272-2312. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

IYALKEW FANTU/
Primary Examiner, Art Unit 2859
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Application Serial No. 14/929,315 Atty Dkt No. AFPA-01032US5
Response submitted no later than June 23, 2016
Reply to Office Action dated March 23, 2016

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of: Afshin PARTOVI Examiner: Yalkew FANTU
Serial No.: 14/929,315 Group Art Unit: 2859
Filing Date: October 31, 2015 Confirmation No: 1705

Title: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

AMENDMENT PURSUANT TO 37 CFR 1.111

Submitted via EFS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In response to the Office Action dated March 23, 2016, Applicant requests entry of the

following amendment.

Amendments to the Claims are reflected in the listing of the claims, which begins on

page 2 of this document.

Remarks begin on page 6 of this document.

—1--
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LISTING OF THE CLAIMS

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

application:

1. (Original) A system for use in wireless charging and/or wireless powering, comprising:

a base for wirelessly charging and/or wirelessly powering; and a receiver capable of
receiving electricity wirelessly from the base, the receiver associated with a battery and/or
device,

wherein the base and/or the receiver is capable of detecting and operating under a
plurality of power protocols and/or a plurality of communicating protocols, thereby allowing the
base to transfer electricity wirelessly to the battery and/or device in a manner consistent with a
common communication and/or common power protocol shared between the base and the

receiver.

2. (Original) The system of claim 1, wherein the receiver is associated with a battery

wirelessly charged by the base.

3. (Original) The system of claim 1, wherein the receiver is associated with a device

wirelessly charged or powered by the base.
4. (Original) The system of claim 1, comprising a plurality of receivers, each receiver
capable of receiving electricity from the base, and each receiver associated with a different

battery and/or a different device.

5. (Original) The system of claim 4, wherein the different batteries and/or devices have a

common communication and/or a common power protocol.

D
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6. (Original) The system of claim 4, wherein at least one battery and/or at least one
device has a communication and/or power protocol that is not common to another battery and/or

to another device of the system.

7. (Original) The system of claim 1, wherein the base transfers electricity wirelessly with

an efficiency of at least about 40%.

8. (Original) The system of claim 1, wherein the base and/or the receiver include a coil

optimized to operate efficiently with different protocols.

9. (Original) The system of claim 1, having coils in the base and/or in the receivers, the
coils being switched between electrical paths and/or being switched or tuned by capacitors or

inductors to achieve efficient power or efficient communication operation.

10. (Original) The system of claim 1, wherein the protocols use different power transfer
frequencies, and/or different communication methods that allow for presence detection for the

device, battery and/or base.

11. (Original) The system of claim 1, wherein the communication method between the
receiver and the base includes communication through a coil as used for transfer of power,
through a separate coil, through an RF or optical link, and or through a means involving RFID,

Bluetooth, WiFi, Wireless USB, NFC, Felica, Zigbee and/or Wireless Gigabit (WiGig).

12. (Original) The system of claim 1, wherein the battery or/or the device is not charged

and/or powered by the base in a wired manner.

13. (Original) The system of claim 9, wherein the plurality of protocols include at least
one of a Wireless Power Consortium protocol, a Power Matters Alliance protocol, an Alliance

for Wireless Power protocol, and/or an Apple protocol.

-3--
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14. (Original) The system of claim 1, wherein the base has a substantially flat surface on

which a battery and/or a device may be placed for charging and/or powering.

15. (Original) The system of claim 1, wherein the base has a substantially non-flat surface

for interfacing with a battery and/or a device to be charged and/or powered.

16. (Original) A unit of a system for use in wireless charging and/or wireless powering,
comprising:

a base for wirelessly charging and/or wirelessly powering a receiver capable of receiving
electricity wirelessly from the base, the receiver associated with a battery and/or device,

wherein the base is capable of detecting and operating under a plurality of power
protocols and/or a plurality of communicating protocols, thereby allowing the base to transfer
electricity wirelessly to the battery and/or device in a manner consistent with a common

communication and/or common power protocol shared between the base and the receiver.

17. (Original) The unit of claim 16, wherein the base is capable of wirelessly charging

and/or powering a plurality of receivers simultaneously.

18. (Original) The unit of claim 16, wherein the base is capable of transferring electricity

wirelessly with an efficiency of at least about 40%.

19. (Original) The unit of claim 16, wherein the plurality of protocols include at least one
of a Wireless Power Consortium protocol, a Power Matters Alliance protocol, an Alliance for

Wireless Power protocol, and/or an Apple protocol.
20. (Original) A unit of a system that includes a base for use in wireless charging and/or
wireless powering:

a receiver capable of receiving electricity wirelessly from the base, the receiver

associated with a battery and/or device,

A
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wherein the receiver is capable of detecting and operating under a plurality of power
protocols and/or a plurality of communicating protocols, thereby allowing the base to transfer
electricity wirelessly to the battery and/or device in a manner consistent with a common

communication and/or common power protocol shared between the base and the receiver.

-5
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REMARKS

In the Office Action under reply, the Examiner objected to the claims as containing
“and/or.” In response, Applicant would be happy to cite PTAB opinions and/or issued patents as
precedent in rebuttal. Thus, Applicant requests the objection be held in abeyance until
agreement can be reached.

Turning to the claims, claims 1-20 are rejected under 35 USC 102 as anticipated by
Partovi (US 2007/0182367).

In response, Applicant notes that inventor Partovi of US 2007/0182367 is the same
inventor Partovi in the present case. Applicant’s representative is informed and believed that
both cases are: commonly assigned to Mojo Mobility, Inc.; legally obligated to be commonly
assigned to Mojo Mobility; and/or both. In addition, claim 19 recites an Apple protocol, which is
not disclosed in US 2007/0182367. Thus, a Section 102 rejection, here, is slightly is off-the-
mark from dead center for at least for claim 19. Should the Examiner wish to issue a Section 103
rejection, Applicant will be happy to address the rejection by amending the claims accordingly.
There is a long-felt need for technology compatible with a plurality of operating systems and
protocols, e.g., those associated Microsoft, Apple, and/or Google, dating back to at least 1986.

In the interest of administrative economy, Applicant requests that the Examiner respond
by, e.g., deeming claim 19 provisionally allowable and issuing a nonobvious-type double-
patenting rejection for claims 1-18, and 20. That way, this case will be put in better condition for
an appeal or allowance (or for another CIP filing if that is what is needed). Applicant would be
happy to add the ® symbol wherever necessary in the specification to indicate “Apple” is a

registered trademark.

CONCLUSION:

Applicant would welcome a telephonic interview should there be any questions.

Respectfully submitted,

By:  /Louis L. Wu/
Louis L. Wu

Registration No. 44,413
Customer No. 133328
(510) 652-2397

6=
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Application No. Applicant(s)
14/929,315 PARTOVI, AFSHIN

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
YALKEW FANTU 2859 E‘;‘“s

-- 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 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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 04/07/2014.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

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

4[] 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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims
5)[X Claim(s) 1-20is/are pending in the application.

5a) Of the above claim(s) ____is/are withdrawn from consideration.
8)[1 Claim(s) is/are allowed.
7)X Claim(s) 1-20 is/are rejected.
8)[] Claim(s) ____is/are objected to.
[ 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
hitp/reww. usplo.dov/patents/init_events/peh/index.jsp or send an inquiry to PPHieadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on 10/31/2015 is/are: a)[X] 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[JSome * c)[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) l:l Interview Summary (PTO-413)

Paper No(s)/Mail Date.
2) Information Disclosure Statement(s) (PTO/SB/08) 4) I:' Oﬂ:)er' (<)

Paper No(s)/Mail Date 12/22/2015.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-13) Office Action Summary Part of Paper No./Mail Date 20160321
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Application/Control Number: 14/929,315 Page 2
Art Unit: 2859

DETAILED ACTION

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA. The instant application with
Application Number 14/929,315 filed on 04/07/2014 is presented for examination.
Claims 1-20 are pending.

OBJECTION

Claims 1-4 are objected to because; on claim 1, lines 1, 2, 3, 4; claim 4, line

number 2; claim 5, line number 1; claim 6, line numbers 1 and 2, the phrases " ... and/or

. are not clear whether the limitation that follows the term is alternative use or must be
included all the list in the claims. Claims 8—10, etc. show similar phrases that need to
be corrected.

The above are but a few specific examples of indefinite and functional or
operational language used throughout the claims, and are only intended to illustrate the
extensive revision required to overcome the objection made in this office action. The
above-mentioned corrections therefore, are in no way a complete and thorough listing of
every indefinite and functional or operational language used throughout the claims.
Applicant is required to revise all of the claims completely, and not just correct the
indefinite and functional or operational language mentioned.

Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to AIA 35

U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any

correction of the statutory basis for the rejection will not be considered a new ground of
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Application/Control Number: 14/929,315 Page 3
Art Unit: 2859

rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

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

Claims 1-20 are rejected under 35 U.S.C. 102 as being anticipated by Partovi
(US 2007/0182367).

With respect to claims 1, 16 and 20, Partovi discloses a system for use in
wireless charging and/or wireless powering (Fig. 2, 112 and 118), comprising: a base
for wirelessly charging and/or wirelessly powering; and a receiver capable of receiving
electricity wirelessly from the base (Fig. 1, 100; Fig. 6, 182), the receiver associated
with a battery and/or device (Fig. 2, 114), wherein the base and/or the receiver is
capable of detecting and operating under a plurality of power protocols and/or a plurality
of communicating protocols (Para. # 0055), thereby allowing the base to transfer
electricity wirelessly to the battery and/or device in a manner consistent with a common
communication and/or common power protocol shared between the base and the
receiver (Para. # 0053 and 0056).

With respect to claims 2, 3 and 17, Partovi discloses the system use in a
wireless charging, wherein the receiver is associated with a battery wirelessly charged

by the base (Para. # 0053; see also figures 1 and 2).
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Application/Control Number: 14/929,315 Page 4
Art Unit: 2859

With respect to claim 4, Partovi discloses the system use in a wireless
charging, comprising a plurality of receivers, each receiver capable of receiving
electricity from the base, and each receiver associated with a different battery and/or a
different device (Para. # 0037 and 0053).

With respect to claim 5, Partovi discloses the system use in a wireless
charging, wherein the different batteries and/or devices have a common communication
and/or a common power protocol (Para. # 0055).

With respect to claim 6, Partovi discloses the system use in a wireless charging
wherein at least one battery and/or at least one device has a communication and/or
power protocol that is not common to another battery and/or to another device of the
system (Para. # 0167: implicit to use for different batteries).

With respect to claims 7 and 18, Partovi discloses the system use in a wireless
charging wherein the base transfers electricity wirelessly with an efficiency of at least
about 40% (Para. # 0127 with transfer efficiency of more than 70%).

With respect to claim 8, Partovi discloses the system use in a wireless charging
wherein the base and/or the receiver include a coil optimized to operate efficiently with
different protocols (Para. # 0167).

With respect to claim 9, Partovi discloses the system use in a wireless charging
having coils in the base and/or in the receivers, the coils being switched between
electrical paths and/or being switched or tuned by capacitors or inductors to achieve

efficient power or efficient communication operation (Para. # 0035).
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With respect to claim 10, Partovi discloses the system use in a wireless
charging wherein the protocols use different power transfer frequencies, and/or different
communication methods that allow for presence detection for the device, battery and/or
base (Para. # 0103, 0059, 0058 and 0055).

With respect to claim 11, Partovi discloses the system use in a wireless
charging wherein the communication method between the receiver and the base
includes communication through a coil as used for transfer of power, through a separate
coil, through an RF or optical link, and or through a means involving RFID, Bluetooth,
WiFi, Wireless USB, NFC, Felica, Zigbee and/or Wireless Gigabit (WiGig) (Para. # 0170
and 0055).

With respect to claim 12, Partovi discloses the system use in a wireless
charging wherein the battery or/or the device is not charged and/or powered by the
base in a wired manner (Para. # 0096).

With respect to claims 13 and 19, Partovi discloses the system use in a
wireless charging , wherein the plurality of protocols include at least one of a Wireless
Power Consortium protocol, a Power Matters Alliance protocol, an Alliance for Wireless
Power protocol, and/or an Apple protocol (Para. # 0081).

With respect to claim 14, Partovi discloses the system use in a wireless
charging, wherein the base has a substantially flat surface on which a battery and/or a
device may be placed for charging and/or powering (See Fig.1, elements 340 and

342).
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With respect to claim 15, Partovi discloses the system use in a wireless
charging wherein the base has a substantially non-flat surface for interfacing with a
battery and/or a device to be charged and/or powered (Multilayer PCB , such as
figure 18, 356) .

Conclusion

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

applicant's disclosure. The prior art disclosed in PTO 892 and not used above disclose

related apparatus and method.

a. Park et al US 2002/0089305 discloses contactless battery charger.
b. WON et al. US 2011/0221391 discloses method of wireless charging.

C. Hui US 2007/0029965 discloses inductive battery charging.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to YALKEW FANTU whose telephone number is (571)272-
8928. The examiner can normally be reached on M-F: 7 - 4.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DREW A. DUNN can be reached on 571-272-2312. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/YALKEW FANTU/
Primary Examiner, Art Unit 2859
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2013/06/03;
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US-PGPUB;
USPAT;
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IBM_TDB
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2013/06/03
11:11
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2013/06/03;
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USOCR;
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EPO; JPO;
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IBM_TDB

AND

OFF

2013/06/03
11:11

S63

170

336/dig.2

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

AND

OFF

2013/06/03
11:11
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US-PGPUB;
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

AND

OFF

2013/06/03:
11:11 ;

S68
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"455"/$.ccls. and (telephone or mobile)

US-PGPUB;
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$69 and (telephone or mobile)
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IBM_TDB
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OFF

2013/06/03:
11:11
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S71 and (magnetic)(conductors)

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

AND

OFF

2013/06/03
11:11
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407
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US-PGPUB;
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S78

37
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coil)

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

AND

OFF

2013/06/03;
11:11

S79

66

(inductive near charger)(battery)
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
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IBM_TDB

AND
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2013/06/03:
11:11 :
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S52 and (inductive near charger)(base)
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US-PGPUB;
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USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB
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2013/06/03
11:19
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USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB
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US-PGPUB;
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320/108,109.ccls.

US-PGPUB;
USPAT;
USOCR;
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IBM_TDB

AND
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2013/09/05:
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US-PGPUB;
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USOCR;
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2013/09/05;
06:51

S92
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91 and (slide)

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
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IBM_TDB
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2013/09/05:
06:51

S93
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91 and (@pd< "20090619")

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

AND

OFF

2013/09/05
06:51
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S92 and S93

US-PGPUB;
USPAT;
USOCR;
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06:51 !

S98
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US-PGPUB;
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2013/09/05;
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S99
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2013/09/05
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US-PGPUB;
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USOCR;
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2013/09/05
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USOCR;
FPRS;
EPO; JPO;
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IBM_TDB

AND
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2013/09/05;
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
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IBM_TDB
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2013/09/05;
06:51 i

S108
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S$107 and (telephone or mobile)

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

AND

OFF

2013/09/05;
06:51 !

S109

107948

S108 and (inductive or wireless)

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

AND

OFF

2013/09/05
06:51

S110

971

S$109 and (magnetic)(conductors)

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

AND

OFF

2013/09/05:
06:51

S111

425

S$110 and (upper or top)(lower or
bottom)

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

AND

OFF

2013/09/05
06:51

St12

33

S111 and (induced near current)

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

AND
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2013/09/05
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37

(inductive near charger)(battery)(phone
or telephone or mobile)(primary near
secondary near coil)

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

AND

OFF

2013/09/05
06:51

S118

35

S90 and (inductive near charger)(base)
(transmitter coil)(mobile or cell)
(charge$3)(power)

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

AND
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2013/09/05§
06:51 i

S119

S118 and (@pd< "20111012")

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

AND

ON

2013/09/05;
06:51

S120

28

((AFSHIN) near2 (PARTOVI)).INV.

US-PGPUB;
USPAT;
USOCR

AND

ON

2013/09/O5§
06:51 ;

S121

1776

320/109,139.ccls.

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

AND

OFF

2013/09/05
06:54
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28

((AFSHIN) near2 (PARTOVI)).INV.

US-PGPUB;
USPAT;
USOCR
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AND
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5367242-$.DID. OR US-7915858-$.DID. i USOCR;

OR US-4311953-$.DID. OR US- FPRS;
20060202665-$.DID. OR US- EPO; JPO;
20060108977-$.DID. OR US-1220137- i DERWENT
$.DID. OR US-2420137-$.DID. ORUS- § IBM_TDB
1120137-$.DID. OR JP-2010507666-

$.DID. OR US-1320126-$.DID. OR US-
3382008-$.DID. OR US-1331018-

$.DID.

S159 {23 US-8234189-$.DID. OR US-8069100- US-PGPUB; {{AND ON 2015/09/29
$.DID. OR US-20140339916-$.DID. OR {§ USPAT; 09:56
US-20120259735-$.DID. OR US- USOCR;
20120150670-$.DID. OR US- FPRS;

20120119588-3.DID. OR US- EPO; JPO;
20120112552-$.DID. OR US- DERWENT
20120041843-3.DID. OR US- IBM_TDB
20100171369-$.DID. OR US-
20090212637-$.DID. OR US-
20090174263-$.DID. OR US-1331018-
$.DID.
S160 {144 ((KIM-YEUNG) near2 (SIP)).INV. US-PGPUB; {{OR OFF 2015/09/29:
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10:42
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

AND

OFF

2015/09/29
10:42

5187

194

S185 and (@pd< "20090619")

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

AND

OFF

2015/09/29;
10:42 |

5188

56

$187 and (induced current)

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

AND

OFF

2015/09/29;
10:42

S189

49

(inductive near charger)(battery)(phone
or telephone or mobile)(primary near
secondary near coil)

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

AND

OFF

2015/09/29:
10:42 ;

S190

43

(inductive near charger)(battery)
(phone)(primary near secondary near
coil)

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

AND

OFF

2015/09/29
10:42

S191

104

(inductive near charger)(battery)
(phone)(primary near secondary)

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

AND

OFF

2015/09/29;
10:42

S192

61

$164 and (inductive near charger)
(base)(transmitter coil)(mobile or cell)
(charge$3)(power)

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

IBM_TDB

AND

ON

2015/09/29
10:42
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S193

S192 and (@pd<"20111012")

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

AND

ON

2015/09/29;
10:42

S194

50

((AFSHIN) near2 (PARTOVI)).INV.

US-PGPUB;
USPAT;
USOCR

AND

ON

2015/09/29;
10:42

5195

3867

320/108.ccls.

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

AND

OFF

2015/09/29;
10:42 ;

S196

144

((KIM-YEUNG) near2 (SIP)).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2015/09/29;
10:42 |

S197

61

((XIAO-GUANG) near2 (SU)).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2015/09/29;
10:42

S198

933

320/115.ccls.

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

AND

OFF

2015/09/29
10:42

S199

("20020089305" | "5991170" |
"6016046" | "6124700" | "7109682" |
"7133703").PN.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2015/09/29
10:42

S200

6551

320/108,109.ccls.

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

AND

OFF

2015/09/29:
10:42

S201

2036

S200 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2015/09/29
10:42

5202

150

201 and (slide)

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

AND

OFF

2015/09/29
10:42

5203

182

S201 and (@pd< "20090619")
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPC;
DERWENT

AND

OFF

2015/09/29;
10:42 :




EAST Search History

i IBM_TDB :

S204

202 and S203

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

AND

OFF

2015/09/29;
10:42 ;

S205

638

320/139.ccls.

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

AND

OFF

2015/09/29:;
10:42 |

5206

73

S205 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2015/09/29;
10:42 ‘

5207

1901

310/50.ccls.

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

AND

OFF

2015/09/29
10:42

S208

S207 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2015/09/29;
10:42

S209

221

207 and (slide)

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

AND

OFF

2015/09/29
10:42

S210

S209 and (inductive)

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

AND

OFF

2015/09/29
10:42

S211

171

336/dig.2

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

AND

OFF

2015/09/29
10:42

S212

100

211 and (inductive or wireless)
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US-PGPUB;
USPAT;
USOCR;
FPRS;

AND

OFF

2015/09/29
10:42
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EPO; JPO;
DERWENT
IBM_TDB

5213

212 and (slide)

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

AND

OFF

2015/09/29
10:42

S214

2700

S200 and (cellphone or phone or mobile
or pda)

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

AND

OFF

2015/09/29;
10:42 ;

S215

942

14 and (inductive)

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

AND

OFF

2015/09/29;
10:42 |

S216

223868

"455"/$.ccls. and (telephone or mobile)

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

AND

OFF

2015/09/29;
10:42 ‘

S217

325180

"455"/$.ccls.

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

AND

OFF

2015/09/29
10:42

5218

223868

S217 and (telephone or mobile)

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

AND

OFF

2015/09/29:
10:42

S219

152140

218 and (inductive or wireless)

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

AND

OFF

2015/09/29
10:42

S220

1370

219 and (magnetic)(conductors)

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

AND

OFF

2015/09/29
10:42

S221

566

220 and (upper or top)(lower or
bottom)
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US-PGPUB;
USPAT;

AND

OFF

2015/09/29
10:42
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USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

S222 {41

221 and (induced near current)

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

AND

OFF

2015/09/29
10:42

S223 {194

S221 and (@pd< "20090619")

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

AND

OFF

2015/09/29
10:42

5224 1156

$223 and (induced current)

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

AND

OFF

2015/09/29;
10:42 |

S225 §49

(inductive near charger)(battery)(phone
or telephone or mobile)(primary near
secondary near coil)

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

AND

OFF

2015/09/29;
10:42

$5226 61

S200 and (inductive near charger)
(base)(transmitter coil)(mobile or cell)
(charge$3)(power)

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

AND

ON

2015/09/29:
10:42 ;

S227 {9

$226 and (@pd<"20111012")

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

AND

ON

2015/09/29
10:42

5228 #50

((AFSHIN) near2 (PARTOVI)).INV.

US-PGPUB;
USPAT;
USOCR

AND

ON

2015/09/29;
10:42

5229 13541

320/109,139.ccls.

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

AND

OFF

2015/09/29
10:42

5230 50

((AFSHIN) near2 (PARTOVI)).INV.

US-PGPUB;
USPAT;

USOCR

AND

ON

2015/09/29
10:42
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S§231 {50 ((AFSHIN) near2 (PARTOVI)).INV. US-PGPUB; §AND ON 2015/09/29;
USPAT; 10:42
USOCR
S232 {4 US-7336002-$.DID. OR US-1331018- US-PGPUB; §AND ON 2015/09/29
$.DID. USPAT; 10:42
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB :
8233 2 WO-20040408-$.DI1D. OR US-1331018- {US-PGPUB; {AND ON 2015/09/ 29
$.DID. USPAT; 10:42 ;
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB !
8234 §j28 US-7952322-$.DID. OR US-7948208- US-PGPUB; iAND ON 2015/09/29;
$.DID. OR US-7443135-$.DID. OR US- } USPAT; 10:42 :
5367242-$.DID. OR US-7915858-$.DID. §j USOCR;
OR US-4311953-$.DID. OR US- FPRS;
20060202665-$.DID. OR US- EPO; JPO;
20060108977-$.DID. OR US-1220137- {§ DERWENT
$.DID. OR US-2420137-$.DID. ORUS- { IBM_TDB
1120137-$.DID. OR JP-2010507666-
$.DID. OR US-1320126-$.DID. OR US-
3382008-$.DID. OR US-1331018-
$.DID. :
S245 {144 ((KIM-YEUNG) near2 (SIP)).INV. US-PGPUB; {{OR OFF 2015/10/01;
USPAT; 09:52 :
USOCR :
S246 {61 ((XIAO-GUANG) near2 (SU)).INV. US-PGPUB; {OR OFF 2015/10/01
USPAT; 09:52
USOCR
S247 {933 320/115.ccls. US-PGPUB; {AND OFF 2015/10/01
USPAT; 09:52
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB
S248 ii6 ("20020089305" | "5991170" | US-PGPUB; jjOR OFF 2015/10/01
"8016046" | "6124700" | "7109682" | i USPAT; 09:52
"7133703").PN. USOCR :
S249 {6559  {1320/108,109.ccls. US-PGPUB; iAND OFF 2015/10/01;
USPAT; 09:52
USOCR;
FPRS;
EPO; JPO;
DERWENT
. l BM—TDB ......................... = o
S250 12040 S249 and (inductive or wireless)(cell or {US-PGPUB;{AND OFF 2015/10/01;
phone) USPAT; 09:52
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB
S251 {150 $250 and (slide) US-PGPUB; §AND OFF 2015/10/01
USPAT; 09:52




EAST Search History

USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

5252

182

S250 and (@pd< "20090619")

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

AND

OFF

2015/10/01
09:52

S253

251 and 252

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

AND

OFF

2015/10/01
09:52

S254

638

320/139.ccls.

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

AND

OFF

2015/10/O1§
09:52 ;

5255

73

254 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2015/10/01;
09:52

5256

1905

310/50.ccls.

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

AND

OFF

2015/10/O1§
09:52 ;

S257

S256 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2015/10/01
09:52

5258

221

256 and (slide)

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

AND

OFF

2015/10/01;
09:52

5259

258 and (inductive)

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

IBM_TDB

AND

OFF

2015/10/01
09:52
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5260

171

336/dig.2

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

AND

OFF

2015/10/01}
09:52

S261

100

260 and (inductive or wireless)

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

AND

OFF

2015/10/01;
09:52

5262

261 and (slide)

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

AND

OFF

2015/10/01
09:52

5263

2703

S249 and (cellphone or phone or mobile
or pda)

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

AND

OFF

2015/10/01
09:52

S264

943

S263 and (inductive)

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

AND

OFF

2015/10/O1§
09:52 i

5265

224079

"455"/$.ccls. and (telephone or mobile)

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

AND

OFF

2015/10/01;
09:52

5266

325408

"455"/$.ccls.

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

AND

OFF

2015/10/O1§
09:52 !

S267

5268

224079

15231

266 and (telephone or mobile)

S267 and (inductive or wireless)
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

BV TDB .
US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPC;

AND

AND

OFF

OFF

2015/10/01
09:52

2015/10/01
09:52
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DERWENT
IBM_TDB

5269

1374

268 and (magnetic)(conductors)

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

AND

OFF

2015/10/01}
09:52

S270

568

269 and (upper or top)(lower or
bottom)

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

AND

OFF

2015/10/01;
09:52

S271

41

270 and (induced near current)

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

AND

OFF

2015/10/01:
09:52

8272

194

70 and (@pd< "20090619")

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

AND

OFF

2015/10/01
09:52

S273

56

272 and (induced current)

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

AND

OFF

2015/10/01
09:52

S274

49

(inductive near charger)(battery)(phone
or telephone or mobile)(primary near
secondary near coil)

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

AND

OFF

2015/10/01;
09:52

S275

43

(inductive near charger)(battery)
(phone)(primary near secondary near
coil)

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

AND

OFF

2015/10/01;
09:52

5276

104

(inductive near charger)(battery)
(phone)(primary near secondary)

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPC;
DERWENT
IBM_TDB

AND

OFF

2015/10/01;
09:52

S277

61

S249 and (inductive near charger)
(base)(transmitter coil)(mobile or cell)
(charge$3) (power)
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US-PGPUB;
USPAT;
USOCR,;

AND

ON

2015/10/01
09:52
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FPRS;
EPO; JPO;
DERWENT
IBM_TDB

S278

S277 and (@pd<"20111012")

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

AND

ON

2015/10/01
09:52

S279

50

((AFSHIN) near2 (PARTOVI)).INV.

US-PGPUB;
USPAT;
USOCR

AND

ON

2015/10/01:
09:52

5280

3874

320/108.ccls.

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

AND

OFF

2015/10/01
09:52

S281

144

((KIM-YEUNG) near2 (SIP)).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2015/10/01
09:52

5282

61

((XIAO-GUANG) near2 (SU)).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2015/10/01;
09:52

5283

933

320/115.ccls.

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

AND

OFF

2015/10/01
09:52

5284

("20020089305" | "5991170" |
"6016046" | "6124700" | "7109682" |
"7133703").PN.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2015/10/01
09:52

5285

6559

320/108,109.ccls.

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

AND

OFF

2015/10/01}
09:52

5286

2040

S285 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2015/10/01}
09:52

5287

150

S286 and (slide)

US-PGPUB;
USPAT;
USQOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

AND

OFF

2015/10/01;
09:52

5288

182

$286 and (@pd< "20090619")
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US-PGPUB;
USPAT;

AND

OFF

2015/10/01
09:52
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USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

5289

17

287 and 288

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

AND

OFF

2015/10/01
09:52

5290

638

320/139.ccls.

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

AND

OFF

2015/10/01
09:52

S291

73

S290 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2015/10/O1§
09:52 ;

S292

1905

310/50.ccls.

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

AND

OFF

2015/10/01;
09:52

5293

292 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2015/10/O1§
09:52 ;

S294

221

292 and (slide)

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

AND

OFF

2015/10/01
09:52

5295

S294 and (inductive)

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

AND

OFF

2015/10/01;
09:52

5296

171

336/dig.2

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

IBM_TDB

AND

OFF

2015/10/01
09:52

EASTSearchHistory.14929315_Accessible Version.htm[3/21/2016 12:09:40 PM]

Page 201 of 374




EAST Search History

5297

100

S296 and (inductive or wireless)

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

AND

OFF

2015/10/01}
09:52

5298

297 and (slide)

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

AND

OFF

2015/10/01;
09:52

5299

2703

285 and (cellphone or phone or mobile
or pda)

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

AND

OFF

2015/10/01
09:52

S300

943

S299 and (inductive)

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

AND

OFF

2015/10/01
09:52

S301

224079

"455"/$.ccls. and (telephone or mobile)

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

AND

OFF

2015/10/O1§
09:52 i

S302

325408

"455"/$.ccls.

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

AND

OFF

2015/10/01;
09:52

S303

224079

S302 and (telephone or mobile)

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

AND

OFF

2015/10/O1§
09:52 !

S304

S305

152315

137

S303 and (inductive or wireless)

S304 and (magnetic)(conductors)
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

BV TDB .
US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPC;

AND

AND

OFF

OFF

2015/10/01
09:52

2015/10/01
09:52




EAST Search History

DERWENT
IBM_TDB

S306

568

S305 and (upper or top)(lower or
bottom)

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

AND

OFF

2015/10/01}
09:52

S307

41

S306 and (induced near current)

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

AND

OFF

2015/10/01;
09:52

S308

194

S306 and (@pd< "20090619")

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

AND

OFF

2015/10/01:
09:52

S309

56

S308 and (induced current)

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

AND

OFF

2015/10/01
09:52

S310

49

(inductive near charger)(battery)(phone
or telephone or mobile)(primary near
secondary near coil)

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

AND

OFF

2015/10/01
09:52

S311

61

S285 and (inductive near charger)
(base)(transmitter coil)(mobile or cell)
(charge$3)(power)

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

AND

ON

2015/10/01;
09:52

S312

S311 and (@pd<"20111012")

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

AND

ON

2015/10/01;
09:52

S313

50

((AFSHIN) near2 (PARTOVI)).INV.

US-PGPUB;
USPAT;
USOCR

AND

ON

2015/10/01;
09:52

S314

3542

320/109,139.ccls.

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

AND

OFF

2015/10/01
09:52
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S315 {50 ((AFSHIN) near2 (PARTOVI)).INV. US-PGPUB; {AND ON 2015/10/01}
USPAT; 09:52
USCCR :

S316 §{50 ((AFSHIN) near2 (PARTOVI)).INV. US-PGPUB; {AND ON 2015/10/01
USPAT; 09:52
USCCR

S317 #4 US-7336002-$.DID. OR US-1331018- US-PGPUB; {AND ON 2015/10/01;

$.DID. USPAT; 09:52 :
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB !
$318 {2 WO-20040408-$.DID. OR US-1331018- {US-PGPUB;{AND ON 2015/10/01
$.DID. USPAT; 09:52
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

S319 {28 US-7952322-$.DID. OR US-7948208- US-PGPUB; :{AND ON 2015/10/01
$.DID. OR US-7443135-$.DID. OR US- {| USPAT; 09:52
5367242-$.DID. OR US-7915858-$.DID. §§ USOCR;

OR US-4311953-$.DID. OR US- FPRS;
20060202665-%$.DID. OR US EPO; JPO;
20060108977-$.DID. OR US-1220137- i DERWENT
$.DID. OR US-2420137-$.DID. OR US- i IBM_TDB
1120137-$.DID. OR JP-2010507666-

$.DID. OR US-1320126-$.DID. OR US-
3382008-$.DID. OR US-1331018-

$.DID.

S$320 {23 US-8234189-$.DID. OR US-8069100- US-PGPUB; {AND ON 2015/10/01
$.DID. OR US-20140339916-$.DID. OR i USPAT; 09:52
US-20120259735-$.DID. OR US- USOCR;
20120150670-$.DID. OR US FPRS;
20120119588-$.DID. OR US- EPO; JPO;
20120112552-$.DID. OR US DERWENT
20120041843-$.DID. OR US IBM_TDB
20100171369-$.DID. OR US
20090212637-$.DID. OR US
20090174263-$.DID. OR US-1331018-
$.DID.

$420 {6975 320/108,109.ccls. US-PGPUB; {AND OFF 2016/03/21}

USPAT; 11:02 i
USOCR;

FPRS;

EPO; JPO;

DERWENT

IBM_TDB

421 42194 420 and (inductive or wireless)(cell or §US-PGPUB;AND OFF 2016/03/21

phone) USPAT; 11:02
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

$423 184 $421 and (@pd< "20090619") US-PGPUB; {{AND OFF 2016/03/21

USPAT; 11:02
USOCR;
FPRS;
EPO; JPO;




EAST Search History

DERWENT
IBM_TDB

$425

646

320/139.ccls.

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

AND

OFF

2016/03/21:
11:02

427

1918

310/50.ccls.

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

AND

OFF

2016/03/21;
11:02

$429

223

HA27 and (slide)

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

AND

OFF

2016/03/21:
11:02

S431

172

336/dig.2

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

AND

OFF

2016/03/21
11:02

$432

101

$A31 and (inductive or wireless)

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

AND

OFF

2016/03/21
11:02

$434

2908

420 and (cellphone or phone or mobile
or pda)

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

AND

OFF

2016/03/21;
11:02

$435

1016

$434 and (inductive)

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

AND

OFF

2016/03/21;
11:02

$436

229372

"455"/$.ccls. and (telephone or mobile)

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPC;
DERWENT
IBM_TDB

AND

OFF

2016/03/21;
11:02

437

332158

"455"/$.ccls.
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US-PGPUB;
USPAT;
USOCR,;

AND

OFF

2016/03/21
11:02




EAST Search History

FPRS;
EPO; JPO;
DERWENT
IBM_TDB

$438

229372

3437 and (telephone or mobile)

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

AND

OFF

2016/03/21
11:02

$439

156323

438 and (inductive or wireless)

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

AND

OFF

2016/03/21}
11:02

$440

1421

439 and (magnetic)(conductors)

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

AND

OFF

2016/03/21;
11:02

441

585

$440 and (upper or top)(lower or
bottom)

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

AND

OFF

2016/03/21;
11:02

5443

194

$441 and (@pd< "20090619")

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

AND

OFF

2016/03/21
11:02

$446

44

(inductive near charger)(battery)
(phone)(primary near secondary near
coil)

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

AND

OFF

2016/03/21
11:02

S456

6975

320/108,109.ccls.

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

AND

OFF

2016/03/21;
11:02

457

2194

456 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2016/03/21;
11:02

$459

184

457 and (@pd< "20090619")
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US-PGPUB;

AND

OFF

2016/03/21}




EAST Search History

USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

11:02

461

646

320/139.ccls.

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

AND

OFF

2016/03/21
11:02

$463

1918

310/50.ccls.

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

AND

OFF

2016/03/21
11:02

$465

223

463 and (slide)

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

AND

OFF

2016/03/21;
11:02

S467

172

336/dig.2

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

AND

OFF

2016/03/21:
11:02

$468

101

$467 and (inductive or wireless)

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

AND

OFF

2016/03/21}
11:02

$470

2908

$456 and (cellphone or phone or mobile
or pda)

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

AND

OFF

2016/03/21
11:02

471

1016

$A70 and (inductive)

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

AND

OFF

2016/03/21
11:02

472

229372

"455"/$.ccls. and (telephone or mobile)
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

AND

OFF

2016/03/21:
11:02
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i IBM_TDB :

$473

332158

"455"/$.ccls.

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

AND

OFF

2016/03/21;
11:02 ;

474

229372

$A73 and (telephone or mobile)

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

AND

OFF

2016/03/21;
11:02 |

SA75

156323

$474 and (inductive or wireless)

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

AND

OFF

2016/03/21;
11:02 ‘

S476

1421

$A75 and (magnetic)(conductors)

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

AND

OFF

2016/03/21
11:02

SA77

585

$A476 and (upper or top)(lower or
bottom)

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

AND

OFF

2016/03/21;
11:02

$479

194

$477 and (@pd< "20090619")

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

AND

OFF

2016/03/21
11:02

$485

3663

320/109,139.ccls.

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

AND

OFF

2016/03/21
11:02

$496

6975

320/108,109.ccls.

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

AND

OFF

2016/03/21
11:02

497

2194

$496 and (inductive or wireless)(cell or
phone)
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US-PGPUB;
USPAT;
USOCR;
FPRS;

AND

OFF

2016/03/21
11:02
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EPO; JPO;
DERWENT
IBM_TDB

$499

184

$497 and (@pd< "20090619")

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

AND

OFF

2016/03/21
11:02

S501

646

320/139.ccls.

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

AND

OFF

2016/03/21;
11:02 ;

S503

1918

310/50.ccls.

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

AND

OFF

2016/03/21;
11:02 |

S505

223

S503 and (slide)

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

AND

OFF

2016/03/21;
11:02 ‘

S507

172

336/dig.2

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

AND

OFF

2016/03/21
11:02

S508

101

S507 and (inductive or wireless)

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

AND

OFF

2016/03/21
11:02

S510

2908

$496 and (cellphone or phone or mobile
or pda)

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

AND

OFF

2016/03/21
11:02

S511

1016

S510 and (inductive)

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

AND

OFF

2016/03/21
11:02

S512

229372

"455"/$.ccls. and (telephone or mobile)
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US-PGPUB;
USPAT;

AND

OFF

2016/03/21
11:02
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USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

S513

332158

"455"/$.ccls.

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

AND

OFF

2016/03/21
11:02

S514

229372

S513 and (telephone or mobile)

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

AND

OFF

2016/03/21
11:02

S515

156323

S514 and (inductive or wireless)

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

AND

OFF

2016/03/21;
11:02 |

S516

1421

S515 and (magnetic)(conductors)

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

AND

OFF

2016/03/21;
11:02

S517

585

S516 and (upper or top)(lower or
bottom)

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

AND

OFF

2016/03/21:
11:02 ‘

S519

194

$517 and (@pd< "20090619")

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

AND

OFF

2016/03/21
11:02

S22

44

(inductive near charger)(battery)
(phone)(primary near secondary near
coil)

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

AND

OFF

2016/03/21;
11:02

S532

6975

320/108,109.ccls.

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

IBM_TDB

AND

OFF

2016/03/21
11:02
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S533

2194

S532 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2016/03/21;
11:02

S535

184

$533 and (@pd< "20090619")

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

AND

OFF

2016/03/21i
11:02

S537

646

320/139.ccls.

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

AND

OFF

2016/03/21
11:02

S539

1918

310/50.ccls.

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

AND

OFF

2016/03/21
11:02

S541

223

S539 and (slide)

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

AND

OFF

2016/03/21;
11:02

S543

172

336/dig.2

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

AND

OFF

2016/03/21:
11:02 i

Sb44

101

S543 and (inductive or wireless)

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

AND

OFF

2016/03/21;
11:02 |

S546

2908

1016

S532 and (cellphone or phone or mobile
or pda)

S546 and (inductive)
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US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

BV TDB .
US-PGPUB;

USPAT;
USOCR;
FPRS;
EPO; JPC;

AND

AND

OFF

OFF

2016/03/21
11:02

2016/03/21
11:02




EAST Search History

DERWENT
IBM_TDB

S548

229372

"455"/$.ccls. and (telephone or mobile)

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

AND

OFF

2016/03/21:
11:02

S549

332158

"455"/$.ccls.

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

AND

OFF

2016/03/21;
11:02

S550

229372

S549 and (telephone or mobile)

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

AND

OFF

2016/03/21:
11:02

S551

156323

S550 and (inductive or wireless)

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

AND

OFF

2016/03/21
11:02

Sh52

1421

S551 and (magnetic)(conductors)

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

AND

OFF

2016/03/21
11:02

S553

585

S552 and (upper or top)(lower or
bottom)

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

AND

OFF

2016/03/21;
11:02

5655

194

$553 and (@pd< "20090619")

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

AND

OFF

2016/03/21;
11:02

S561

3663

320/109,139.ccls.

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPC;
DERWENT
IBM_TDB

AND

OFF

2016/03/21;
11:02

S571

6975

320/108,109.ccls.
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FPRS;
EPO; JPO;
DERWENT
IBM_TDB

8572

2194

S571 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2016/03/21
11:02

S574

184

S572 and (@pd< "20090619")

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

AND

OFF

2016/03/21}
11:02

S576

646

320/139.ccls.

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

AND

OFF

2016/03/21;
11:02

S578

1918

310/50.ccls.

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

AND

OFF

2016/03/21;
11:02

S580

223

S578 and (slide)

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

AND

OFF

2016/03/21
11:02

S582

172

336/dig.2

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

AND

OFF

2016/03/21
11:02

S583

101

S582 and (inductive or wireless)

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

AND

OFF

2016/03/21;
11:02

5585

2908

S571 and (cellphone or phone or mobile
or pda)

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

AND

OFF

2016/03/21;
11:02

5586

1016

S585 and (inductive)
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USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT
IBM_TDB

11:02

S587

229372

"455"/$.ccls. and (telephone or mobile)

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

AND

OFF

2016/03/21
11:02

S588

332158

"455"/$.ccls.

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

AND

OFF

2016/03/21
11:02

S589

229372

S588 and (telephone or mobile)

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

AND

OFF

2016/03/21;
11:02

S591

44

(inductive near charger)(battery)
(phone)(primary near secondary near
coil)

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

AND

OFF

2016/03/21:
11:02

S601

6975

320/108,109.ccls.

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

AND

OFF

2016/03/21}
11:02

Se02

2194

S601 and (inductive or wireless)(cell or
phone)

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

AND

OFF

2016/03/21
11:02

S604

184

$602 and (@pd< "20090619")

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

AND

OFF

2016/03/21
11:02

S606

646

320/139.ccls.
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i

i IBM_TDB :

S608

1918

310/50.ccls.

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

AND

OFF

2016/03/21;
11:02 ;

S610

223

608 and (slide)

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

AND

OFF

2016/03/21;
11:02 |

S612

172

336/dig.2

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

AND

OFF

2016/03/21;
11:02 ‘

S613

101

$612 and (inductive or wireless)

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

AND

OFF

2016/03/21
11:02

S615

2908

601 and (cellphone or phone or mobile
or pda)

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

AND

OFF

2016/03/21;
11:02

S616

1016

S615 and (inductive)

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

IBM_TDB

AND

OFF

2016/03/21
11:02
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Symbol Date Examiner
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Symbol Date Examiner
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US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
320 108,139,150 03/17/2016 YF
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Search Notes

Date Examiner
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Related applications search was conducted
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/929,315 10/31/2015 Afshin Partovi AFPA-01032US5
CONFIRMATION NO. 1705
133328 PUBLICATION NOTICE

Mojo Mobility (c/o0 Louis Wu)

PO Box 10074 (R L R AR
00 80915169

Oakland, CA 94610 00000

Title:POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

Publication No.US-2016-0056664-A1
Publication Date:02/25/2016

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc cede: IDS PTO/SB/08a (01-10}

Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Cffice: U.S. DEPARTMENT OF COMMERCE

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

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor ‘ Pfshin PARTOVI
STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.98)
Examiner Name ‘
Attorney Docket Number |AFPA—01032U35
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
1k Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 B234189 B2 P312-07-31 Taylor et al.
2 P069100 B2 P011-11-29 Taylor et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
1k Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0140339916 A1l P314-11-14 Fells et al.
2 0120259735 A1 P012-10-11 Taylor et al.
3 0120150670 A1l P012-06-14 Taylor et al.
4 0120119588 A1l P312-05-17 Baarman et al.
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Page 218 of 374



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor ‘ Afshin PARTOVI

Art Unit

Examiner Name ‘

Attorney Docket Number |AFPA—01032U85

5 0120112552 A1l P012-05-10 Baarman et al.
6 0120041843 A1 P012-02-16 Taylor et al.
7 0100171369 A1 P010-07-08 Taylor et al.
8 0090212637 A1l P009-08-27 Baarman et al.
9 0090174263 A1 P009-07-09 Baarman et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

publisher, city and/or country where published.

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant 5
Initial* No | Number3 Code?j Code?| Date PP Passages or Relevant
Document ;
Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . )
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor ‘ Afshin PARTOVI

Art Unit |

Examiner Name ‘

Attorney Docket Number |AFPA—01032U85

EXAMINER SIGNATURE

Examiner Signature

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if

EFS Web 2.1.17
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Application Number

Filing Date

INFORMATION DISCLOSURE First Named Inventor ‘ Afshin PARTOVI

STATEMENT BY APPLICANT At Uni
rt Unit |

( Not for submissicn under 37 CFR 1.99)
Examiner Name ‘

Attorney Docket Number |AFPA—01032U85

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

Xl any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature ILouis Wu/ Date (YYYY-MM-DD)

Name/Print Louis Wu Registration Number )44413

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.§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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Privacy Act Statement

1.

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.8.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:

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552} and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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 UU.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 inspections 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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Electronic Acknowledgement Receipt

EFS ID: 24448783
Application Number: 14929315
International Application Number:
Confirmation Number: 1705

Title of Invention:

POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

First Named Inventor/Applicant Name:

Afshin Partovi

Customer Number:

133328

Filer:

Louis L. Wu

Filer Authorized By:

Attorney Docket Number:

AFPA-01032US5

Receipt Date: 22-DEC-2015
Filing Date: 31-0CT-2015
Time Stamp: 17:14:36

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(BYtes)/ Multl' ‘Pages
Number Message Digest | Part/.zip| (ifappl.)
612236
1 Information Disclosure Statement (IDS) IDS.odf o 5
Form (SB08) P
ab334551aed794bfdd0b6e6f00d454c5c8al
dfced
Warnings:
Information:
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Total Files Size (in bytes):‘ 612236

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

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

New International Application Filed with the USPTO as a Receiving Office

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

Page 224 of 374



PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/929,315
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b}, or (<)) N/A N/A N/A N/A 280
SEARCH FEE
(87 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(87 CFR 1.16(0), {p), or (q)) N/A N/A N/A N/A 720
TOTAL CLAIMS . *
(37 CFR 1.16(7)) 20 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS - *
(37 CFR 1.16(h) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
| Total . i I =
S (37 CFCF)E ?.15(1)) Minus = OR |«x =
a Independent * Minus | ** =
E (37 PR 1.16(h) = OR |«x =
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Golumn 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus ** = =
= (37 OFg ?.Ie(r)) OR |x =
% Independent * Minus | *** = = OR |«x =
w (37 CFR 1.16(h)) B B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
14/929,315 10/31/2015 2649 1600 AFPA-01032US5 20
CONFIRMATION NO. 1705
133328 FILING RECEIPT

PO Box 10074 e 0 A O

Oakland, CA 94610
Date Mailed: 11/13/2015

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

Inventor(s)

Afshin Partovi, Palo Alto, CA,;
Applicant(s)

Mojo Mobility Inc., Santa Clara, CA,;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 13/352,096 01/17/2012 PAT 9178369
which claims benefit of 61/433,883 01/18/2011
and claims benefit of 61/478,020 04/21/2011
and claims benefit of 61/546,316 10/12/2011

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.
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CROSS-REFERENCE TO RELATED PATENT CASES

[0001] This application is a continuation-in-part of U.S. Patent Application Serial No.
13/352,096, titled “SYSTEMS AND METHODS FOR PROVIDING POSITIONING
FREEDOM, SUPPORT OF DIFFERENT VOLTAGES, PROTOCOLS, AND POWER
LEVELS IN A WIRELESS POWER SYSTEM,” filed Jan 17, 2012, now allowed, which claims
the benefit of priority to U.S. Provisional Patent Application No. 61/433,883, titled “SYSTEM
AND METHOD FOR MODULATING THE PHASE AND AMPLITUDE OF AN
ELECTROMAGNETIC WAVE IN MULTIPLE DIMENSIONS,” filed Jan. 18, 2011; U.S.
Provisional Patent Application No. 61/478,020, titled “SYSTEM AND METHOD FOR
MODULATING THE PHASE AND AMPLITUDE OF AN ELECTROMAGNETIC WAVE IN
MULTIPLE DIMENSIONS,” filed Apr. 21, 2011; and U.S. Provisional Patent Application No.
61/546,316, titled “SYSTEMS AND METHODS FOR PROVIDING POSITIONING
FREEDOM, AND SUPPORT OF DIFFERENT VOLTAGES, PROTOCOLS, AND POWER
LEVELS IN A WIRELESS POWER SYSTEM,” filed Oct. 12, 2011, each of which applications

are incorporated by reference herein.

COPYRIGHT NOTICE

[0002] A portion of the disclosure of this patent document contains material which is subject
to copyright protection. The copyright owner has no objection to the facsimile reproduction by
anyone of the patent document or the patent disclosure, as it appears in the Patent and Trademark

Office patent file or records, but otherwise reserves all copyright rights whatsoever.

BACKGROUND

[0003] Embodiments of the invention are generally related to systems and methods for
modifying the magnitude and/or phase of an electromagnetic field in one or multiple dimensions
to charge one or more batteries wirelessly or power devices or systems wirelessly. Applications
for use in charging or powering multiple devices with a wireless power charger system are also

described.
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[0004] Wireless technologies for powering and charging mobile and other electronic or
electric devices, batteries and vehicles have been developed. These systems may use a wireless
charger or transmitter system, and a wireless receiver in combination, to provide a means for
transfer of power across a distance. For safe and efficient operation of basic wireless charging
systems, transmitter and receiver coil parts of the system may be aligned and of comparable or
similar size. Such operation typically requires the user to place the device or battery to be
charged in a specific location with respect to the charger. To enable ease of use, it is desirable to
provide a system that allows a receiver be placed on a larger surface area charger without need
for specific alignment of the position of the receiver. It is further desirable to be able to charge or
power multiple devices of similar or different power and voltage requirements or operating with
different wireless charging protocols on or near the same surface.
[0005] Typically, batteries associated with wireless charging are chemical, electrochemical
and/or electronic in nature. Exemplary batteries of the invention may involve proton-based or
ion-based electrochemistry (e.g., lead acid or li-iodine batteries), electron-based systems (e.g.,
supercapacitors employing quantum dot technology), and systems that involve an electrolyte that
is essentially aprotic in nature (e.g., lithium-ion or rocking-chair systems involving electrodes
comprising alkali insertion or intercalation compounds). Batteries may include one or more
cells. Optionally, batteries may include energy management systems or be associated with
devices that involve semiconductor-based and/or traditional electronic circuitry.
[0006] In any case, these are the general areas that embodiments of the invention are
intended to address for all energy storages systems as discussed herein. Points of novelty and
nonobviousness shall become apparent upon examination of the specification submitted herewith
when viewed from the perspective of a person having ordinary skill in the art of electrical

engineering.

SUMMARY

[0007] Described herein are systems and methods of modulating the phase and amplitude of
an electromagnetic field in one or multiple (e.g. one, two or three) dimensions. Applications
include beam shaping, beam forming, phase array radar, beam steering, etc. and inductive
charging and power, and particularly usage in mobile, electronic, electric, lighting, or other

devices, batteries, power tools, kitchen, industrial applications, vehicles, and other usages.

D
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Embodiments of the invention can also be applied generally to power supplies and other power
sources and chargers, including systems and methods for improved ease of use and compatibility
and transfer of wireless power to mobile, electronic, electric, lighting, or other devices, batteries,
power tools, kitchen, military, industrial applications and/or vehicles.
[0008] For example, a system is provided for use in wireless charging or wireless powering.
The system includes a base for wirelessly charging and/or wirelessly powering and a receiver
capable of receiving electricity wirelessly from the base. The receiver is associated with a
battery and/or device. The base and/or the receiver is capable of detecting and operating under a
plurality of power protocols and/or a plurality of communicating protocols, thereby allowing the
base to transfer electricity wirelessly to the battery and/or device in a manner consistent with a
common communication and/or common power protocol shared between the base and the

receiver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 illustrates an exemplary charger and receiver, in accordance with an
embodiment.

[0010] FIG. 2 illustrates an exemplary circuit, in accordance with an embodiment.

[0011] FIG. 3 illustrates another exemplary circuit, in accordance with an embodiment.
[0012] FIG. 4 illustrates another exemplary circuit, in accordance with an embodiment.
[0013] FIG. 5 illustrates another exemplary circuit, in accordance with an embodiment.
[0014] FIG. 6 illustrates another exemplary circuit, in accordance with an embodiment.
[0015] FIG. 7 illustrates another exemplary circuit, in accordance with an embodiment.
[0016] FIG. 8 illustrates a typical battery charge cycle, in accordance with an embodiment.
[0017] FIG. 9 illustrates a typical wireless power system operation, in accordance with an
embodiment.

[0018] FIG. 10 illustrates a communication process and regulation of power and/or other
functions, in accordance with an embodiment.

[0019] FIG. 11 illustrates configurations for a tightly coupled power transfer system with
individual transmitter coils of different size, in accordance with an embodiment.

[0020] FIG. 12 illustrates a coil, in accordance with an embodiment.
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[0021] FIG. 13 illustrates a resulting calculated magnetic field, in accordance with an
embodiment.
[0022] FIG. 14 illustrates the resonance in power transfer, in accordance with an
embodiment.
[0023] FIG. 15 illustrates the magnetization curves of a number of Ferromagnetic materials,
in accordance with an embodiment.
[0024] FIG. 16 illustrates the hysteresis curve for a hard ferromagnetic material such as steel,
in accordance with an embodiment.
[0025] FIG. 17 illustrates the real and imaginary part of the permeability of a ferromagnetic
material layer, in accordance with an embodiment.
[0026] FIG. 18 illustrates the magnetization curves of a high permeability proprietary soft
magnetic ferrite material, in accordance with an embodiment.
[0027] FIG. 19 illustrates a large area transmitter coil covered by a ferromagnetic, ferrite, or
other magnetic material, in accordance with an embodiment.
[0028] FIG. 20 illustrates the use of a ferrite magnetic material or switching layer above the
coil to guide and shield the flux, in accordance with an embodiment.
[0029] FIG. 21 illustrates the use of Litz wire wrapped around the core to create a solenoid
type receiver, in accordance with an embodiment.
[0030] FIG. 22 illustrates examples of magnets that can be used, in accordance with an
embodiment.
[0031] FIG. 23 illustrates a magnetic aperture by incorporating a permanent and/or
electromagnet into the receiver, in accordance with an embodiment.
[0032] FIG. 24 illustrates magnetization curves of a soft ferrite material are shown at
different operating temperatures, in accordance with an embodiment.
[0033] FIG. 25 illustrates a magnetic aperture geometry for receivers of dissimilar size, in
accordance with an embodiment.
[0034] FIG. 26 illustrates various multi-pole magnets, in accordance with an embodiment.
[0035] FIG. 27 illustrates various ring magnets, in accordance with an embodiment.
[0036] FIG. 28 illustrates examples of multi-pole ring or arc magnets with cuts or gaps in the

circular pattern, in accordance with various embodiments, in accordance with an embodiment.
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[0037] FIG. 29 illustrates a wire or cable available in a variety of gauges, in accordance with
an embodiment.
[0038] FIG. 30 illustrates a saturable reactor or magnetic amplifier, in accordance with an
embodiment.
[0039] FIG. 31 illustrates a configuration that includes a charger switching magnet, and
optional charger and/or receiver shielding layers, in accordance with an embodiment.
[0040] FIG. 32 illustrates a system that uses two coils for the charger and two for the
receiver, in accordance with an embodiment.
[0041] FIG. 33 illustrates a configuration where one or more repeaters are inserted between
the charger and receiver resonant antennas, in accordance with an embodiment.
[0042] FIG. 34 illustrates a layer comprising a magnetic or ferrite or other material added to
the charger to limit the emission from the charger into space, in accordance with an embodiment.
[0043] FIG. 35 illustrates the use of one or more repeater antennas and one or more
magnetic/switching layers, in accordance with an embodiment.
[0044] FIG. 36 illustrates another use of one or more repeater antennas and one or more
magnetic/switching layers, in accordance with an embodiment.
[0045] FIG. 37 illustrates a charger coil that is flat with a magnetic or switching layer formed
in the shape of a cup, cup holder cylinder or other bowl, in accordance with an embodiment.
[0046] FIG. 38 illustrates how the charger coil can be wrapped around the vertical cylinder
body while the inside of the cup uses the magnetic solid material, layer or laminated film, in
accordance with an embodiment.
[0047] FIG. 39 illustrates architectures where the charger circuit comprises sub circuits or
units whereby each sub-unit is responsible for powering or charging and/or communicating with
one power receiver, in accordance with an embodiment.
[0048] FIG. 40 illustrates a geometry where multiple transmitter coils cover different arcas
of a multi-charger/power supply, in accordance with an embodiment.
[0049] FIG. 41 illustrates use of a magnetic layer and creation of magnetic coupling or a
magnetic aperture, in accordance with an embodiment.
[0050] FIG. 42 illustrates a mobile device such as a mobile phone with a receiver coil and
receiver circuit integrated into the back cover or battery door, in accordance with an

embodiment.
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[0051] FIG. 43 illustrates a circuit wherein the charger includes capacitors and switches, in
accordance with an embodiment.
[0052] FIG. 44 illustrates a resonant converter architecture, in accordance with an
embodiment.
[0053] FIG. 45 illustrates a geo-cast architecture, in accordance with an embodiment.
[0054] FIG. 46 illustrates architectures for full positioning freedom, in accordance with an
embodiment.
[0055] FIG. 47 illustrates a multi-receiver system, in accordance with an embodiment.
[0056] FIG. 48 illustrates the use of multiple charger sections, in accordance with an
embodiment.
[0057] FIG. 49 illustrates a simplified system for wireless transmission of power with
constant output voltage, in accordance with an embodiment.
[0058] FIG. 50 illustrates a system that includes a feedback channel, in accordance with an
embodiment.
[0059] FIG. 51 illustrates use of a variable inductor in parallel to the charger and/or receiver

coil, in accordance with an embodiment.

DETAILED DESCRIPTION
[0060] Overview and Definitions

[0061] With the proliferation of electrical and electronic devices and vehicles (which are
considered examples of devices herein), simple and universal methods of providing power and or
charging of these devices is becoming increasingly important. However, there a numerous
technical challenges before such universal methods can be carried out. For example, device
manufacturers such as Apple, Inc. (Cupertino, CA) typically produce battery powered products
that use protocols that are incompatible with charging and/or power protocols of other device
manufacturers such as Samsung and the like. For example, certain protocols developed for
Apple products specifically forbid Apple devices from being charged using chargers that do not
comport with protocol standards for Apple devices. Similarly, manufacturers of so-called
“universal” docking stations for laptop and notebook computers often have to contend with
software and hardware protocol changes over time. Branded devices such as those sold under

the Apple®, Samsung®, Microsoft®, Google®, Android®, iPhone®, HTC®, Tesla® marks and
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the like may use a plurality of charging and communications protocols. Furthermore, certain
devices and chargers must have appropriate form factors, ¢.g., mating male and female forms
when viewed from a horizontal perspective, to work effectively and efficiently together. Thus,
the complexity of such compatibility problems lies at the heart of the present invention.
[0062] Before the invention is described in detail below, it is to be understood that this
invention, unless specifically noted to the contrary, is not limited to any particular batteries,
device, or the like, as such may vary. It is also to be understood that the terminology used herein
is for the purpose of describing particular embodiments only, and is not intended to be limiting.

"nn

[0063] As used herein, the singular forms "a," "an," and "the" include both singular and
plural referents unless the context clearly dictates otherwise. Thus, for example, reference to “a
battery comprising a cell” includes one or more batteries that include plurality of cells as well as
a single battery consisting of a single cell, reference to "a protocol” includes a combination of
protocols as well as a single protocol, and the like.

[0064] In addition, the term “and/or” when used in a list of items, refers to the any of the
items singly or in combination, unless the context clearly dictates otherwise. For example, “X,
Y, and/or Z” refers to “X,” “Y,” “Z,” “X and Y,” “X and Z,” “Y and Z,” or “X, Y, and Z,” or any
permutation of the foregoing.

[0065] In this specification and in the claims that follow, reference is made to a number of
terms that are defined to have the following meanings, unless the context in which they are
employed clearly indicates otherwise:

[0066] The terms “AC” and “DC” are used in their ordinary sense and refer to “alternating
current” and “direct current,” respectively. Typically, batteries of the invention are charged and
discharged via direct current. However, inverter and related technologies may be used to allow
batteries of the invention to be charged or drained via alternating current.

[0067] The term “Apple” as used herein refers generally to products and services offered by
Apple, Inc. (Cupertino, CA).

[0068] The term “battery” is used in its ordinary electrical sense and refers to one or more
cells connected in series, parallel, or a combination thereof that can produce electric energy. For
example, batteries of the invention may include rechargeable lithium or lithium ion batteries. In
some cases, intercalation compounds may be used in positive and/or negative electrodes. In

addition or in the alternative, insertion compound based electrodes may be used as well.
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Intercalation compounds include, but are not limited to, carbon having a layered microstructure,
¢.g., a graphitic or mesophase carbon, and lithiated oxides of a transition metal such as Co, Ni,
or Fe, e.g., LiC0,04 LiNi;0Q4 , and LiFe,04, respectively. Insertion compounds include lithiated
iron nanophosphates and lithiated manganese oxides of a spinel structure. The choice of battery
materials are critical to performance, safety and economic issues.
[0069] The terms “clectronic,” “electronically,” and the like are used in their ordinary sense
and relate to structures, ¢.g., semiconductor microstructures, that provide controlled conduction
of electrons, holes, or other charge carriers.
[0070] The term “electrolyte” as in a solid-state or fluid-state “electrolyte” of a battery is
used herein to refer a material through which ions may, under an electric potential gradient,
migrate by means of vacancies or interstitials within the material. Typically, an electrolyte
exhibits high ionic conductivity and low electronic conductivity.
[0071] The terms “efficient,” “efficiency,” and the like are used in their ordinary sense and
refer to achieving maximum productivity with minimum wasted effort or expense. For example,
when a battery is charged wirelessly by a base in an “efficient” manner, a loss of no more than
about 15% of electrical energy may occur during charging. Preferably, the charging efficiency is
at least about 90%. Optionally, the charging efficiency is at least about 95%.
[0072] The terms “optional” and “optionally” are used in their ordinary sense and refers to
items may or may not be present and/or or events that may or may not occur.
[0073] The terms “substantial,” “substantially” are used in their ordinary sense and mean “of
considerable importance” or “to a great or significant extent,” but that trivial or insignificant
counterexamples may be found. For example, a “substantially aprotic” solvent is used to
describe a solvent that does not contain unbound or does not easily release protons, but that
absolute absence of free protons in the solvent is not necessary. Similarly, a “substantially solid-
state” battery is to be interpreted to mean a battery comprising entirely or consisting essentially
of solid components, but that the battery does not have to exclude components that are entirely
devoid of fluids as long as the operation of the battery is not hindered. The term “essentially” is
to be interpreted in @ manner similar to how “substantially” is to be interpreted.
[0074] The term “solution” is used in its ordinary chemical sense and refers to one or more

solutes in a solvent. A solution may be fluid or solid in nature.
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[0075] The term “wireless” is used in its ordinary sense and is used to describe any of
various devices, systems, and/or methods that involve operation or actuation by electromagnetic
waves. Similarly, the term “wired” is used in its ordinary sense and is used generally as an
antonym of the term “wireless.” “Wired” does not necessarily mean a complete absence of
wires. For example, a system of the invention may include both wired and wireless components.

EES

[0076] More generally, the terms “device,” “product,” or “battery” are used herein to include
any electrical, electronic, mobile, lighting, or other product, batteries, power tools, industrial,
kitchen, military or medical products and vehicles or movable machines such as robots whereby
the product, part, or component is powered by electricity or an internal or external battery and/or
can be powered or charged externally or internally by a generator or solar cell, fuel cell, hand or
other mechanical crank or alike. A product or device can also include an attachable or integral

skin, case, battery door or attachable or add-on or dongle type of receiver component to enable

the user to power or charge the product or device.

[0077] Description of Various Embodiment of the Invention

[0078] In accordance with various embodiments, an induction power transmitter employs a
magnetic induction coil(s) transmitting energy to a receiving coil(s) in a device or product, case,
battery door, or attachable or add-on component including attachments such as a dongle or a
battery inside or outside of device or attached to device through a connector and/or a wire, or
stand-alone placed near the power transmitter platform. The receiver can be an otherwise
incomplete device that receives power wirelessly and is intended for installation or attachment in
or on the final product, battery or device to be powered or charged, or the receiver can be a
complete device intended for connection to a device, product or battery directly by a wire or
wirelessly.

[0079] As used herein, the term wireless power, charger, transmitter or inductive power and
charger are used interchangeably. In accordance with an embodiment, the wireless charger may
be a flat or curved surface or part that can provide energy wirelessly to a receiver. It can also be
constructed of flexible materials and/or coils or even plastic electronics to enable mechanical
flexibility and bending or folding to save space or for conformity to non-flat surfaces. The
wireless charger may be directly powered by an AC power input, DC power, or other power

source such as a car, motorcycle, truck or other vehicle or airplane or boat or ship power outlet,
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or vehicle, boat, ship or airplane itself, primary (non-rechargeable) or rechargeable battery, solar
cell, fuel cell, mechanical (hand crank, wind source, etc.), nuclear source or other or another
wireless charger or power supply or a combination thereof. In addition, the wireless charger may
be powered by a part such as a rechargeable battery which is itself in turn recharged by another
source such as an AC or DC power source, vehicle, boat or ship or airplane outlet or vehicle,
boat or ship or airplane itself, solar cell, fuel cell, wind or mechanical (hand crank, wind, etc.) or
nuclear source, etc. or a combination thereof. In addition, in cases where the wireless charger is
powered by a rechargeable source such as a battery, the battery can also be itself in turn
inductively charged by another wireless charger. The wireless charger may be a stand-alone part,
device, or product, or may be incorporated into another electric or electronics device, table, desk
chair, TV stand or mount or furniture or vehicle or airplane or marine vehicle or boat or objects
such as a table, desk, chair, counter-top, shelving or check out or cashier counters, kiosk, car
seat, car console, car door, netting, cup holder, dashboard, glovebox, etc., airplane tray,
computer, laptop, netbook, tablet, display, TV, magnetic, optical or semiconductor storage or
playback device such as hard drive, optical players, etc., cable or game console, computer pads,
toys, clothing, bags or backpack, belt or holster, etc., industrial, military or kitchen counter, area,
devices and appliances, phones, cameras, radios, stereo systems, etc. The wireless charger may
also have other functions built in or be constructed such that it is modular and additional
capabilities/functions can be added as needed.
[0080] Some of these capabilities/functions include an ability to provide higher power,
charge more devices, exchange the top surface or exterior box or cosmetics, operate by internal
power as described above through use of a battery and/or renewable source such as solar cells,
communicate and/or store data from a device, provide communication between the device and
other devices or the charger and/or a network, etc. An example is a basic wireless charger that
has the ability to be extended to include a rechargeable battery pack to enable operation without
external power. Another example may be a wireless charger containing or one or more speakers
and/or microphone and Bluetooth, WiFi, etc. connectivity as a module that would enhance the
basic charger to allow a mobile phone or music player being charged on the charger to
play/stream music or sound or carry out a hands free conversation over the speakers and/or
microphone wirelessly through a Bluetooth, WiFi, or other connection. Another example may be

a charger product or computer or laptop, or display or TV ectc. that also contains a disk drive,
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solid state memory or other storage device and when a device is placed on the charger, data
connectivity through the charger, Bluetooth, NFC, Felica, WiFi, Zigbee, Wireless USB, etc. is
also established for transfer, synchronizing or update of data or programs occurs to
download/upload info, display or play music or video or synchronize data. One exemplary use
may be a camera or phone charger whereby many other combinations of products and
capabilitics may be enabled in combination of charging and other functions. Examples of
products or devices powered or charged by the induction transmitter and receiver include but are
not limited to batteries, cell phones, smart phones, cordless phones, communication devices,
personal data assistants, portable media players, global positioning (GPS) devices, Bluetooth
headsets and other devices, shavers, watches, tooth brushes, calculators, cameras, optical scopes,
infrared viewers, computers, laptops, tablets, netbooks, key boards, computer mice, book readers
or email devices, pagers, computer monitors, televisions, music or movie players and recorders,
storage devices, radios, clocks, speakers, gaming devices, game controllers, toys, remote
controllers, power tools, construction tools, office equipment, robots including vacuum cleaning
robots, floor washing robots, pool cleaning robots, gutter cleaning robots or robots used in
hospital, clean room, military or industrial environments, industrial tools, mobile vacuum
cleaners, medical or dental tools or equipment, military equipment or tools, kitchen appliances,
mixers, cookers, can openers, food or beverage heaters or coolers such as electrically powered
beverage mugs, massagers, adult toys, lights or light fixtures, or advertising applications,
printers, fax machines, scanners, automobiles, bikes, buses, or other vehicles or mobile
transportation machines, and other battery or electrically powered devices or products. The
receiver or the charger could also be incorporated into a bag, carrier, skin, clothing, case,
packaging, product packaging or box, crate, box, display case or rack, table, bottle or device etc.
to enable some function inside the bag, carrier, skin, clothing, case, packaging, product
packaging or box, crate, box, display case or rack, table, bottle (such as, e.g. causing a display
case or packaging to display promotional information or instructions, or to illuminate) and/or to
use the bag, carrier, skin, clothing, case, packaging, product packaging or box, crate, box, display
case or rack, table, bottle, etc. to power or charge another device or component somewhere on or
nearby. It is important to note that the product or device does not necessarily have to be portable
and/or contain a battery to take advantage of induction or wireless power transfer. For example, a

lighting fixture or a computer monitor that is typically powered by an AC outlet or a DC power
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supply may be placed on a table top and receive power wirelessly. The wireless receiver may be
a flat or curved surface or part that can receive energy wirelessly from a charger. The receiver
and/or the charger can also be constructed of flexible materials and/or coils or even plastic
electronics to enable mechanical flexibility and bending or folding to save space or for
conformity to non-flat surfaces.
[0081] In accordance with various embodiments, many of these devices contain internal
batteries, and the device may or may not be operating during receipt of power. Depending on the
degree of charge status of the battery or its presence and the system design, the applied power
may provide power to the device, charge its battery or a combination of the above. The terms
charging and/or power are used interchangeably herein to indicate that the received power can be
used for either of these cases or a combination thereof. Unless specifically described, these terms
are therefore used interchangeably. Also, unless specifically described herein, in accordance with
various embodiments the terms charger power supply and transmitter are used interchangeably.
[0082] As shown in FIG. 1, in accordance with an embodiment, a wireless charger or power
system 100 comprises a first charger or transmitter part, and a second receiver part. The charger
or transmitter can generate a repetitive power signal pattern (such as a sinusoid or square wave
from 10's of Hz to several MHz or even higher, but typically in the 100 kHz to several MHz
range) with its coil drive circuit and a coil or antenna for transmission of the power. The charger
or transmitter typically also includes a communication and regulation/control system that detects
a receiver and/or turns the applied power on or off and/or modify the amount of applied power
by mechanisms such as changing the amplitude, frequency or duty cycle, etc. or a change in the
resonant condition by varying the impedance (capacitance or inductance) of the charger or a
combination thereof of the applied power signal to the coil or antenna. In accordance with an
embodiment, the charger can also be the whole or part of the electronics, coil, shield, or other
part of the system required for transmitting power wirelessly. The electronics may comprise
discrete components or microelectronics that when used together provide the wireless charger
functionality, or comprise an Application Specific Integrated Circuit (ASIC) chip or chipset that
is specifically designed to function as the whole or a substantial part of the electronics for
wireless charger system.
[0083] The second part of the system is a receiver that includes a coil or antenna to receive

power, a method for change of the received AC voltage to DC voltage, such as rectification and
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smoothing with one or more rectifiers or a bridge or synchronous rectifier, etc. and one or more
capacitors. In cases where the voltage at the load does not need to be kept within a tight tolerance
or can vary regardless of the load resistance or the resistance of the load is always constant, the
rectified and smoothed output of the receiver can be directly connected to a load. Examples of
this situation may be in lighting applications, applications where the load is a constant resistance
such as a heater or resistor, etc. In these cases, the receiver system could be quite simple and
inexpensive. In many other cases, the resistance or impedance of the load changes during
operation. This includes cases where the receiver is connected to a device whose power needs
may change during operation or when the receiver is used to charge a battery. In these cases, the
output voltage may need to be regulated so that it stays within a range or tolerance during the
variety of operating conditions. In these cases, the receiver may optionally include a regulator
such as linear, buck, boost or buck boost, etc. regulator and/or switch for the output power.
Additionally, the receiver may include a method for the receiver to communicate with the
charger. The receiver may optionally include a reactive component (inductor or capacitor) to
increase the resonance of the system and a switch to allow switching between a wired and
wireless method of charging or powering the product or battery. The receiver may also include
optional additional features such as including Near Field Communication, Bluetooth, WiF1i,
RFID or other communication and/or verification technology.
[0084] The charger or transmitter coil and the receiver coil can have any shape desired and
may be constructed of PCB, wire, Litz wire, or a combination thereof. To reduce resistance, the
coils can be constructed of multiple tracks or wires in the PCB and/or wire construction. For
PCB construction, the multiple layers can be in different sides of a PCB and/or different layers
and layered/designed appropriately to provide optimum field pattern, uniformity, inductance,
and/or resistance or Quality factor (Q) for the coil. Various materials can be used for the coil
conductor such as different metals and/or magnetic material or plastic conductors, etc. Typically,
copper with low resistivity may be used. The design should also take into account the skin effect
of the material used at the frequency of operation to preferably provide low resistance.
[0085] The receiver can be an integral part of a device or battery as described above, or can
be an otherwise incomplete device that receives power wirelessly and is intended for installation
or attachment in or on the final product, battery or device to be powered or charged, or the

receiver can be a complete device intended for connection to a device, product or battery directly
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by a wire or wirelessly. Examples include replaceable covers, skins, cases, doors, jackets,
surfaces, etc for devices or batteries that would incorporate the receiver or part of the receiver
and the received power would be directed to the device through connectors in or on the device or
battery or the normal wired connector (or power jack) of the device or battery. The receiver may
also be a part or device similar to a dongle that can receive power on or near the vicinity of a
charger and direct the power to a device or battery to be charged or powered through a wire
and/or appropriate connector. Such a receiver may also have a form factor that would allow it to
be attached in an inconspicuous manner to the device such as a part that is attached to the outer
surface at the bottom, front, side, or back side of a laptop, netbook, tablet, phone, game player, or
other electronic device and route the received power to the input power connector or jack of the
device. The connector of such a receiver may be designed such that it has a pass through or a
separate connector integrated into it so that a wire cable for providing wired charging/power or
communication can be connected to the connector without removal of the connector thus
allowing the receiver and its connector to be permanently or semi-permanently be attached to the
device throughout its operation and use. Many other variations of the receiver implementation
are possible and these examples are not meant to be exhaustive. In accordance with an
embodiment, the receiver can also be the whole or part of the electronics, coil, shield, or other
part of the system required for receiving power wirelessly. The electronics may comprise
discrete components or microcontrollers that when used together provide the wireless receiver
functionality, or comprise an Application Specific Integrate Circuit (ASIC) chip or chipset that is
specifically designed to function as the whole or a substantial part of the electronics for wireless
receiver system.
[0086] Optional methods of communication between the charger and receiver can be
provided through the same coils as used for transfer of power, through a separate coil, through an
RF or optical link, through RFID, Bluctooth, WiFi, Wireless USB, NFC, Felica, Zigbee,
Wireless Gigabit (WiGig), etc. or through such protocols as defined by the Wireless Power
Consortium (WPC) or other protocols or standards, developed for wireless power, or other
communication protocol, or combination thereof.
[0087] In the case that communication is provided through the power transfer coil, one
method for the communication is to modulate a load in the receiver to affect the voltage in the

receiver coil and therefore create a modulation in the charger coil parameters that can be detected
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through monitoring of its voltage or current. Other methods can include frequency modulation by
combining the received frequency with a local oscillator signal or inductive, capacitive, or
resistive modulation of the output of the receiver coil.
[0088] The communicated information can be the output voltage, current, power, device or
battery status, validation ID for receiver, end of charge or various charge status information,
receiver battery, device, or coil temperature, and/or user data such as music, email, voice, photos
or video, or other form of digital or analog data used in a device. It can also be a pattern or signal
or change in the circuit conditions that is transmitted or occurs to simply notify the presence of
the receiver nearby.
[0089] In accordance with an embodiment, the data communicated can be any one or more
of the information detailed herein, or the difference between these values and the desired value
or simple commands to increase or decrease power or simply one or more signals that would
confirm presence of a receiver or a combination of the above. In addition, the receiver can
include other elements such as a DC to DC converter or regulator such as a switching, buck,
boost, buck/boost, or linear regulator. The receiver can also include a switch between the DC
output of the receiver coil and the rectification and smoothing stage and its output or the output
of the regulator stage to a device or battery or a device case or skin and in cases where the
receiver is used to charge a battery or device, the receiver may also include a regulator, battery
charger IC or circuitry and/or battery protection circuit and associated transistors, etc. The
receiver may also include variable or switchable reactive components (capacitors and/or
inductors) that would allow the receiver to change its resonant condition to affect the amount of
power delivered to the device, load or battery. The receiver and/or charger and/or their coils can
also include elements such as thermistors, magnetic shields or magnetic cores, magnetic sensors,
and input voltage filters, etc. for safety and/or emission compliance reasons. The receiver may
also be combined with other communication or storage functions such as NFC, WiFi, Bluetooth,
etc. In addition, the charger and or receiver can include means to provide more precise alignment
between the charger and receiver coils or antennas. These can include visual, physical, or
magnetic means to assist the user in alignment of parts. To implement more positioning freedom
of the receiver on the charger, the size of the coils can also be mismatched. For example, the
charger can comprise a larger coil size and the receiver a smaller one or vice versa, so that the

coils do not have to be precisely aligned for power transfer.
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[0090] In simpler architectures, there may be minimal or no communication between the
charger and receiver. For example, a charger can be designed to be in a standby power
transmitting state, and any receiver in close proximity to it can receive power from the charger.
The voltage, power, or current requirements of the device or battery connected to the receiver
circuit can be unregulated, or regulated or controlled completely at the receiver or by the device
attached to it. In this instance, no regulation or communication between the charger and receiver
may be necessary. In a variation of this, the charger may be designed to be in a state where a
receiver in close proximity would bring it into a state of power transmission. Examples of this
would be a resonant system where inductive and/or capacitive components are used, so that
when a receiver of appropriate design is in proximity to a charger, power is transmitted from the
charger to a receiver; but without the presence of a receiver, minimal or no power is transmitted
from the charger.
[0091] In a variation of the above, the charger can periodically be turned on to be driven with
a periodic pattern (a ping process) and if a receiver in proximity begins to draw power from it,
the charger can detect power being drawn from it and would stay in a transmitting state. If no
power is drawn during the ping process, the charger can be turned off or placed in a stand-by or
hibernation mode to conserve power and turned on and off again periodically to continue seeking
a receiver.
[0092] In accordance with an embodiment, the power section (coil drive circuit and receiver
power section) can be a resonant converter, resonant, full bridge, half bridge, E-class, zero
voltage or current switching, flyback, or any other appropriate power supply topology. FIG. 2
shows a more detailed view of the wireless charger system 120 with a resonant converter
geometry, wherein a pair of transistors Q1 and Q2 (such as FETs, MOSFETs, or other types of
switch) are driven by a half-bridge driver IC and the voltage is applied to the coil L1 through one
or more capacitors shown as C1. The receiver includes a coil and an optional capacitor (for
added efficiency) shown as C2 that may be in series or in parallel with the receiver coil L2. The
charger and/or receiver coils may also include impedance matching circuits and/or appropriate
magnetic material layers behind (on the side opposite to the coil surfaces facing each other) them
to increase their inductance and/or to shield the magnetic field leakage to surrounding area. The
charger and/or receiver may also include impedance matching circuits to optimize/improve

power transfer between the charger and receiver.
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[0093] In many of the embodiments and figures described herein, the resonant capacitor C2
in the receiver is shown in a series architecture. This is intended only as a representative
illustration, and this capacitor may be used in series or parallel with the receiver coil. Similarly,
the charger is generally shown in an architecture where the resonant capacitor is in series with
the coil. System architectures with the capacitor C1 is in parallel with the charger coil are also
possible.
[0094] In accordance with an embodiment, the charger also includes a circuit that measures
the current through and/or voltage across the charger coil (in this case a current sensor is shown
in the figure as an example). Various demodulation methods for detection of the communication
signal on the charger current or voltage are available. This demodulation mechanism can be, for
example, an AM or FM receiver (depending on whether amplitude or frequency modulation is
employed in the receiver modulator) similar to a radio receiver tuned to the frequency of the
communication or a heterodyne detector, etc.
[0095] In accordance with an embodiment, the microcontroller unit (MCU) in the charger
(MCU1) is responsible for understanding the communication signal from the
detection/demodulation circuit and, depending on the algorithm used, making appropriate
adjustments to the charger coil drive circuitry to achieve the desired output voltage, current or
power from the receiver output. In addition, MCU1 is responsible for processes such as periodic
start of the charger to seck a receiver at the start of charge, keeping the charger on when a
receiver is found and accepted as a valid receiver, continuing to apply power and making
necessary adjustments, and/or monitoring temperature or other environmental factors, providing
audio or visual indications to the user on the status of charging or power process, etc. or
terminating charging or application of power due to end of charge or customer preference or over
temperature, over current, over voltage, or some other fault condition or to launch or start
another program or process. For example, the charger can be built into a car, and when a valid
receiver and/or an NFC, RFID or other ID mechanism integrated into or on a mobile device, its
case or skin, dongle or battery is found, the charger may activate some other functions such as
Bluetooth connectivity to the device, displaying the device identity or its status or state of charge
on a display, etc. More advanced functions can also be activated or enabled by this action.
Examples include using the device as an identification mechanism for the user and setting the

temperature of the car or the driver or passenger side to the user's optimum pre-programmed
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temperature, setting the mirrors and seats to the preferred setting, starting a radio station or music
preferred by user, etc., as described in U.S. Patent Publication No. 20110050164, incorporated
by reference herein. The charger may also include an RF signal amplifier/repeater so that
placement of a mobile device such as a mobile phone, tablet, etc. would provide close coupling
and/or turning on of the amplifier and its antenna so that a better signal reception for
communication such as cell phone calls can be obtained. Such Signal Boosters that include an
antenna mounted on the outside of a car, a bi-directional signal amplifier and a repeater antenna
inside a car are increasingly common. The actions launched or started by setting a device on a
charger can also be different in different environments. Examples can include routing a mobile
phone call or music or video from a smart phone to the speakers and microphones or video
monitors or TV, computer, laptop, tablet, ctc. in a car, home, office, etc. Other similar actions or
different actions can be provided in other environments.
[0096] It may be useful in addition to the communication signal to detect the DC value of the
current through the charger coil. For example, faults may be caused by insertion or presence of
foreign objects such as metallic materials between the charger and receiver. These materials may
be heated by the application of the power and can be detected through detection of the charger
current or temperature or comparison of input voltage, current, or power to the charger and
output voltage, current, or power from the receiver and concluding that the ratio is out of normal
range and extra power loss due to unknown reasons is occurring. In these conditions or other
situations such as abnormal charger and/or receiver heating, the charger may be programmed to
declare a fault condition and shut down and/or alert the user or take other actions.
[0097] In accordance with an embodiment, once the charger MCU has received a signal and
decoded it, it can take action to provide more or less power to the charger coil. This can be
accomplished through known methods of adjusting the frequency, duty cycle or input voltage to
the charger coil or a combination of these approaches. Depending on the system and the circuit
used, the MCU can directly adjust the bridge driver or an additional circuit such as a frequency
oscillator may be necessary to drive the bridge driver or the FETs.
[0098] A typical circuit for the receiver in accordance with an embodiment is also shown in
FIG. 2. In accordance with an embodiment, the receiver circuit can include a capacitor C2 in
parallel or series with the receiver coil to produce a tuned receiver circuit. This circuit is known

to increase the efficiency of a wireless power system. The rectified and smoothed (through a
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bridge rectifier and capacitors) output of the receiver coil and optional capacitor is either directly
or through a switch or regulator applied to the output. A microcontroller is used to measure
various values such as output voltage, current, temperature, state of charge, battery full status,
end of charge, etc. and to report back to the charger to provide a closed loop system with the
charger as described above. In the circuit shown in FIG. 2, the receiver MCU communicates
back to the charger by modulating the receiver load by rapidly closing and opening a switch in
series with a modulation load at a pre-determined speed and coding pattern. This rapid load
modulation technique at a frequency distinct from the power transfer frequency can be easily
detected by the charger. A capacitor and/or inductor can also be placed in parallel or in series
with this load.
[0099] As an example, if one assumes that the maximum current output of the receiver is
1000 mA and the output voltage is 5 V for a maximum output of SW; in this case, the minimum
load resistance is 5 ohms. A modulation load resistor of several ohms (20, or 10 ohms or smaller)
would be able to provide a large modulation depth signal on the receiver coil voltage. Choosing a
5 ohm resistor would modulate the output between a maximum current of 1 Amp or larger and a
smaller value defined by the device load at the output. Such a large modulation can be casily
detected at the charger coil current or voltage as described above. Other methods of
communication through varying the reactive component of the impedance can also be used. The
modulation scheme shown in FIG. 2 is shown only as a representative method and is not meant
to be exhaustive. As an example, the modulation can be achieved capacitively, by replacing the
resistor with a capacitor. In this instance, the modulation by the switch in the receiver provides
the advantage that by choosing the modulation frequency appropriately, it is possible to achieve
modulation and signal communication with the charger coil and circuitry, with minimal power
loss (compared to the resistive load modulation).
[0100] The receiver in FIG. 2 also shows an optional DC regulator that is used to provide
constant stable voltage to the receiver MCU. This voltage supply may be necessary to avoid drop
out of the receiver MCU during startup conditions where the power is varying largely or during
changes in output current and also to enable the MCU to have a stable voltage reference source
so it can measure the output voltage accurately. Alternatively, a switch to connect or disconnect
the load can be used or combined with the regulator. To avoid voltage overshoots during

placement of a receiver on a charger or rapid changes in load condition, a voltage limiter circuit
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or elements like Zener diodes or regulators or other voltage limiters can also be included in the
receiver.
[0101] In the above description, a uni-directional communication (from the receiver to the
charger) is described. However, this communication can also be bi-directional, and data can be
transferred from the charger to the receiver through modulation of the voltage or current in the
charger coil and read back by the microcontroller in the receiver detecting a change in the
voltage or current, etc.
[0102] In accordance with other embodiments, and other geometries where position
independence on placement of the receiver on the charger surface is achieved by having multiple
charger coils in an array or pattern, similar drive and communication circuits in the charger and
receiver can be implemented. To detect the appropriate coil to activate in the charger to achieve
optimum power transfer to a receiver placed on the charger, the charger coils can be activated in
a raster or zigzag fashion or other geometry and current drawn from a charger coil, strength of
voltage, current, power or signal from the receiver or other methods can be used to determine the
closest match between position of one or more of the charger coils and a receiver coil and the
appropriate charger coil or coils can be activated and modulated to provide optimum power
transfer to the receiver.
[0103] While a system for communication between the charger and receiver through the
power transfer coil or antenna is described above, in accordance with an embodiment the
communication can also be implemented through a separate coil, a radio frequency link (am or
fm or other communication method), an optical communication system or a combination of the
above. The communication in any of these methods can also be bi-directional rather than uni-
directional as described above. As an example, FIG. 3 shows a system 130 in accordance with an
embodiment, wherein a dedicated RF channel for uni-directional or bi-directional
communication between the charger and receiver is implemented for validation and/or regulation
purposes. This system is similar to the system shown in FIG. 2, except rather than load
modulation being the method of communication, the MCU in the receiver transmits the
necessary information over an RF communication path. A similar system with LED or laser
transceivers or detectors and light sources can be implemented. Advantages of such system
include that the power received is not modulated and therefore not wasted during communication

and/or that no noise due to the modulation is added to the system.
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[0104] One of the disadvantages of the circuit shown in FIG. 2 is that, in the receiver circuit
shown therein, the current path passes through 2 diodes and suffers 2 voltage drops resulting in
large power dissipation and loss. For example, for Schottky diodes with forward voltage drop of
0.4V, at a current output of 1 A, each diode would lose 0.4 W of power for a combined power
loss of 0.8 W for the two in a bridge rectifier configuration. For a 5 V, 1 A output power (5W),
this 0.8 W of power loss presents a significant amount of loss (16%) just due to the rectification
System.
[0105] In accordance with an embodiment, an alternative is to use a center-tapped receiver
140 as shown in FIG. 4, wherein during each cycle current passes only through one part of the
coil and one diode in the receiver and therefore halves the rectification losses. Such a center
tapped coil can be implemented in a wound-wire geometry with 2 sections of a wound wire or a
printed circuit board coil or with a double or multi-sided sided PCB coil or a combination or
even a stamped, etched or otherwise manufactured coil or winding.
[0106] In any of the systems described above, as shown in FIG. 5, the charger and receiver
coils can be represented by their respective inductances 150 by themselves (L1 and L2) and the
mutual inductance between them M which is dependent on the material between the two coils
and their position with respect to each other in x, y, and z dimensions. The coupling coefficient
between the coils k is given by:
k=M/(L1*L2)".

The coupling coefficient is a measure of how closely the 2 coils are coupled and may range from
0 (no coupling) to 1 (very tight coupling). In coils with small overlap, large gap between coils or
dissimilar coils (in size, number of turns, coil winding or pattern overlap, etc.), this value can be
smaller than 1.
[0107] FIG. 6 shows a wirelessly powered battery pack and receiver 160 in accordance with
an embodiment. The components of a typical common battery pack (battery cell and protection
circuit, etc.) used in a battery device used in applications such as mobile phone, etc. are shown
inside the dashed lines. The components outside the dashed lines are additional components that
are included to enable safe wireless and wired charging of a battery pack. A battery pack may
have four or more external connector points that interface with a mobile device pins in a battery
housing or with an external typical wired charger. In accordance with an embodiment 170, the

battery cell is connected as shown in FIG. 7 to two of these connectors (shown in the figure as
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BATT+ and BATT-) through a protection circuit comprising a battery protection IC that protects
a battery from over-current and under or over voltage. A typical IC can be Seiko 8241.degree. C.
that uses 2 external Field Effect Transistors (FETSs) as shown in FIG. 7 to prevent current going
from or to the battery cell (on the left) from the external battery pack connectors if a fault
condition based on over current, or battery cell over or under voltage is detected. This provides
safety during charging or discharging of the battery. In addition, a battery pack can include a
PTC conductive polymer passive fuse. These devices can sense and shut off current by heating a
layer inside the PTC if the amount of current passing exceeds a threshold. The PTC device is
reset once this current falls and the device cools.
[0108] In addition, in accordance with an embodiment, the battery pack can contain a
thermistor, which the mobile device checks through one other connector on the battery pack to
monitor the health of the pack, and in some embodiments an ID chip or microcontroller that the
mobile device interrogates through another connector to confirm an original battery
manufacturer or other information about the battery. Other connectors and functions can be
included in a battery pack to provide accurate battery status and/or charging information to a
device being powered by a battery pack or a charger charging the battery pack.
[0109] In addition to the components described above, in accordance with an embodiment,
the receiver circuit comprises a receiver coil that can be a wound wire and/or PCB coil as
described above, optional electromagnetic shielding between the coil and the metal body of the
battery, optional alignment assisting parts such as magnets, etc., a receiver communication
circuit (such as the resistor and FET for load modulation shown in FIGS. 2 and 4), a wireless
power receiver (such as rectifiers and capacitors as described above), and an optional Battery
charger IC that has a pre-programmed battery charging algorithm. Each type of battery and
chemistry requires a pre-determined optimized profile for charging of that battery type. A typical
charge cycle 180 for a Lithium Ion (Li-lon) is shown in FIG. 8. Such a battery can be charged up
to a value of 4.2 V at full capacity. The battery should be charged according to the guidelines of
the manufacturer. For a battery of capacity C, the cell can typically be charged at the rate 1C. In
Stage 1, the maximum available current is applied and the cell voltage increases until the cell
voltage reaches the final value (4.2 V). In that case, the charger IC switches to Stage 2 where the
charger 1C switches to Constant Voltage charging where the cell voltage does not change but

current is drawn from the source to further fill up the battery. This second Stage may take 1 or
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more hours and is necessary to fully charge the battery. Eventually, the battery will draw little
(below a threshold) or no current. At this stage, the battery is full and the charger may
discontinue charging. The charger IC can periodically seek the condition of the battery and top it
off further if the battery has drained due to stand-by, etc.
[0110] In accordance with an embodiment, such multiple stages of battery charging can be
implemented in firmware with the wireless power charger and receiver microcontrollers
monitoring the battery cell voltage, current, etc. and working in tandem and to provide
appropriate voltage, current, etc. for safe charging for any type of battery. In another approach as
shown in FIG. 6, a battery charger IC chip that has specialized battery charging circuitry and
algorithm for a particular type of battery can be employed. These charger ICs (with or without
fuel gauge capability to accurately measure battery status, etc.) are available for different battery
chemistries and are included in most mobile devices with mobile batteries such as mobile
phones. They can include such safety features as a temperature sensor, open circuit shut off, etc.
and can provide other circuits or microcontrollers such useful information as end of charge
signal, signaling for being in constant current or voltage (stage 1 or 2 above, etc.). In addition,
some of these ICs allow the user to program and set the maximum output current to the battery
cell with an external resistor across 2 pins of the IC.
[0111] In accordance with an embodiment, the wirelessly charged battery pack in addition
includes a micro-controller that coordinates and monitors various points and may also include
thermal sensors on the wireless power coil, battery cell and/or other points in the battery pack.
The microcontroller also may communicate to the charger and can also monitor communication
from the charger (in case of bi-directional communication). Typical communication through load
modulation is described above.
[0112] In accordance with an embodiment, another aspect of a wirelessly charged battery
pack can be an optional external/internal switch. A battery pack can receive power and be
charged wirelessly or through the connectors of a battery pack. For example, when such a battery
pack is used in a mobile phone, the user may wish to place the phone on a wireless charger or
plug the device in to a wired charger for charging or charge the device as well as synchronize or
upload and/or download data or other information. In the second case, it may be important for
the battery pack to recognize current incoming to the battery pack and to take some sort of

action. This action can include, e.g. notifying the user, shutting off the wired charger by a switch
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or simply shutting down the charger IC and sending a signal back through the microcontroller
and modulating the current back to the charger that a wired charger is present (in case priority is
to be given to the wired charger) or conversely to provide priority to the wireless charger and
shut off wired charger access to battery when the wireless charger is charging the battery. At
either case, a protocol for dealing with presence of two chargers simultaneously should be pre-
established and implemented in hardware and firmware.
[0113] As shown in FIG. 6, the wireless charging of battery occurs with current flowing into
the battery through the battery contacts from the mobile device. Typically, such current is
provided by an external DC supply to the mobile device (such as an AC/DC adaptor for a mobile
phone) and the actual charging is handled by a charger IC chip or power management IC inside
the mobile device that in addition to charging the battery, measures the battery's state of charge,
health, verifies battery authenticity, and displays charge status through LEDs, display, etc. to a
user. It may be therefore be advantageous to include a current sense circuit at one of the battery
pack contacts to measure and sense the direction of current flow into or out of the battery. In
situations where the current is flowing inwards (i.e. the battery is being externally charged
through a wired charging connection, and/or through a mobile device), the micro-controller can
take the actions described above and shut off wireless charging or conversely, provide priority to
wireless charging and if it is present, allow or disallow wired charging as the implementation
requires.
[0114] In many applications, it is important to include a feature that can inform a mobile
device user about the state of charge of a battery pack in the device. To enable an accurate
measurement of the remaining battery charge, several gas gauging techniques can be
implemented, in general by incorporating a remaining charge IC or circuitry in the battery or in
the device. In accordance with an embodiment, the mobile device can also include a Power
Management Integrated Circuit (PMIC) or a fuel or battery gauge that communicates with the
wirelessly chargeable battery and measures its degree of charge and display this status on the
mobile device display or inform the user in other ways. In another embodiment, this information
is transmitted to the charger and also displayed on the charger. In typical circumstances, a typical
fuel gauge or PMIC may use battery voltage/impedance, etc. as well as measurement of the
current and time for the current entering the mobile device (coulomb counting) to determine the

status of the battery charge. However in a wirelessly charged system, this coulomb counting may
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have to be carried out in the battery rather than in the mobile device, and then communicated to
the mobile device or the charger, since the charge is entering the battery directly through the
onboard wireless power receiver and circuitry. The communication between the mobile device
and the battery is through the connectors of the battery and may involve communication with an
on-board microcontroller in the battery pack. In accordance with an embodiment, the wirelessly
chargeable battery pack can include appropriate microcontroller and/or circuitry to communicate
with the mobile device or wireless charger circuitry and update its state of charge, even though
no current may be externally applied (through a wired power supply or charger) to the mobile
device and the battery is charged wirelessly. In simpler fuel gauge techniques, the battery
voltage, impedance, etc. can be used to determine battery charge status, and that in turn can be
accomplished by performing appropriate measurements by the mobile device circuitry through
battery connector points or by appropriate circuitry that may be incorporated in the wirelessly
chargeable battery pack and/or in the mobile device or its PMIC or circuitry. FIG. 6 shows an
embodiment where a microcontroller or circuit inside the battery pack is included to accomplish
the fuel gauge task and report the state of charge to the device. This circuitry can be the same, or
different, from an ID chip used to identify the battery and can communicate through a common
battery connector or a separate one.
[0115] In accordance with an embodiment, the firmware in the receiver micro-controller
plays a key role in the operation of this battery pack. The micro-controller can measure voltages
and currents, flags, and temperatures at appropriate locations for proper operation. In accordance
with one embodiment, by way of example, the micro-controller can measure the value of Vo
from the rectifier circuit and attempt to keep this constant throughout the charging cycle thereby
providing a stable regulated DC supply to the charger IC chip. The microcontroller can report the
value of this voltage or error from a desired voltage (for example 5V) or simply a code for more
or less power back to the charger in a binary or multi-level coding scheme through a load
modulation or other scheme (for example RF communication, NFC, Bluetooth, etc. as described
carlier) back to the charger. The charger can then take action through adjustment of input voltage
to the charger coil, adjustment of the frequency or duty cycle of the AC voltage applied to the
charger coil to bring the Vo to within required voltage range or a combination of these actions
or similar methods. The micro-controller throughout the charging process, in addition, may

monitor the end of charge and/or other signals from charger and/or protection circuit and the
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current sense circuit (used to sense battery pack current direction and value) to take appropriate
action. Li-lon batteries for example need to be charged below a certain temperature for safety
reasons. In accordance with an embodiment, it is therefore desirable to monitor the cell, wireless
power receiver coil or other temperature and to take appropriate action, such as to terminate
charging or lower charging current, etc. if a certain maximum temperature is exceeded.
[0116] It will be noted that during charging, as shown in FIG. 8, the battery cell voltage
increases from 3 V or lower, to 4.2 V, as it is charged. The V¢ of the wireless power receiver is
input to a charger IC and if this V. is kept constant (for example 5V), a large voltage drop (up
to 2 V or more) can occur across this 1C especially during Stage 1 where maximum current is
applied. With charging currents of up to 1 A, this may translate to up to 2 Watts of wasted
power/heat across this IC that may contribute to battery heating. In accordance with an
embodiment, it is therefore desirable to implement a strategy whereby the Vo into the charger
IC tracks the battery voltage thereby creating a smaller voltage drop and therefore loss across the
charger IC. This can provide a significant improvement in performance, since thermal
performance of the battery pack is very important.
[0117] In accordance with an embodiment, the communication between the receiver and
charger needs to follow a pre-determined protocol, baud rate, modulation depth, etc. and a pre-
determined method for hand-shake, establishment of communication, and signaling, etc. as well
as optionally methods for providing closed loop control and regulation of power, voltage, etc. in
the receiver.
[0118] In accordance with an embodiment, a typical wireless power system operation 190 as
further shown in FIG. 9 can be as follows: the charger periodically activates the charger coil
driver and powers the charger coil with a drive signal of appropriate frequency. During this
‘ping’ process, if a receiver coil is placed on top or close to the charger coil, power is received
through the receiver coil and the receiver circuit is energized. The receiver microcontroller is
activated by the received power and begins to perform an initiation process whereby the receiver
ID, its presence, power or voltage requirements, receiver or battery temperature or state of
charge and/or other information is sent back to the charger. If this information is verified and
found to be valid, then the charger proceeds to provide continuous power to the receiver. The
receiver can alternately send an end of charge, over-temperature, battery full, or other messages

that will be handled appropriately by the charger and actions performed. The length of the ping
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process should be configured to be of sufficient length for the receiver to power up its
microcontroller and to respond back and for the response to be received and understood. The
length of time between the pings can be determined by the implementation designer. If the ping
process is performed often, the stand-by power use of the charger is higher. Alternately, if the
ping is performed infrequently, the system will have a delay before the charger discovers a
receiver nearby. So in practice, a balance must be achieved.
[0119] Alternately, the ping operation can be initiated upon discovery of a nearby receiver by
other means. This provides a very low stand-by power use by the charger and may be performed
by including a magnet in the receiver and a magnet sensor in the charger or through optical,
capacitive, weight, NFC or Bluetooth, RFID or other RF communication or other methods for
detection. Alternatively, the system can be designed or implemented to be always ON (i.e. the
charger coil is powered at an appropriate drive frequency) or pinged periodically and presence of
the receiver coil brings the coil to resonance with the receiver coil and power transfer occurs.
The receiver in this case may not even contain a microcontroller and act autonomously and may
simply have a regulator in the receiver to provide regulated output power to a device, its skin,
case, or battery. In those embodiments in which periodic pinging is performed, the presence of a
receiver can be detected by measuring a higher degree of current flow or power transfer or other
means and the charger can simply be kept on to continue transfer of power until either the power
drawn falls below a certain level or an end of charge and/or no device present is detected. In
another embodiment, the charger may be in an off or standby, or low or no power condition, until
a receiver is detected by means of its presence through a magnetic, RF, optical, capacitive or
other methods. For example, in accordance with an embodiment the receiver can contain an
RFID chip and once it is present on or nearby the charge, the charger would turn on or begin
pinging to detect a receiver.
[0120] In accordance with an embodiment, the protocol used for communication can be any
of, e.g. common RZ, NRZ, Manchester code, etc. used for communication. An example of the
communication process and regulation of power and/or other functions is shown in FIG. 10. As
described above, the charger can periodically start and apply a ping voltage 200 of pre-
determined frequency and length to the charger coil (as shown in the lower illustration in FIG.
10). The receiver is then activated, and may begin to send back communication signals as shown

in top of FIG. 10. The communication signal can include an optional preamble that is used to
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synchronize the detection circuit in the charger and prepare it for detection of communication. A
communication containing a data packet may then follow, optionally followed by checksum and
parity bits, etc. Similar processes are used in communication systems and similar techniques can
be followed. In accordance with an embodiment, the actual data packet can include information
such as an ID code for the receiver, received voltage, power, or current values, status of the
battery, amount of power in the battery, battery or circuit temperature, end of charge or battery
full signals, presence of external wired charger, or a number of the above. Also this packet may
include the actual voltage, power, current, etc. value or the difference between the actual value
and the desired value or some encoded value that will be useful for the charger to determine how
best to regulate the output.
[0121] Alternatively, the communication signal can be a pre-determined pattern that is
repetitive and simply lets the charger know that a receiver is present and/or that the receiver is a
valid device within the power range of the charger, etc. Any combination of systems can be
designed to provide the required performance.
[0122] In response to the receiver providing information regarding output power or voltage,
etc. the charger can modify voltage, frequency, duty cycle of the charger coil signal or a
combination of the above. The charger can also use other techniques to modify the power out of
the charger coil and to adjust the received power. Alternatively the charger can simply continue
to provide power to the receiver if an approved receiver is detected and continues to be present.
The charger may also monitor the current into the charger coil and/or its temperature to ensure
that no extra-ordinary fault conditions exist. One example of this type of fault may be if instead
of a receiver, a metal object is placed on the charger.
[0123] In accordance with an embodiment, the charger can adjust one or more parameters to
increase or decrease the power or voltage in the receiver, and then wait for the receiver to
provide further information before changing a parameter again, or it can use more sophisticated
Proportional Integral Derivative (PID) or other control mechanism for closing the loop with the
receiver and achieving output power control. Alternatively, as described above, the charger can
provide a constant output power, and the receiver can regulate the power through a regulator or a
charger IC or a combination of these to provide the required power to a device or battery.
[0124] Various manufacturers may use different encodings, and also bit rates and protocols.

The control process used by different manufacturers may also differ, further causing
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interoperability problems between various chargers and receivers. A source of interoperability
differences may be the size, shape, and number of turns used for the power transfer coils.
Furthermore, depending on the input voltage used, the design of a wireless power system may
step up or down the voltage in the receiver depending on the voltage required by a device by
having appropriate number of turns in the charger and receiver coils. However, a receiver from
one manufacturer may then not be able to operate on another manufacturer charger due to these
differences in designs employed. It is therefore beneficial to provide a system that can operate
with different receivers or chargers and can be universal.
[0125] The resonant frequency, F of any LC circuit is given by:
F=12n C

where L is the Inductance of the circuit or coil in Henries and C is the Capacitance in Farads. For
the system shown in FIG. 2, one may use the values of C1 and L1 in the above calculation for a
free running charger and as a Receiver is brought close to this circuit, this value is changed by
the mutual coupling of the coils involved. It must be noted that in case a ferrite shield layer is
used behind a coil in the charger and/or receiver, the inductance of the coil is affected by the
permeability of the shield and this modified permeability should be used in the above
calculation. In accordance with an embodiment, to be able to detect and power/charge various
receivers, the charger can be designed such that the initial ping signal is at such a frequency
range to initially be able to power and activate the receiver circuitry in any receiver during the
ping process. After this initial power up of the receiver, the charger communication circuit
should be able to detect and understand the communication signal from the receiver. Many
microcontrollers are able to communicate in multiple formats and may have different input pins
that can be configured differently to simultancously receive the communication signal and
synchronize and understand the communication at different baud rates and protocols. In
accordance with an embodiment, the charger firmware can then decide on which type of receiver
is present and proceed to regulate or implement what is required (end of charge, shut-off, fault
condition, etc.). Depending on the message received, the charger can then decide to change the
charger driver voltage amplitude, frequency, or duty cycle, or a combination of these or other
parameters to provide the appropriate regulated output.
[0126] In accordance with an embodiment, the charger’s behavior can also take into account

the difference in the coil geometry, turns ratio, etc. For example, a charger and receiver pair from
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one or more manufacturers may require operation of the charger drive voltage at 150 kHz.
However, if the same receiver is placed on a charger from another manufacturer or driven with
different coil/input voltage combination, to achieve the same output power, the charger
frequency may need to be 200 kHz. The charger program may detect the type of receiver placed
on it and shift the frequency appropriately to achieve a baseline output power and continue
regulating from there. In accordance with an embodiment, the charger can be implemented so
that it is able to decode and implement multiple communication and regulation protocols and
respond to them appropriately. This enables the charger to be provided as part of a multi-protocol
system, and to operate with different types of receivers, technologies and manufacturers.
[0127] For receivers that contain an onboard regulator for the output power, stability of the
input voltage to the regulator is not as critical since the regulator performs a smoothing function
and keeps the output voltage at the desired level with any load changes. It is however, important
not to exceed the maximum rated input voltage of the regulator or to drop below a level required
so that the output voltage could no longer be maintained at the required value. However, in
general, inclusion of a regulator and/or a charger IC chip (for batteries) reduces the
power/voltage regulation requirements of the wireless power receiver portion of the circuit at the
expense of the additional size and cost of this component. In accordance with some
embodiments, simpler voltage limiting output stages such as Zener diodes or other voltage
limiting or clamping ICs or circuits, can be used.
[0128] While the system above describes a system wherein the communication is primarily
through the coil, as described earlier, communication can also be implemented through a
separate coil, RF, optical system or a combination of the above. In such circumstances, a multi-
protocol system can also be used to interoperate between systems with different communication
and/or control protocols or even means of communication.
[0129] Electromagnetic Interference (EMI) is an important aspect of performance of any
electronic device. Any device to be sold commercially requires adherence to regulation in
different countries or regions in terms of radiated power from it. Any power supply (wired or
wireless) that includes high frequency switching can produce both conducted and radiated
electromagnetic interference (EMI) at levels that exceed the acceptable limits so extreme care

must be taken to keep such emissions to a minimum.
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[0130] For an inductive charger comprising a number of coils and electronics switches and
control circuitry, the main sources of emission include:
[0131] Any potential radiated noise from switching FETS, drivers, etc. or sense and control
circuitry. This noise can be at higher frequency than the fundamental drive frequency of the coils
and can be emitted away from the charger because of the frequency. This noise can be
minimized by optimizing the drive circuit to avoid sharp edges in the drive waveform and
associated noise.
[0132] Noise from copper traces with AC signals. This noise can also be at higher frequency
and emit away from the charger. The length of these paths must be minimized.
[0133] EM emission from the switched coil. For coils described here and driven in the 100's
of kHz up to several MHz, the wavelength of the Electromagnetic (EM) field generated can be in
the hundreds of meters. Given the small length of the coils windings (often 1 m or less), the coils
used are not efficient far-field transmitters of the EM field and the generated EM field is in
general highly contained near the coil surface. The magnetic flux pattern from a PCB coil is
highly contained in the area of a coil and does not emit efficiently away from the coil.
[0134] Care must be taken when designing the current paths, and in some embodiments
shielding of the FETs or other ICs or electronics components may be necessary. In addition,
switching the coils with waveforms that have higher frequency components, gives rise to noise at
higher frequencies. In any of the above geometries described, incorporation of conductive layers
and/or ferromagnetic layers in the system can shield the outside environment from any potential
radiative fields. The conductive layers may be incorporated in the PCB to eliminate the need for
additional separate shielding layers.
[0135] In any of the configurations described here, care must be taken when designing the
current paths, and in some embodiments shielding of the FETs or other ICs or electronics
components may be necessary. The shielding may be implemented by incorporation of ferrite or
metal sheets or components or a combination thereof. Use of thin layers (typically several
micrometers of less in thickness) of metal or other conductive paint, polymer, nano material,
dielectric or alike that take advantage of frequency dependence of the skin effect to provide a
frequency dependent shielding or attenuation have been described in other patent applications
(for example, U.S. Patent Publication No. 2009/0096413, herein incorporated by reference)

where a process for incorporating a thin layer of metal in the top layer or other areas of the
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charger have been described. Since the layer does not absorb incident EM fields at the frequency
of operation of the device, they would pass through even on the top surface of the charger (facing
the charger coil) but higher frequency components would be absorbed reducing or eliminating
the harmful effect of higher frequency components radiation to nearby devices, interference, or
effects on living organisms or humans and meeting regulatory conditions for operation. It is
therefore possible to incorporate the charger or receiver into parts or products where the charger
and/or receiver coil is covered by a thin layer of conductive or conductive containing material or
layer. Such conductive material may include metallic, magnetic, plastic electronic or other
material or layers.
[0136] In many situations the frequency content of any EMI emissions from the wireless
charger and receiver is important, and care must be taken that the fundamental frequency and its
harmonics do not exceed required values and do not cause unnecessary interference with other
electronic devices, vehicles or components nearby. In accordance with an embodiment, one
method that can be used to reduce the peak value of such emissions is to intentionally introduce a
controlled dither (variation) to the frequency of the operation of the charger. Such a dither would
reduce the peak and spread the frequency content of the fundamental emission and its harmonic
over a range of frequencies determined by the amount of the dither or shift introduced.
Appropriate implementation of dither can reduce undesired interference issues at a given
frequency to acceptable levels. However, the overall emitted power may not be reduced. To
introduce a dither in any of the systems described here, the charger driver can be appropriately
driven by the MCU to dither its operating frequency or this can be hard wired into the design.
Introduction of dither would typically introduce a slow ripple to the output voltage from the
receiver. However, this slow ripple can be kept to a minimum or a regulator or circuit can be
incorporated into the receiver to reduce this ripple to an acceptable level or to eliminate it.
[0137] In accordance with an embodiment, the multi-protocol approaches described here are
important for development of a universal system that can operate amongst multiple systems and
provide user convenience.
[0138] In accordance with an embodiment, the systems described here may use discreet
electronics components or some or all of the functions described above may be integrated into an

Application Specific Integrated Circuit (ASIC) to achieve smaller footprint, better
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performance/noise, etc. and/or cost advantages. Such integration is common in the Electronics
industry and can provide additional advantages here.
[0139] In many cases, for the systems described above, the transmitter and receiver coils
may be of similar, although not necessarily same sizes and are generally aligned laterally to be
able to transfer power efficiently. For coils of similar size, this would typically require the user to
place the device and/or receiver close to alignment with respect to the transmitter coil. For
example, for a transmitter/receiver coil of 30 mm diameter, this would require lateral (x,y)
positioning within 30 mm so there is some degree of overlap between the coils. In practice, a
considerable degree of overlap is necessary to achieve high output powers and efficiencies. This
may be achieved by providing mechanical or other mechanisms such as indentations,
protrusions, walls, holders, fasteners, etc. to align the parts.
[0140] However for a universal charger/power supply to be useful for charging or powering
a range of devices, a design able to accept any device and receiver is desirable. For this reason,
in accordance with an embodiment, a flat or somewhat curved charger/power supply surface that
can be used with any type of receiver may be used. To achieve alignment in this case, markings,
small protrusions or indentations and/or audio and/or visual aids or similar methods can be used.
Another method includes using magnets, or magnet(s) and magnetic or ferrite magnetic attractor
material(s) that can be attracted to a magnet in the transmitter/charger and receiver. In these
methods, typically a single charger/transmitter and receiver are in close proximity and aligned to
cach other.
[0141] However, for even greater ease of use, it may be desirable to be able to place the
device to be charged/powered over a larger area, without requiring precise alignment of coils.
There are several methods that have been previously used for this.
[0142] Several other methods that address the topic of position independence have been
described previously. For example, as described in U.S. Patent Publication No. 20070182367
and U.S. Patent Publication No. 20090096413, both of which applications are herein
incorporated by reference, an embodiment comprising multiple transmitter coils arranged in a
two-dimensional array to cover and fill the transmitter surface is described. When a receiver is
placed on the surface of such a coil array, the transmitter coil with the largest degree of overlap
with the receiver is detected and activated to allow optimum power transmission and position

independent operation. The detection mechanism can be through, e.g. detection of weight,
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capacitive, optical, mechanical, magnetic RFID, RF, or electrical sensing of the receiver. In
accordance with an embodiment, the coils in the charger/power supply are sequentially powered
(pinged) and the charger/power supply waits for any possibly receivers to be powered up and
reply to the ping. If no reply is detected back within a time window, the next coil is activated,
etc. until a reply is detected in which case the charger/power supply initiates power up of the
appropriate transmitter coil(s) and proceeds to charge/power the receiver.
[0143] In another geometry, each transmitter (or charger) coil center includes a sensor
inductor (for example, E. Waffenschmidt, and Toine Staring, 13th European Conference on
Power Electronics and Applications, Barcelona, 2009. EPE '09. pp. 1-10). The receiver coil
includes a soft magnetic shield material that shifts the resonance frequency response of the
system and can be sensed by a sensor in the transmitter to switch the appropriate coil on. The
drawback of this system is that 3 layers of overlapping coils with a sensor and detection circuit at
the center of each is required adding to the complexity and cost of the system. Other variations of
the above or a combination of techniques can be used to detect the appropriate transmitter coil.
[0144] In accordance with other embodiments, described in U.S. Patent Publication No.
2007/0182367 and U.S. Patent Publication No. 2009/0096413, the charger/power supply may
contain one or more transmitter coils that are suspended and free to move laterally in the x-y
plane behind the top surface of the charger/power supply. When a receiver coil is placed on the
charger/power supply, the closest transmitter coil would move laterally to position itself to be
under and aligned with the receiver coil. One passive method of achieving this may be to use
magnets or a combination of magnet(s) and attractor(s) (one or more attached to the transmitter
coil or the movable charging component and one or more to the receiver coil or receiver) that
would attract and passively align the two coils appropriately. In another embodiment, a system
that detects the position of the receiver coil on the charger/power supply surface and uses this
information to move the transmitter coil to the appropriate location actively using motors, piezo
or other actuators, etc. is possible.
[0145] In general the systems above describe use coils that are of similar size/shape and in
relatively close proximity to create a wireless power system.
[0146] As described above, the coupling coefficient k is an important factor in design of the
wireless power system. In general, wireless power systems can be categorized into two types.

One category which is called tightly coupled operates in a parameter space where the k value is

~34--

Page 262 of 374



Atty Dkt No. AFPA-01032US5
PATENT
typically 0.5 or larger. This type of system is characterized by coils that are typically similar in
size and/or spatially close together in distance (z axis) and with good lateral (x,y) overlap. This
so called tightly coupled system is typically associated with high power transfer efficiencies
defined here as the ratio of output power from the receiver coil to input power to transmitter coil.
The methods described above for position independent operation (array of transmitter coils and
moving coils), typically may use tightly coupled coils.
[0147] In contrast, for coils of dissimilar size or design or larger transmitter to receiver
distance or smaller lateral coil overlap, the system coupling coefficient is lower. Another
important parameter, the quality factors of a transmitter (tx) and receiver (rx) coil are defined as:
Qu=2nfL /Ry and
Qu=2xafL,/Ryx, respectively,
where f is the frequency of operation, Ly and L the inductances of the transmitter and receiver
coils and Ry and Ry their respective resistances. The system quality factor can be calculated as
follows:
Q=(QuQw"”.

[0148] In general, the loosely coupled systems may have smaller power transfer efficiencies.
However, it can be shown (see for example, E. Waffenschmidt, and Toine Staring, 13th
European Conference on Power Electronics and Applications, Barcelona, 2009. EPE '09. pp. 1-
10) that an increase of Q can compensate for smaller k values, and reasonable or similar power
transfer efficiencies can be obtained. Such systems with dissimilar coil sizes and higher Q values
are sometimes referred to as Resonant Coupled or Resonant systems. However, resonance is also
often used in the case of similar-size coil systems. Others, (such as Andre Kurs, Aristeidis
Karalis, Robert Moffatt, J. D. Joannopoulos, Peter Fisher, and Marin Soljac, Science, 317, P. 83-
86, 2007; and http://newsroom.intel.com/docs/DOC-1119) have shown that with systems with k
of <0.2 due to large distance between coils (up to 225 cm), sizeable reported power transfer
efficiencies of 40%-70% can be obtained. Other types of loosely coupled system appear to use
mis-matched coils where the transmitter coil is much larger than the receiver coil (see for
example, J. J. Casanova, Z. N. Low, J. Lin, and Ryan Tseng, in Proceedings of Radio Wireless
Symposium, 2009, pp. 530-533 and J. J. Casanova, Z. N. Low, and J. Lin, IEEE Transactions on
Circuits and Systems--11: Express Briefs, Vol. 56, No. 11, November 2009, pp. 830-834 and a
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Fujitsu System described at
http://www fujitsu.com/global/news/pr/archives/month/2010/20100913-02.htm- ).
[0149] Previous references (e.g., U.S. Pat. Nos. 6,906,495, 7,239,110, 7,248,017, and
7,042,196) describe a loosely coupled system for charging multiple devices whereby a magnetic
field parallel to the plane of the charger is used. In this case, the receiver contains a coil that is
typically wrapped around a magnetic material such as a rectangular thin sheet and has an axis
parallel to the plane of the charger. To allow the charger to operate with the receiver rotated to
any angle, two sets of coils creating magnetic fields parallel to the plane of the charger at 90
degrees to each other and driven out of phase are used.
[0150] Such systems may have a larger transmitter coil and a smaller receiver coil and
operate with a small k value (possibly between 0 and 0.5 depending on coil size mismatch and
gap between coils/offset of coils). Of course the opposite case of a small transmitter coil and
larger receiver coil is also possible.
[0151] FIG. 11 shows configurations 220 for a tightly coupled power transfer system with 2
individual transmitter coils of different size powering a laptop and a phone (left) and a loosely
coupled wireless power system with a large transmitter coil powering 2 smaller receiver coils in
mobile phones (right).
[0152] An ideal system with largely mis-matched (i.e. dissimilar in size/shape) coils can
potentially have several advantages. Power can be transferred to the receiver coil placed
anywhere on the transmitter coil. Several receivers can be placed and powered on one transmitter
allowing for simpler and lower cost of transmitter. The system with higher Q can be designed so
the gap between the transmitter and receiver coil can be larger than a tightly coupled system
leading to design of systems with more design freedom. In practice, power transfer in distances
of several cm or even higher have been demonstrated. Power can be transferred to multiple
receivers simultaneously. In addition, the receivers can potentially be of differing power rating or
be in different stages of charging or require different power levels and/or voltages.
[0153] In order to achieve the above characteristics and to achieve high power transfer
efficiency, the lower k value is compensated by using a higher Q through design of lower
resistance coils, etc. The power transfer characteristics of these systems may differ from tightly
coupled systems and other power drive geometries such as class E amplifier or Zero Voltage

Switching (ZVS) or Zero Current Switching (ZCS) or other power transfer systems may operate
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more efficiently in these situations. In additions, impedance matching circuits at the
charger/transmitter and/or receiver may be required to enable these systems to provide power
over a range of load values and output current conditions. General operation of the systems can,
however be quite similar to the tightly coupled systems and one or more capacitors in series or
parallel with the transmitter and/or receiver coil is used to create a tuned circuit that may have a
resonance for power transfer. Operating near this resonance point, efficient power transfer across
from the transmitter to the receiver coil can be achieved. Depending on the size difference
between the coils and operating points, efficiencies of over 40% or 50% up to near 80% have
been reported.
[0154] To provide more uniform power transfer across a coil, methods to provide a more
uniform magnetic field across a coil can be used. One method for achieving this uses a hybrid
coil comprising a combination of a wire and PCB coils (see, for example, X. Liuand S. Y. R.
Hui, "Optimal design of a hybrid winding structure for planar contactless battery charging
platform," IEEE Transactions on Power Electronics, vol. 23, no. 1, pp. 455-463, 2008). In
another method, the transmitter coil is constructed of Litz wire and has a pattern that is very wide
between successive turns at the center and is more tightly wound as one gets closer to the edges
(see, for example, J. J. Casanova, Z. N. Low, J. Lin, and R. Tseng, "Transmitting coil achieving
uniform magnetic field distribution for planar wireless power transfer system," in Proceedings of
the IEEE Radio and Wireless Symposium, pp. 530-533, January 2009). FIG. 12 shows a coil 230
demonstrated therein, while FIG. 13 shows the resulting calculated magnetic field 240. In a
geometry described in U.S. Patent Publication No. 2008/0067874, also incorporated herein by
reference, a planar spiral inductor coil is demonstrated, wherein the width of the inductor's trace
becomes wider as the trace spirals toward the center of the coil to achieve a more uniform
magnetic field allowing more positioning flexibility for a receiver across a transmitter surface. In
yet other embodiments (F. Sato, et al., IEEE Digest of Intermag 1999, PP. GR09, 1999), the coil
can be a meandering type of coil wherein the wire is stretched along X direction and then folds
back and makes a back and forth pattern to cover the surface.
[0155] In accordance with an embodiment, the charger can operate continuously, and any
receiver placed on or near its surface will bring it to resonance and will begin receiving power.
The regulation of power to the output can be performed through a regulation stage at the

receiver. Advantages of such a system include that multiple receivers with different power needs
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can be simultaneously powered in this way. The receivers may also have different output voltage
characteristics. To achieve this, the number of turns on the receiver coil can be changed to
achieve different receiver output voltages. Without any receivers nearby, such a charger would
not be in resonance and would draw minimal power. At end of charge, the receiver can include a
switch that will detect the minimal current draw by a device connected to the receiver, and
disconnect the output altogether and/or disconnect the receiver coil so that the receiver is no
longer drawing power. This will bring the charger out of resonance and minimal input current is
drawn at this stage.
[0156] In accordance with another embodiment, the charger can periodically ping for
receivers, and initiate and maintain power transfer if sufficient current draw from a receiver is
detected. Otherwise, the charger can return to standby and continue pinging. Such a system
would have even lower stand-by power usage.
[0157] In a more complex system, similar communication and control and/or receiver
detection as described for the tightly coupled situation earlier can be applied for such loosely
coupled systems. However, a wireless power system designed to power multiple receivers placed
on a single transmitter (see, for example, "Qualcomm Universal Charging” available at
http://www.qualcomm.com/common/documents/articles/eZone.sub.--052609.pdf) may need to
regulate the power transfer and the voltage at each receiver differently depending on the status of
the load/device that the power is being delivered to. In cases where multiple receivers are placed
on one transmitter coil and it is desired to power/charge all devices, all receivers may try to
communicate with the transmitter and the transmitter will need to distinguish between receivers
and operate differently (e.g. at different power level, or switching frequency, etc.) with each one.
Since the transmitter coil emits power to all the receivers, it may be difficult to regulate power
delivered to each receiver differently. Therefore in a practical system, some degree of regulation
of power to be delivered to a load or device may be performed in the receiver circuitry.
[0158] In another method of regulation, each receiver may time-share the transmitter power.
Each receiver placed on a transmitter may synchronize and communicate with the transmitter
and/or with other receivers through wireless RF communication or RFID or Near Field
Communication, Bluetooth, WiFi, or communication through power transfer and/or separate
coils or through optical or other methods. The transmitter may then power each receiver

sequentially and deliver the appropriate power level through adjustment of the transmitter
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frequency, pulse width modulation, or adjustment of input voltage, or a combination of above
methods. In order for this system to operate, it may be necessary for all or some of the receivers
to disconnect from receipt of power during the time period when one receiver is receiving power.
This can be accomplished by implementing and opening a switch in the path of the receiver coil
circuit or disabling the receiver's output or its associated optional regulator or alike. In this way,
only one receiver coil (or more depending on design and architecture) is at any given time
magnetically coupled to the transmitter and receives power. After some period of time, that
receiver may be disconnected by opening its appropriate switch and the next receiver powered,
etc. Alternatively, one or more receivers may be powered at the same time. In this case, the
receivers may need to share the available power so for example, while with one receiver 5 W of
output power may be available, with 2 receivers, each can only output only 2.5 W, etc. This may
be acceptable in many charging and/or power applications.
[0159] In any practical system, in addition to the power transfer and communication system,
appropriate electromagnetic shielding of the transmitter and receiver is necessary and may be
similar or different to the tightly coupled systems.
[0160] The ratio of the size of the transmitter coil to the receiver coil may be decided
depending on design considerations such as the desired number of receivers to be
powered/charged at any given time, the degree of positioning freedom needed, the physical size
of device being charged/powered, etc. In the case that the transmitter coil is designed to be of a
size to accommodate one receiver at a time, the transmitter and receiver coils may be of similar
size thereby bringing the loosely coupled system to the tightly coupled limit in this case.
[0161] While the loosely coupled system may have distinct advantages and in some ways
may overcome the complexities of the multiple coil/moving coil systems employed in tightly
coupled systems to achieve position independence, traditional systems suffer from several issues:
[0162] Since a large area transmitter coil and smaller receiver coil may be used,
Electromagnetic emission in areas of the transmitter coil not covered by the receiver coil is
present. This emission is in the near field and drops rapidly away from the coil. Nevertheless, it
can have adverse effects on devices and/or people in the vicinity of the transmitter.
[0163] The receiver may be incorporated or attached to Electronic and electrical devices or

batteries that often contain metallic components and/or circuits and/or parts/shells, etc. Such

-39--

Page 267 of 374



Atty Dkt No. AFPA-01032US5
PATENT

metallic sections that are not shielded may absorb the emitted EM field from the transmitter and
create destructive and undesirable eddy currents and/or heating in these parts.
[0164] The Electromagnetic field emitted may also affect the operation of the device being
powered or charged or even nearby devices that are not on the transmitter/charger. Such
interference with device operation/reception or a drop in sensitivity of a radio
transmitter/receiver (desense) is quite important in design of mobile or electronic devices such as
mobile phones or communication devices. To avoid this effect, the portions of the device being
charged or powered that may be exposed to the Electromagnetic (EM) field with the exception of
the receiver coil area may need to be shielded causing severe restrictions on the device design
and affecting operation of other antennas or wireless components in the device.
[0165] In many situations, an after-market or optional receiver such as a case, skin, carrier,
battery or attachment with a receiver built in is desired to enable a mobile or electronic/electric
device to be powered or charged wirelessly. To shield the entire device from EM radiation at
locations beside the receiver coil, such an after-market or optional receiver will require shielding
in all other locations of the device thereby severely limiting the design and choices in after-
market products possible. For example, a battery with a built in receiver circuit and shielding
may not be sufficient to protect a mobile device to be charged wirelessly. For example, in the
case of a mobile phone, such a battery would cover only a small area of a mobile phone's back's
surface arca leaving the rest of the phone exposed to EM radiation which could have serious
effects on its performance and operation. Furthermore, the shielding may affect the performance
of the device and its multiple wireless components.
[0166] Metallic objects such as keys or coins or electronic devices or cameras that contain
metal backs or circuits containing metals or other metal that are placed on a charger/transmitter
may affect the operation of the transmitter and draw power from it due to eddy currents. This
may result in excessive heating of such objects that is highly undesirable.
[0167] The EM field emitted from the transmitter further may be sufficiently physically close
to a user as to be affecting and incident on the user. Such exposure to EM radiation may result in
unwanted or unacceptable levels of exposure.
[0168] Many regulatory guidelines regarding the safe exposure limits for human and

electrical/electronic device operation exists and awareness and concern regarding this issue is
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increasing. Any unnecessary exposure from an uncovered and operating area of a transmitter is
highly undesirable.
[0169] A substantial amount of power from the transmitter may be lost from the area that is
not physically covered by the receiver leading to lower efficiencies and wastage of power.
[0170] To capture the most amount of power and to achieve higher efficiencies, the receiver
coil area must be maximized. This often leads to a larger receiver coil area than tightly coupled
implementations.
[0171] It is therefore desired to benefit from the advantages of a loosely coupled system
while minimizing or avoiding problems related to it.
[0172] In accordance with various embodiments described herein, through appropriate
design of the system, and use of two novel techniques referred to herein as Magnetic Aperture
(MA) and Magnetic Coupling (MC) respectively, the benefits of the use of a mismatched (in
size) coil system can be retained, while overcoming the problems and issues raised above,
leading to ideal systems for wireless power transfer.
[0173] As described above, a position independent system may be implemented by use of a
large area transmitter coil upon which a smaller receiver coil may be placed on a variety or any
location and receive power. Typically, a system such as shown in FIG. 2 includes capacitors in
series and/or parallel with the transmitter and/or receiver coils to provide a resonant circuit that
shows strong power transfer characteristics at particular frequencies. (See for example S. Y. Hui,
H. S. H Chung, and S.C. Tang, IEEE Transactions on Power Electronics, Vol. 14, pp. 422-430
(1999), which shows an analysis method for such a system). Using values of L1=46 pH for the
transmitter coil and L2=4 pH for the receiver (based on a 16 cm.times.18 cm 13-turn transmitter
coil and a 4 cm.times.5 cm, 6-turn receiver coil (J. Casanova, Z. N. Low, and J. Lin, IEEE Trans.
On Circuits and Systems--1I, Express Briefs, Vol. 56, pp. 830-834 (2009)), and using 12 nF for
the receiver capacitance, the impedance to the input supply of the transmitter can be calculated as
shown in FIG. 14, clearly showing the resonance in power transfer 250.
[0174] In practice, a transmitter operating on or near resonance frequency does not draw
much power until a receiver of appropriate inductance and capacitance is nearby thereby shifting
its operating point and bringing it into resonance at which point, significant power can be drawn
from the transmitter supply and enabling large power transfer and high power transfer

efficiencies. However, as described above, a large area transmitter typically would also then emit
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power into areas not covered by the receiver coil, which could cause EMI and accompanying
health issues.
[0175] In accordance with various embodiments, the techniques described herein allow
operation of a position-independent power transfer system, while reducing or eliminating
undesirable radiation from other areas of the transmitter coil. To achieve this, it is necessary to
achieve the seemingly mutually exclusive conditions of low-to-no emission from a transmitter
coil, with high-efficiency and position-independence operation at positions with the presence of
the receiver coil. Ideally, this system is passive in that no complicated detection of receiver
location and switching and control of the power transfer is necessary.
[0176] In accordance with an embodiment, a large transmitter coil and smaller receiver coil
or coils similar to a loosely coupled system are used. However, to reduce or eliminate radiation
from the transmitter coil, the transmitter coil is covered with a thin soft magnetic layer.
[0177] FIG. 15 shows the magnetization curves 260 of a number of Ferromagnetic materials.
They include sheet steel, silicon steel, cast steel, tungsten steel, magnet steel, cast iron, nickel,
cobalt, and magnetite. In the linear regime of operation, the magnetic field strength H is related
to the magnetic flux density B through the permeability of the material
B=puH+M
where M is the magnetization of a material. It must be noted that B, H, and M are vectors and p
is a scalar in isotropic materials and a tensor in anisotropic ones. In anisotropic materials, it is
therefore possible to affect the magnetic flux in one direction with a magnetic field applied in
another direction. The permeability of Ferromagnetic materials is the slope of the curves shown
in FIG. 15 and is not constant, but depends on H. In Ferromagnetic or Ferrite materials as shown
in FIG. 15, the permeability increases with H to a maximum, then as it approaches saturation it
decreases by orders of magnitude toward one, the value of permeability in vacuum or air.
Briefly, the mechanism for this nonlinearity or saturation is as follows: for a magnetic material
consisting of domains, with increasing external magnetic field, the domains align with the
direction of the field (for an isotropic material) and create a large magnetic flux density
proportional to the permeability times the external magnetic field. As these domains continue to
align, beyond a certain value of magnetic field, the domains are all practically aligned and no
further increase in alignment is possible reducing the permeability of the material by orders of

magnitude closer to values in vacuum or air.

4D

Page 270 of 374



Atty Dkt No. AFPA-01032US5
PATENT
[0178] Different materials have different saturation levels. For example, high permeability
iron alloys used in transformers reach magnetic saturation at 1.6-2.2 Tesla (T), whereas
ferromagnets saturate at 0.2-0.5 T. One of the Metglass amorphous alloys saturates at 1.25 T.
The magnetic field (H) required to reach saturation can vary from 100 A/m or lower to 1000's of
A/m. Many materials that are typically used in transformer cores include materials described
above, soft iron, Silicon steel, laminated materials (to reduce eddy currents), Silicon alloyed
materials, Carbonyl iron, Ferrites, Vitreous metals, alloys of Ni, Mn, Zn, Fe, Co, Gd, and Dy,
nano materials, and many other materials in solid or flexible polymer or other matrix that are
used in transformers, shielding, or power transfer applications. Some of these materials may be
appropriate for applications in various embodiments described herein.
[0179] FIG. 16 shows the hysteresis curve 270 for a hard ferromagnetic material such as
steel. As the magnetic field is increased, the magnetic flux saturates at some point, therefore no
longer following the linear relation above. If the field is then reduced and removed, in some
media, some value of B called the remanence (Br) remains, giving rise to a magnetized behavior.
By applying an opposite field, the curve can be followed to a region where B is reduced to zero.
The level of H at this point is called the coercivity of the material.
[0180] Many magnetic shield layers comprise a soft magnetic material made of high
permeability ferromagnets or metal alloys such as large crystalline grain structure Permalloy and
Mu-metal, or with nanocrystalline grain structure Ferromagnetic metal coatings. These materials
do not block the magnetic field, as with electric shielding, but instead draw the field into
themselves, providing a path for the magnetic field lines around the shielded volume. The
effectiveness of this type of shiclding decreases with the decrease of material's permeability,
which generally drops off at both very low magnetic field strengths, and also at high field
strengths where the material becomes saturated as described above. The permeability of a
material is in general a complex number:
M= p'+jp"

where ' and p" are the real and imaginary parts of the permeability providing the storage and
loss component of the permeability respectively. FIG. 17 shows the real and imaginary part of
the permeability of a ferromagnetic material layer 280.
[0181] FIG. 18 shows the Magnetization curves 290 of a high permeability (real permeability
.about.3300) proprictary soft magnetic ferrite material at 25 °C and 100 °C. Increase of
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temperature results in a reduction in the Saturation Flux density. But at either temperature,
saturation of the flux density B with increasing H is clearly observed. A distinct reduction in the
slope of B-H curve (i.c. material permeability) is observed at around 100 A/m and the reduction
of the permeability increases with H increase until the material permeability approaches 1 at
several hundred A/m. This particular material is MnZn based and retains high permeability at up
to 1 MHz of applied field frequency but loses its permeability at higher frequencies. Materials
for operation at other frequency ranges also exist. In general, MnZn based materials may be used
at lower frequency range while NiZn material is used more at higher frequencies up to several
hundred MHz. It is possible with appropriate material engineering and composition to optimize
material parameters to obtain the desired real and imaginary permeabilities at any operating

frequency and to also achieve the saturation magnetic field and behavior desired.

[0182] Magnetic Coupling (MC) Geometry

[0183] In accordance with various embodiments, a method can be provided for
shielding/reducing the EM field emitted from the transmitter coil, while at the same time
providing a path for transfer of power from this field to a receiver coil placed arbitrarily on the
surface of the transmitter. To achieve this, in accordance with an embodiment 300 shown in FIG.
19, a large area transmitter coil (of wire, Litz wire, or PCB type, or a combination thereof) is
covered by a ferromagnetic, ferrite, or other magnetic material or layer that acts to guide,
confine, and shield any field, due to its high permeability. Choosing the thickness of the material
and its permeability and saturation properties, the magnetic material can reduce or shield the
field in the area above the charger/transmitter coil so that it is reduced by 2 orders of magnitude
or less compared to an otherwise similar geometry without the magnetic layer. Bringing a
receiver coil with appropriate resonant capacitor in series or parallel to the receiver coil, the field
penetrating the magnetic layer can be collected, and localized power transfer wherever the
receiver coil is placed can be achieved.

[0184] To test this geometry, a charger coil similar to shown in FIG. 12 with a size of 18 cm
x 18 cm consisting of Litz wire was created and covered with a 0.5 mm thick sheet of material
with properties shown in FIG. 17. A circular receiver coil of 7 turns with radius 2 cm was placed
on top of the charger surface/magnetic layer. This Magnetic Coupling (MC) geometry 320 is

shown in FIG. 20. The receiver circuit comprises a parallel resonant capacitor, followed by a
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bridge rectifier and smoothing capacitor. Significant power transfer was achieved with receiver
coil at distances of several mm to 2-3 cm from the charger surface. The power transfer and
efficiency increased with introduction of a 0.5 mm thick ferrite magnetic material or layer above
the coil to guide and shield the flux as shown in FIG. 20. The resonance of the charger/receiver
circuit in this case is important for operation of the MC configuration. The leakage field from the
surface of the charger can be reduced by using thicker or higher permeability magnetic layer.
Choosing the appropriate magnetic layer and receiver shield/guide layer permeabilities and
thicknesses is important to provide a low reluctance path for the magnetic flux to allow higher
power transfer and efficiencies while achieving sufficient field shielding at other locations of the
charger. The inventors have found that power transfer of over 10 W at the output and DC-out to
DC-in power transfer efficiencies of over 50% can be achieved in this MC configuration with
several mm to 2-3 cm of charger/receiver coil distance. Moving the MA receiver coil (with
switching magnet) laterally across the surface of the transmitter coil confirms that high power
transfer and high efficiencies can be obtained across the transmitter surface. The amount and
efficiency of the power transfer showed very good uniformity. The emission from other locations
of the charger, where the receiver was not present, were monitored by a probe and shown to be
lower by 2 orders of magnitude or more compared to similar locations in a magnetic resonant
charger with no magnetic layer. Due to the high permeability of the ferrite layer, this fringing
(leaking) field dies away rapidly from the top surface and should not cause significant EMI
issues away from the charger. No interference effect with magnetic or non-magnetic metal sheets
or ferrites placed on the charger surface were observed, showing that the magnitude of the
leakage field from the surface is small and only couples well to the receiver due to the resonant
conditions produced by the receiver LC circuit. Also as expected, multiple receivers could be
charged/powered simultaneously in this MC geometry.
[0185] In accordance with an embodiment in the MC geometry, the reluctance of the flux
path in the receiver can be lowered by including high permeability material in the core of the
receiver ring coil (similar to a solenoid) or a T-shape core or alike. Many geometries are possible
and these are only given here as examples. Additionally, while Litz wire receiver coil was used,
PCB coils and/or a combination of Litz wire and PCB coil can be used.
[0186] In accordance with an embodiment, to reduce the reluctance of the path, the receiver

coil can be created by using a flux guide material (such as ferrite with permeability greater than
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1) with an axis perpendicular (or an angle sufficient to catch the substantially perpendicular flux
from the charger) to the surface of the charger. As shown 330 in FIG. 21, Litz wire can be
wrapped around the core to create a solenoid type receiver with a relatively small cross section (2
mm.times.10 or 20 mm) substantially parallel to the surface of the charger. In one example, the
length of the solenoid height (along the direction perpendicular to the surface of the charger) was
varied from 10 to 20 mm but could be shorter. Typical number of turns on the receiver coil was 7
turns. Substantial power transfer (over 20 W) was received at resonance with the receiver coil
bottom on or within several cm of the surface of the charger. Rotating the angle of the solenoid
with respect to the perpendicular direction to the surface to the charger produced large power
transfers confirming that as long as some component of the charger flux is along the axis of the
coil, efficient power transfer can be obtained. Minimal leakage power from other arcas of the
charger surface was observed and position free and multiple receiver operation could be obtained
as expected. As shown in FIG. 21, optionally, an additional shield/guide layer on the top of the
receiver and on the bottom of the charger can also be added. Such a solenoid with a magnetic
flux guide can be constructed to also have a larger area parallel to the surface of the charger
approximating the embodiment in FIG. 20 but with a flux guide layer in the middle of the coil. In
this case, the height (along the length perpendicular to the surface of the charger) can be quite
short (1-2 mm or less). Use of the flux guide and a smaller cross section parallel to the surface of
the charger as shown in FIG. 21 may also be important for applications where small areas for the
sections of receiver in the plane of the charger are available. Examples may be devices such as
phones, ctc. or batteries that are longer in 1 or 2 dimensions and would be stood substantially on
their ends or sides to receiver power wirelessly.
[0187] In accordance with another embodiment, the charger/transmitter also includes
magnetic flux guide layer/shield at the bottom of the charger as shown in FIGS. 20 and 21 so that
emissions from the bottom of the charger/transmitter are reduced. In yet another embodiment,
metal layers are also included on the top of the receiver shield and/or the bottom of the
charger/transmitter shield to provide further shielding from the magnetic field.
[0188] It must be noted that for a transmitter coil of geometry in FIG. 12 with several A of
current in the coil (currents used here), the incident magnetic field is estimated to be in the 100
A/m” to several 100 A/m? range (see FIG. 13). Care must be taken so that the magnetic material

is chosen such that magnetic saturation does not occur. However, in the region of power transfer
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between the charger and the transmitter coil the magnetic field is enhanced by the resonance and
the Quality Factor (Q) of the system and a much larger magnetic field may be present. In these
tests, the Q of the system was about 30. Thus it may be possible that in the power transfer
location under the receiver coil, the magnetic layer can experience saturation and reduction of
permeability to provide a more efficient path for the flux from the charger coil to transmit to the
receiver coil above and increased power transfer and efficiencies. By choosing magnetic layers

with appropriate saturation field values, this effect can be used to benefit as described above.

[0189] Magnetic Aperture (MA) Geometry

[0190] In accordance with another embodiment and geometry, one can create a Magnetic
Aperture (MA) in a magnetic shield or ferromagnetic layer at any desired location, so that the
magnetic field confined in such a layer at that location is efficiently coupled to a receiver coil
and can provide power transfer to such a receiver. At any other location on the transmitter coil,
the confinement of the field prevents or reduces unnecessary radiation, thereby providing low
EMI and adverse health and interference effects.

[0191] Several methods to enable local change (switching) of the characteristics of the
ferromagnetic material in the MA geometry are described herein. In accordance with an
embodiment, the local characteristics of the ferromagnetic, ferrite, or other magnetic material or
layer are altered by saturating the layer through application of a DC and/or AC magnetic field
such as through a permanent magnet or electromagnet, etc. For example, a magnet or
electromagnet can be incorporated behind, in front, around or at the center of the receiver coil or
a combination thereof such that it has sufficient magnetic field to saturate or alter the
magnetization curve of the ferromagnet layer locally on or near where the receiver coil is placed.
[0192] Examples of magnets that can be used include, e.g. one or more disc, square,
rectangular, oval, curved, ring (340 in FIG. 22), or any other shape of magnet and combination
thereof and with appropriate magnetization orientation and strength that can provide sufficient
DC or AC magnetic field to shift the operating position of the magnetization curve (as shown in
FIG. 15 or 18), so that the combination of the transmitter coil, the affected ferromagnet layer and
the receiver coil move to a resonance condition at a given frequency for power transfer.

[0193] As shown in FIG. 23, in accordance with an embodiment 350 of MA, by

incorporating a permanent (and/or electromagnet) into the receiver in front, and/or behind and/or
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at the level of the receiver coil (on the outside and/or inside of the coil), and bringing the receiver
close to the charger surface, at this point, a local "magnetic aperture” is opened up in the
ferromagnetic, ferrite, or other magnetic material or layer, allowing the transmitter coil's
electromagnetic field to be transmitted through this local aperture without affecting any areas
nearby. In this manner, by reducing the permeability of the ferromagnet layer locally through
saturation or reduction with the DC and/or AC field or other means, one can establish at what
location the power and energy coupling occurs while keeping the field confined in other areas.
The magnetic or ferrite material layer is here therefore also alternatively called a switching layer.
This layer acts as both a reservoir and/or guide layer of AC magnetic flux (for power transfer)
and a switching layer. This embodiment can be used to meet the goal of simultancously
transferring power efficiently to a receiver at any desired location while keeping the field from
emitting at other locations and causing problems. At the same time, since the magnetic field
created from the entire surface of the charger coil is directed or guided towards the magnetic
aperture created, this provides an effect analogous to funneling the power to this magnetic
aperture area and an efficient method for transfer of power to an arbitrarily positioned receiver is
achieved. In FIG. 23, typically, the receiver may also include an outer surface or case. Such a
surface or case would be typically located between the receiver coil and the charger surface parts
as shown in FIG. 24.
[0194] FIG. 24 provides an illustrative method of understanding the behavior 360 of the
system. Magnetization curves of a soft ferrite material are shown at different operating
temperatures. The AC magnetic field generated by the wireless charger/power supply coil is also
shown in two regions of operation (shielded region and the magnetic aperture region). Most of
the surface area of the ferrite layer has no receiver on it and operates in the shielded region with
high permeability guiding and shielding the AC magnetic field generated by the charger/power
supply coil in the transmitter from the outside. In the magnetic aperture region (where the
receiver and the switching magnet is), the DC (and/or AC) magnet acts as a bias to move the
operating point from around the vertical axis where the material has high permeability and
confines and guides the magnetic field to a region where the material is saturated and has a low
permeability creating a magnetic aperture for coupling to a receiver coil nearby causing efficient
power transfer. The magnetic field required for saturating the switching material (the magnetic

switching field) can be easily created by many types of commonly available magnets that can
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generate up to several 100's of A/m or more of magnetic field easily saturating many ferrite
materials.
[0195] As can be seen above, this approach utilizes the physics underlying the nonlinear
behavior of ferrite material to act as an active switch to provide power transfer only in desired
locations. Permeability is an inherent material property of a magnetic material and the response
time of the material is only limited by domain movements and can be in nano seconds or faster
depending on the material. It is therefore one of the advantages of this system that the device
responds almost instantaneously, and, if a receiver is moved on the surface, a new aperture is
created and shielding is restored at all other locations almost instantancously. In comparison, any
other wireless charger system such as coil arrays, moving coils, etc. has a slow response to such
movement due to time lag related to mechanical movement of coil and/or electronic detection
and reconfiguration of an electronic system. Furthermore, multiple receivers (with switching
magnets) can be placed on or near the charger surface to create multiple magnetic apertures for
coupling of power to multiple receivers while maintaining shielding and low electromagnetic
emission at all other locations providing a simple to use, efficient multi-charger system.
[0196] In accordance with an embodiment, to provide shielding from the magnetic field at
locations below the transmitter coil (the side opposite to the charging/power side of the
transmitter) and above the receiver coil (on the side of the coil that may be in close contact with
a device, battery, or electrical part being powered or charged wirelessly), further shielding layers
such as ferromagnet and/or metallic layers can also optionally be added below the transmitter
coil and/or above the receiver coil as necessary. Furthermore, these layers can be integrated into
the coil design (such as metal shield layers integrated into a PCB multi-layer design that includes
a PCB coil). The choice of material and thickness, etc. can be chosen such that even though a
magnet in the receiver may be used to saturate (switch) the top layer of the transmitter (the
switching layer), the permeability of the shield layers would not be affected. For example, the
switchable layer in the charger can comprise material with low saturation field values while the
other shield layers in the charger and/or receiver have higher saturation field values. Examples of
materials to use for these shields may be sheets or other shapes of material such as ferrites, nano
materials, powder iron (Hydrogen Reduced Iron), Carbonyl Iron, Vitreous Metal (amorphous),
soft Iron, laminated Silicon Steel, Steel, etc. or other material used in transformer core

applications where high permeability and saturation flux densities as well as low eddy current
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heating due to conductivity at frequency of operation is required. Lamination has also been used
in many applications of transformers to reduce eddy current heating. It must be noted that to
avoid saturating the ferrite shield from the switching magnet in the receiver, the shield can also
be multi-layer or other structures can be used. For example in an embodiment, a thin high
saturation flux density layer (of for example powdered Iron or steel) can be placed behind the
switching magnet (as shown in FIG. 23) to shield from the switching magnet field with another
optional ferrite layer of other characteristics such as higher permeability or operation at the AC
magnetic field frequency above that. Thus the high saturation flux density layer will shield the
high permeability layer from the saturating effects of the magnet and allow it to guide and shield
the AC magnetic field effectively.
[0197] In another embodiment, the high saturation shield layer is formed or manufactured to
have a shape and dimensions to fit the magnet's switching magnetic field pattern to shield the
field from it and allow the AC power magnetic field from the charger that is coming through the
created magnetic aperture to extend upwards (in FIG. 23) to another shield or ferrite layer with
different characteristics. For example in the geometry of FIG. 23, if a ring type of switching
magnet is used, the high saturation shield material may be ring shaped with appropriate
dimensions and placed behind (atop in FIG. 23) of the magnet to shunt or reduce the field from
the magnet and a sheet of ferrite is placed on top of the high saturation shield layer to guide and
shield the AC magnetic power transfer flux coming through the center of the coil as shown in
FIG. 23. Many combinations of the above techniques and materials can be combined in the
receiver and charger to best optimize performance and these embodiments are only given as
examples.
[0198] To test the above embodiment, a transmitter coil with Litz wire with dimensions of 10
cm.times.10 cm was constructed. The coil was constructed similar to earlier work (J. J.
Casanova, Z. N. Low, J. Lin, and Ryan Tseng, in Proceedings of Radio Wireless Symposium,
2009, pp. 530-533 and J. J. Casanova, Z. N. Low, and J. Lin, IEEE Transactions on Circuits and
Systems--1I: Express Briefs, Vol. 56, No. 11, November 2009, pp. 830-834). The receiver
comprised a Litz wire coil of 35 mm radius and 10 turns and the received power was connected
to a rectifier and capacitor circuit to provide a DC output. The transmitter coil was then driven
with a resonant converter circuit similar to FIG. 2 and the frequency of the system was adjusted

for test purposes. It is important to realize that different power delivery mechanisms and receiver
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systems as well as different shape, geometry, winding, and construction of coils such as wire,
Litz wire, or a combination can be used, and this setup is used only as an example.
[0199] To test the transmission capability of the loosely coupled system itself first, a
resonant converter wireless charger drive circuit was powered from a DC supply at 20 V input
voltage and the receiver coil was placed on the transmitter with a coil to coil vertical (z-
direction) gap of 5 mm. Power level in excess of 20 W with a DC output to DC input power
overall system efficiency of over 70% could be achieved. When moving the receiver coil power
laterally, power transfer was observed across the surface of the charger. However the amount and
efficiency of the power transfer at a fixed drive frequency was not uniform. Placing a metal
object, such as a metal disk, on the transmitter surface at a location laterally away from the
receiver coil confirms that strong magnetic field emissions exist on the entire surface of the
transmitter coil as expected since the coin heats up within seconds to very high temperatures
confirming heating by eddy currents. Placement of larger metal sheets would shift the resonance
frequency significantly and if brought back to resonance would heat up the sheet through eddy
Currents. Similarly, a receiver circuit connected to some Light Emitting Diodes (LEDs) shows
significant power being emitted from all areas of the transmitter coil as expected.
[0200] Next, a sheet of Hitachi material MS-F comprising 18 pm of FineMET® FT-3M
material on an adhesive tape substrate was used as a ferromagnet/ferrite material (switchable
layer) and placed on the entire top of the transmitter coil surface. This material has a saturation
flux density of 1.23 T. Placing a receiver coil 5 mm away from the transmitter coil and the
switchable layer and adjusting the transmitter frequency, no power was transferred to the
receiver at any frequency. Next, a Nd rare-earth ring magnet (of material N45H) of inner
diameter of 32 mm and outer diameter of 36 mm and 2.5 mm thickness and magnetized along its
axis (with North and South pole on top and bottom of the ring) was placed behind in the center
of the receiver coil. The ring magnet as shown in FIG. 22 includes a cut or gap in its
circumference. This cut or gap is optional and can be manufactured during casting of the magnet
to avoid or reduce generation of any eddy currents from stray magnetic fields in the receiver in
magnetic material that is electrically conductive (such as Nd rare-earth magnets) during
operation in the wireless power system. By breaking the circular pattern of the ring, any

potentially generated currents would not be able to circulate and heat the magnet.
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[0201] The overall geometry 370 of the MA for operation with the switchable layer and the
receiver and magnet is shown in FIG. 25 for two receivers of dissimilar size and possibly power
ratings and/or voltage outputs. FIG. 25 shows a simplified side view of a wireless power system
in accordance with an embodiment, showing a charger (transmitter) and receiver coil, switching
layer, and switching magnet. In this instance, a ring switching magnet is shown and the coils are
described as circular ring coils for simplicity. However, in accordance with other embodiments,
other geometries and designs can be used to achieve similar results. For example, as described
above, the coil can be configured to achieve a more uniform field pattern and/or the magnet can
be of a different shape and magnetization orientation. In addition, the magnet can be placed in
front of, behind, or on the same plane as the coil and/or the coils can be made of wires, PCB, free
standing metal parts or a combination thereof or other geometries and materials.
[0202] The magnetic flux densities and the magnetic field orientation are also shown in FIG.
23. The magnetic flux flows or is guided in the switching layer and is funneled or directed to the
receiver location by the presence of the receiver magnet. The arrows for the AC magnetic flux
density lines are shown to guide the reader in the direction of the energy flow rather than show
the vector direction since this field is AC and changes direction in every half cycle.
[0203] In an isotropic material, the switching magnetic field (from the switching or
permanent magnet or electromagnet shown here) should have a component in an orientation
along the direction of the AC (wireless power transfer) magnetic field to saturate the
permeability in that orientation and affect its behavior. However in an anisotropic material,
different orientations of switching magnetic field can affect the permeability along the plane of
the ferrite layer affecting the AC magnetic power transfer field, giving rise to interesting
combinations of switching layer materials and magnet designs to achieve enhanced performance.
[0204] In the embodiment shown in FIG. 23, and using a ring magnet as the switching
magnet, due to overlap of the radial orientation of the magnetic field from the ring magnet
magnetized axially (North and South poles along its axis which is perpendicular to the plane of
the charger surface), the DC switching magnetic field is parallel to the x-y plane under the ring
magnet and more vertical in the center of the ring magnet so it is oriented to efficiently direct the
AC wireless power magnetic field in the region towards the created aperture for power transfer.
However, alternate geometries such as an arc, radially magnetized ring, cylinder, or multi-pole

magnets can be used to provide optimal power coupling. A multi-pole magnet can provide a
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tighter external magnetic field pattern and may reduce any potential unwanted effect of magnet
on nearby devices/materials while providing sufficient magnetic field to saturate the switching
layer. In addition, use of appropriately designed magnets and/or anisotropic or multi-layer
switching layers can result in enhanced switching performance and coupling of power with
minimal switching magnet strength.
[0205] In accordance with another embodiment, multi-pole magnets that have strong
magnetic field strengths near the surface of the magnet with rapidly decreasing magnetic field
strength away from the surface can be used. Some examples of multi-pole magnets are shown
380 in FIG. 26. Such magnets can provide magnetic aperture switching nearby, while
maintaining weak magnetic field strengths farther away, thereby minimizing the effect on other
materials, devices, etc. This feature may be especially important for use with devices such as
GPS or compasses that use the weak magnetic field of the earth to detect the device orientation.
[0206] In accordance with one embodiment that uses a ring magnet as shown 390 in FIG. 27,
the magnet can be magnetized radially or along its axis, but can comprise multiple alternating
poles. Some examples of ring multi-pole magnets magnetized axially (perpendicular to the plane
here) (a) and radially in the plane (b) and along directions shown by arrows in (c), (d), and (¢).
Different magnetic flux lines can be obtained (shown in (¢), (d), and (¢)) can be obtained
depending on the orientation and number of poles and can be optimized to provide an ideal
magnetic aperture and coupling between the flux lines of the charger coil and receiver coil
providing optimum efficiency. As an example, the magnet shown in FIG. 27(¢) which consists of
multiple sections poled in a particular geometry as shown provides uniform in plane magnetic
flux lines in the center of the magnet to create a uniform magnetic aperture in the FIG. 23
geometry while producing minimal fields outside the magnet. The geometries shown here are not
meant to be exhaustive but show that many possibilities for design and optimization of the
magnets exist and can provide optimum coupling in the smallest possible area.
[0207] In accordance with an embodiment, in addition to reduce or eliminate eddy currents, a
cut or gap in the circumference of a ring, square, or other type of magnet can be introduced to
prevent circular current from flowing due to the alternating magnetic field. FIG. 28 shows two
examples 400 of multi-pole ring or arc magnets with cuts or gaps in the circular pattern, in

accordance with various embodiments.
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[0208] While the magnetic field necessary to saturate the switching layer can be engineered
to be switched with low magnetic strength magnets that in general would not pose any problems
to the device or any objects nearby, in accordance with another embodiment, to reduce or
eliminate any potential effect of the switching magnet's magnetic field on the device's
performance, its compass or GPS or on nearby devices or objects, magnetic shielding material
such as shown on the top and bottom in FIG. 23 can be incorporated in the receiver behind the
magnet (top of FIG. 23).
[0209] In addition, the device, case, skin, battery door or battery incorporating the receiver
and the switching magnet may incorporate a component that would shunt the switching magnet's
magnetic flux and shield it from penetrating out from the surface of the device, skin, battery
door, or battery. An example would be a cover manufactured from sheet of ferrite, magnetic
material, magnetic steel, Alnico, Permalloy, etc. or a combination thereof that would be normally
placed or attached, slid on or held on the outside area of the magnet (lower part of the receiver in
FIG. 23) while the device is being used normally. This cover could be slid open, removed or
detached to expose the magnet before placement of the device, case, skin, battery door or battery,
etc. on or near the charger surface to commence charging. The cover can also simultancously
have a shielding layer sheet that normally would shield the switching magnet from the interior of
the device and would also be slid aside to allow normal operation of the receiver without these
high permeability magnetic flux shunt layers. Alternatively, the switching magnetic field can be
generated by an electromagnet in the receiver by passing a DC or AC or a combination of
currents through an electromagnet. This may be activated mechanically by the user or through a
detection mechanism that detects approach of a wireless charger through various RFID, NFC,
Bluetooth, Felica, WiFi, optical, or other RF or wireless detection, and applies the appropriate
power to the electromagnet in preparation for receiver to be placed on the wireless charger.
Alternatively, the switching magnetic field may also be created by a combination of a permanent
and electromagnet fields. Alternatively the cover layer described above for a permanent magnet
can be automatically slid open, removed, opened, etc. when a charger is detected nearby through
RFID, NFC, Bluetooth, Felica, WiFi, or other RF, wireless, or optical or magnetic detection
mechanisms.
[0210] In accordance with an embodiment, to bring the system to resonance, the frequency

of the applied power to the charger coil can be adjusted to observe power transfer through the
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switchable MA layer. Experimentally, with a single magnet for switching no power transfer was
observed. Doubling the magnet strength by double stacking the magnets provided sufficient
magnetic field strength to saturate the switchable layer and adjusting the frequency, large
amounts of power were transmitted through the opened aperture. Over 10 W of power and
efficiencies in excess of up to 50% were achieved. To achieve optimum power transfer, it is
necessary to move the magnets some distance (e.g. about 25 mm vertically in the z-direction)
away from the transmitter surface. This may be due to the magnet size (diameter) being much
smaller than the receiver coil and to saturate the switchable layer with sufficient size to optimally
couple power to the receiver coil, it was necessary to move the magnets away to allow their
fringing fields to be larger in area than the size of the magnets itself and thereby open an
optimally sized aperture for power transfer. In accordance with other embodiments, a larger
diameter magnet that is matched with the receiver coil size can be used and can be at the same
plane as the receiver coil (inside, outside or behind the receiver coil).
[0211] In accordance with an embodiment, the magnetic flux density of each magnet was
estimated to be around 1.3 T by the manufacturer. In practice, it was observed that doubling up
the magnets by stacking on top of each other and moving the magnets away to optimally match
the aperture size to the receiver coil was optimal for power transfer. This is understandable in
view of the fact that while the single magnet should have sufficient magnetic field to saturate the
layer close to its surface, the resulting aperture when the magnet is on the plane of the receiver
coil and close to the transmitter coil and switchable layer (5 mm distance between magnet and
the switchable layer) is comparable in size to the magnet and smaller than the 40.times.50 mm
size of the receiver coil. To achieve the best coupling, the magnet had to be further away (25 mm
between magnet and transmitter switchable layer) in this example and therefore 2 magnets were
required to provide sufficient flux density in this example. Even with the magnet co-planar with
the receiver coil, doubling the magnets was necessary to provide sufficient fringing fields to
open a sufficiently dimensionally large aperture for efficient power transfer.
[0212] In accordance with an embodiment, changing the receiver coil size so that it is
comparable to the switching magnet diameter provides more efficient coupling, with output to
input power efficiencies of 50% to over 70%, and output power levels of over 25 W achieved

with even a single magnet due to better switching magnet field overlap with the receiver coil.
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[0213] In accordance with an embodiment, due to the circular symmetry of the geometry
used, the receiver can be rotated in the plane without any change in the received power or system
efficiency. Rotation of the receiver out of the plane also demonstrated sizeable power transfer.
[0214] To test emission levels from other areas of the transmitter, the test with metallic
object was repeated by placing a metallic object at a location close to the receiver coil on top of
the transmitter surface. No change in power coupled to the receiver and no appreciable heating
was detected. Similarly, when the magnets were removed from the center of the receiver coil, the
power transfer stopped and the transmitter only drew very minimal current (less than 100 mA).
While with the magnets at the center of the receiver coil, the transmitter drew 1 ampere or more
of current. This is a very dramatic and large confirmation of the principle described here.
[0215] As a further test, the magnet and receiver were placed on a location on the transmitter
coil (covered with a switching layer on top of it). Large current draw from the transmitter power
supply can be observed at an adjusted resonant frequency. This is due to the power being emitted
through the generated magnetic aperture (MA) into the receiver. Next, another receiver coil
without a magnet was placed on the transmitter at a location near the first receiver and magnet.
No discernible power transfer was detected in this MC geometry. This is presumably due to the
fact that the 2 locations have different inductance values and resonate at different frequencies.
However, it may be possible to have both types of receivers operate on a single type of charger if
the resonant conditions of the 2 different receivers are moved to be at the same frequency. This
may be achieved by adjusting the resonant conditions of the 2 receivers by adjusting their LC
circuit with adjusting the resonant cap (or a parallel or in series adjustable inductor) in the
receiver. Moving the MA receiver coil (with switching magnet) laterally across the surface of the
transmitter coil confirms that high power transfer and high efficiencies can be obtained across
the transmitter surface. The amount and efficiency of the power transfer showed very good
uniformity.
[0216] To confirm that the effect observed is due to the magnetic field and not the presence
of the ferrite material in the magnets, the ring magnets were replaced with a ring constructed of
the same material as the ring but not magnetized. No power transfer was observed with such a set
up.
[0217] As a further confirmation, the receiver coil was placed on the transmitter coil and

switchable layer but the magnet was removed. Next the magnets were brought close to the
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transmitter coil from below (the side opposite to the receiver coil). At about 25 mm distance to
the switchable layer, with the magnets aligned with the lateral location of the receiver coil,
strong power transfer and high power transfer efficiency was observed. Moving the magnets
laterally away from lateral alignment with the receiver coil, the aperture closed and no power
was transferred further confirming the effect as being due to the field.
[0218] As a final confirmation, with the receiver coil and the ring magnets placed on the
transmitter coil and transmitter frequency optimized for high power transfer, a single ring magnet
was brought to lateral alignment from below the transmitter coil with the top magnets. With the
magnetic poles oriented so that the fields from the below magnet was opposing the magnetic
field from the magnet above, lower amounts of power transfer were achieved. Demonstrating
that the net magnetic field value was reduced by half and therefore the aperture was partially
closed. Doubling the magnet below the transmitter coil, with the 2 magnetic fields from the
magnets above and below the transmitter coil and the switchable layer cancelling each other out,
the aperture could be closed and no power transfer was observed. Flipping the polarity of the
magnets below the transmitter coil so that the fields from magnets above and below would add
up on the plane of the ferromagnetic layer, the power transfer would resume.
[0219] The multiple tests above appear to confirm that the principle of operation is the
saturation of the ferromagnetic switchable layer, and this combination of materials and geometry
performs as planned. Namely, safe (low or no EM emission from the surface of the
charger/transmitter) and efficient power transmission to a receiver placed at any location on the
transmitter coil can be achieved with minimal side effect and residual emission.
[0220] The embodiments for MC and MA configuration discussed above are not meant to be
exhaustive and many variations and/or combinations of the configurations are possible. Overall,
the transferred powers and the efficiencies observed from the MA configuration were larger than
the MC configuration. However, by modeling and judicious design of geometry and materials,
similar performances may be possible. The communication and control of these system can be
similar to the tightly coupled systems described earlier providing regulation and control between
transmitter and receiver. Alternately, the system can be designed with no regulation at the
charger, and all the regulation instead at the receiver, or any combination of architectures as
described earlier for loosely-coupled or tightly-coupled wireless power transfer systems above.

The wireless power transmission systems and methods described herein have ideal
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characteristics for this application. By using the magnetic coupling (MC) or magnetic aperture
(MA) technique, all the advantages of a loosely coupled system can be retained while achieving
high efficiency, high power transfer efficiency, low EMI, and low or no interaction with nearby
metallic objects of a tightly coupled system providing an ideal solution.
[0221] In practice, with the thin layer of the Hitachi switchable material used, some heating
of the switchable layer was observed. This can be due to the material being lossy (high
imaginary permeability) and/or being extremely thin. Use of ferrites with minimal or no loss at
the frequency of interest would improve this effect. Also, as noted above and shown in FIG. 15,
ferrite material would have significantly lower saturation flux densities (0.2-0.5 T) compared to
the thin sheet of the FineMET® material used. Thus, smaller magnetic flux densities (smaller or
weaker magnets) can be used for switching.
[0222] Next to test MA configuration further, an 18.times.18 cm transmitter coil of the shape
similar to FIG. 12 was constructed and 60x60%0.5 mm plates of a MnZn Ferrite material were
placed side by side in a tile manner to cover the transmitter coil surface as the switchable
material while the same tests above were performed. This material has a low loss up to about 100
kHz and a real permeability of about 2000 up to 100 kHz. Similar switching results were
obtained with a receiver of about 35 mm diameter and a single ring switching magnet
magnetized along axis as described earlier (FIG. 22). However, with such thicker and lower loss
material, no switching layer heating was observed. Adding a resonant capacitor in parallel to the
coil in the receiver of appropriate value, power transfer of up to 30 W into one coil and DC-out
to DC-in total power transfer efficiencies of over 70% were observed. Many ferrite materials
with differing magnetic properties exist and optimizing the various fundamental properties and
dimensions of the switchable layer or layers can be performed with more detailed modeling. In
general, Furthermore, it is found that with appropriate design and selection of coils, switching
magnet size, shape and strength and switching layer, the receiver coil can be placed several mm
to several cm over the charger surface and receive power efficiently through a locally opened
magnetic aperture. So the operation is not limited to the receiver being in direct or close contact
with the charger surface.
[0223] In accordance with an embodiment, it may be advantageous to construct the
charger/transmitter coil from ferromagnetic material with appropriate property so that the coil

acts as both the magnetic field generator and the magnetic shield for MA and MC geometry. This
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may eliminate the need to have an additional magnetic or ferrite layer on the top surface of the
charger/transmitter. Alternately, to retain desirable high conductivity and Q of the transmitter
and/or receiver coils and to achieve the switching effect, a metallic coil of PCB and/or wire may
be coated or covered with a switching magnet material such as ferromagnet. FIG. 29 shows a
commercially available wire or cable 410 available in a variety of gauges with these
characteristics. Section 1 in FIG. 29 consists of multiple strands of copper or other conductor
wire which may also be individually coated or insulated to avoid conduction between the strands
(similar to Litz wire) to avoid skin effects. Section 2 is an overcoat or layer of ferrite or other
magnetic material. Section 3 is an optional outer coating or insulation. The ferrite layer or
coating can be achieved by dipping into a slurry, sputtering, e-beam, etc. as appropriate.
[0224] Similarly, a magnetic or ferrite layer made of material with low saturation magnetic
field values can be used above the transmitter coil (for example as switching layer in MA or even
MC geometry) while a material with higher saturation magnetic field value can be used below
the transmitter coil and above the receiver coil for shielding purposes. For example, Nickel,
cobalt, Mn, Zn, Fe, etc. or alloys of such material (see FIG. 15 or 17) with low saturation
magnetic field values may be used as the top layer of the charger/transmitter while Sheet Steel or
FineMET® or other shield material with high saturation magnetic field values would be used for
shielding. For either material, care must be taken to use material that reduces or eliminates eddy
currents through geometry or doping of the material to provide high resistivity. By using a low
saturation magnetic field material, a smaller and/or weaker switching permanent magnet and/or
electromagnet induced field may be used for switching the switchable layer in the MA geometry.
Thus, the shields would not be saturated by the magnet used for switching and would remain
effective in shielding unwanted stray magnetic fields from affecting nearby devices, materials, or
living tissue. In such a case, the total system would be completely shielded and safe. Power
would at the same time transferred efficiently between the transmitter and receiver from the
created magnetic aperture at one or more locations desired by user where receivers are placed.
[0225] Another type of material that responds strongly to an applied magnetic field is a class
of material known as ferrofluids which are colloidal suspensions of ferromagnetic particles or
nano materials in a carrier fluid. In an embodiment the magnetic layer covering the charger coil
in the systems described here may be a layer of ferrofluid material sandwiched between two

barrier layers. With the application of an appropriate switching magnet of the receiver or a local
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increase in the AC magnetic field, the ferrofluid would be attracted and aligned appropriately to
provide a local magnetic variation in the magnetic layer covering the charger coil and allow
better coupling between the charger and receiver coil. Thus a similar behavior to using Ferrites
for magnetic layer may be obtained.
[0226] The tests above with magnets placed above and below the switching layer in the MA
configuration also show that novel methods of switching the layer can be employed. Since the
layer responds to the net total magnetic field, a bias magnetic field can be designed to be incident
on the layer and by including a weak additional magnet into the receiver, the total magnetic field
with the receiver present can then be designed to exceed the saturation level to switch the layer
locally. For example, a bias magnet material or electromagnet in the charger/transmitter can
provide a uniform or local magnetic field to bring the DC or average AC level close to saturation
and a smaller magnet material or electromagnet in the receiver can be used to exceed the
required saturation level locally to open an aperture for power transfer. The bias magnet material
can be a sheet of permanent magnet (perhaps even flexible plastic magnets readily available)
and/or an electromagnet that would provide the DC bias.
[0227] In accordance with any of the embodiments described here, many types of magnets
may be used to create the switching field in the MA configuration. They include metallic, alloy,
rare earth, ceramic, ferrite, nano material, Alnico, composite or other material used to
manufacture magnets.
[0228] In addition, it must be noted that when power is being transferred through the
magnetic aperture, an AC magnetic field due to the inductive field is present. This field may be
quite large in a resonant geometry with a high Q where the power resonating between the coils is
larger than the transferred power by a factor of Q (quality factor).
[0229] In accordance with an embodiment, it may be possible to open a magnetic aperture
with a DC or AC magnetic field from a permanent magnet or electromagnet from the receiver or
a bias DC or AC magnetic field plus a magnet and/or electromagnet from the transmitter/charger
and start the power transfer through an aperture. Once power transfer is achieved through such
an aperture, the saturating magnetic field may be removed or reduced and if the average value of
the AC magnetic field is sufficiently high to saturate the layer, power transfer will continue. It
must be noted that once an aperture is opened, due to resonance and local change of the

permeability, the magnetic field at this location is much higher than neighboring areas and with
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proper design and choice of materials and fields, Q, etc, this aperture may be designed to remain
open while the rest of the ferromagnetic layer would remain in a high permeability state and
continue to provide shielding at other locations and limit radiation from these locations as
desired. Such a latching behavior was observed experimentally with another type of thin layer
ferromagnetic material with lower saturation flux density. In addition, the possibility of opening
the magnetic aperture through power AC magnetic field alone without the need for any DC or
AC switching magnetic field was discussed in the MC section earlier.
[0230] In yet another embodiment, the transmitter periodically or continually applies a DC or
AC magnetic field generated by a coil (the same or different from the power transmitter coil) and
sufficient magnetic field to bias the switching layer near or above its saturation value. The
presence of the receiver coil with or without additional magnetic field from a permanent magnet
or electromagnetic near the transmitter at a location on the surface may then be sufficient to
bring the system to resonance, open the aperture and start power transfer as described above.
Once power transfer starts, then the bias field may be removed or lowered to save energy. The
locations on the switchable layer of transmitter away from the receiver will remain at high
permeability and therefore confine the magnetic field and would not emit power.
[0231] Such an application of a magnetic field to bring the total magnetic field close to or
above the saturation level can be achieved by pulsing a magnetic field from an electromagnet
such as the transmitter coil and/or a separate electromagnet or coil and may be at the same time
that the ping process described earlier occurs. Basically, through application of a magnetic field
created by this bias electromagnet (can be the same as power transmitter coil or separate), the
switchable layer is brought close to or over the saturation level. Then the power transmitter coil
provides an additional AC magnetic field that may be detected through an opened magnetic
aperture by any receiver coil present to start communication. Once this response is detected by
the charger/transmitter, then continuous power is transmitted from the charger/transmitter and
the regulation/control loop is established and power is transmitted until the receiver sends an end
of charge signal or is removed so no feedback signal is detected at the charger/transmitter. As
described above, during the transfer of power, the bias magnetic field to the switchable layer
may or may not be applied depending on the design and principle of operation.
[0232] In yet another embodiment, the receiver can contain a permanent magnet and/or

electromagnet (which in some instances can be the same coil as for the receiver coil for power
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transfer) that is pulsed or turned on to apply a bias field to the switchable layer to saturate it to
open the aperture and start power transfer. As described above, it may be possible to turn this
bias off or remove the permanent magnet once the power transfer has started without affecting
operation.
[0233] In many applications, it may be advantageous to control the amount of power output
to or from a receiver circuit. In one embodiment where the output voltage of the receiver coil to
an output device or battery needs to be regulated (or adjusted) with respect to changes in the load
impedance, an output regulator stage can be used at the output of the receiver circuit or the input
of the device or battery can be used. However, in another embodiment, it may be beneficial to
take advantage of the properties of the magnetic aperture to control the power, voltage, or current
delivered to the regulator. This may be achieved in any of the methods described above by
controlling the amount of the current to a magnetizing magnet in the receiver so that by
judiciously adjusting the degree of saturation of the switching magnetic material, the amount of
coupling to the receiver coil is adjusted and a constant or desired output voltage to the output
device or battery is provided. In this way, the nonlinearity of the performance of the magnetic
material is used to control the amount of the coupling to each receiver actively.
[0234] It must be noted that as described earlier the permeability is a tensor and the
permeability of the material to magnetic field in one orientation may be affected by a magnetic
field in another orientation in anisotropic material. So, novel single or multi-layer material and
field geometries may be employed to take advantage of the magnetic aperture concept.
Furthermore, modeling of the AC magnetic field of the wireless charger and the switching
magnetic field and the nonlinear behavior of the ferrite layer can provide further optimization in
performance and choice of materials and geometries.
[0235] It may be further possible or desirable to switch the magnetic aperture on and keep it
open in a certain location of the switchable layer. An example would be a charger/power supply
layer where an aperture in a particular area for power coupling is opened and kept open without
continued presence of an AC or DC switching magnetic field until the user desires to close this
aperture. For these cases, it may be desirable to use a hard magnetic switching layer such as
shown in FIG. 16 where the magnetic state of a region is changed by applying a sufficiently large
magnetic field to switch the magnetic domains in that area and change the permeability

permanently to a state that allows transfer of power through the aperture due to the created
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remanence ficld continuing to saturate the material until reset by an opposing field of value equal
to the coercivity of the material or heating of the material over its curie temperature. An
application of this may be for example a charger/power supply table or surface or device of large
arca where at will, by application of a high magnetic field through the switching layer with a
permanent or electromagnet or a combination thereof, a region is modified and serves essentially
as a power outlet for inductive power until the user chooses to close it by application of a reverse
field or heating. This would allow intriguing possibilities in essentially creating a semi-
permanent (reversible) power socket or outlet at any location by using a magnet of proper
strength and geometry to essentially punch a permanent aperture at that location to allow
coupling to the power available in the wireless charger surface. Once the magnetic aperture is
created, placement of a device even without a magnet at that location would provide power to the
device. The aperture can be closed at will with a reversed and sufficient magnitude field or local
heating of the region.
[0236] An analogy for the above method of regulation and control of the amount of the
power transferred can be seen in a product called the Saturable Reactor or Magnetic Amplifier
(shown 430 in FIG. 30) where the amount of an AC current flowing through a lamp (L) from an
AC source (Q) is controlled by the inductor T made of a ferrite core such as iron that is saturable.
Another winding of the coil nearby is connected to a battery (B) or a DC power source and the
current through the winding (i.c. the magnetic field and flux density incident on the core) are
varied through a variable resistor (R) to change the permeability of the iron core or saturate it to
modify the inductance value along the current path to the lamp (see Wikipedia entry for
Saturable Reactor). While this is a very different application of modifying the permeability of a
material with application of a magnetic field, it shows that the basic concept is solid and can be
used in products.
[0237] In yet another embodiment, it may be advantageous to have a system geometry
whereby the relative sizes of the charger and receiver coils are reversed so that the charger coil is
smaller than the receiver coil and/or the charger incorporates the switching permanent and/or
electromagnet for safety or other reasons. For example in case a wireless charger for an
automobile, bus, robot or other product is developed such that in the case of an automobile as an
example, a driver may park a car over an area on the road or garage floor to receiver charge, it

may be undesirable or impossible for the automobile (the receiver) to include a small coil and
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switching magnet that would open a magnetic aperture on a larger charger surface to allow
efficient coupling. In such cases, it may be possible to design a large receiver coil and a magnetic
switching layer placed below the coil (i.e. between the coil and the road) such that the switching
layer would cover or exceed the arca of the receiver coil. A smaller coil in or near the
ground/road/floor and an in the case of MA configuration, appropriate permanent or
electromagnet of appropriate size placed in the charger (on the ground or floor) and would open
a magnetic aperture in the switching layer of the receiver (in the car) to allow optimum coupling
of the charger and receiver coil when the automobile receiver coil and its switching layer is
placed on the charger coil. In this configuration 440 shown in FIG. 31, the charger switching
magnet and optional charger and/or receiver shielding layers are shown. In addition, the receiver
may include a surface or outer layer, skin, body, etc. that may be located between the ferrite,
magnetic material or switching layer and the charger surface. It must be noted that any
embodiments described in this document may be combined with the geometry of FIG. 31 to be
used for cases where larger receiver coils and smaller charger coils may be used.
[0238] In a Magnetic Coupling (MC) embodiment of this geometry, the switching magnet
and the optional switching magnet shown in FIG. 30 would not be required.
[0239] In yet another embodiment to allow for charging an automobile or other vehicle or
movable system such as a robot, etc., the coil on the stationary part (the road or the floor) or
alternately the moving part (car, robot, etc.), can be made to be much longer and/or wider than
the other coil to avoid the need for precise alignment. For example a charger coil on a floor or
road can be in a rectangular or oval shape while the receiver coil in a car is circular and placed at
any location at the bottom center line of the car. In this way, the driver does not have to precisely
align the coils in the front and back direction to use the charger. Similarly, different cars with the
receiver coils placed at different locations in the car can use the same charger.
[0240] Another method for achieving the goal of modifying the permeability of the
switchable layer locally is to use the Curie temperature property of a ferromagnet to alter its
properties. Curie temperature or point is the temperature at which a ferromagnetic or a
ferrimagnetic material becomes paramagnetic upon heating. An iron magnet for example will
lose its magnetism if heated above the Curie temperature and the effect is reversible. In optical
recording, a laser light is focused on a data track to be written and the local temperature is raised

over the Curie temperature. At the same time, a nearby coil will create an alternating magnetic
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field that mimics the data to be recorded. As the location under the laser beam is heated, the data
is erased and the magnetization is changed to the direction dictated by the applied external
magnetic field. Once the laser beam is passed and the material cools, that modified location of
material is fixed and the up/down magnetization is frozen into the material to be stored and/or
read back through magneto optic detection of polarization change of an incident optical beam
when the track is read back.
[0241] Nickel (Curie Temperature of 358 °C) and Iron (Curie Temperature of 770°C) or
alloys of these materials are often used for this type of recording application. Lower Curie
temperature ferromagnetic material can also be designed. As an example, the ferrite material
used with high efficiency in the MA section above has a Curie temperature of 200°. Similarly, in
the wireless power case described above, in one embodiment, the receiver may locally heat a
switchable layer optically or through resistive heating or a combination of the above to locally
modify the permeability and affect the amount of power transfer by opening a magnetic aperture
while leaving the rest of the area of a switchable layer unmodified to shield the transmitter coil
magnetically and reduce or eliminate emission.
[0242] Use of the Curie temperature effect and the magnetic saturation may be combined or
used individually to design an optimized system as described above and to achieve best
performance.
[0243] In another implementation for use in other applications, a ferromagnetic layer that has
an EM field incident on it, may be modified in a one or 2 dimensional manner as desired by
placing pixels or arrays of electromagnets such as printed or assembled coils or alike along the
front and/or back or inside such a material. This may be combined with field from one or more
permanent magnets to bias the operation near the saturation level. By locally activating the
electromagnets, the local permeability may be modified affecting the phase and amplitude
transmission and/or reflection properties of the EM wave at that location.
[0244] While the above descriptions relate to modifying the amount and location of power
transmitted from a 2 dimensional wireless power system, the concept can be used for modulating
the transmitted and/or reflected amplitude and/or phase of any electromagnetic and/or magnetic
wave by using a ferromagnetic layer. In a general sense, the description above is for the first time
describing the concept of locally modifying the shiclding and/or magnetic properties of a

magnetic or ferromagnetic layer by application of one or more or a combination of permanent
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and/or electromagnets and/or temperature to modify the magnitude and/or phase of the reflected
and/or transmitted electromagnetic or magnetic field at any location in the 2 dimensional space
while passing through or reflecting from such a layer. Beyond wireless power, this may have
applications in shielding or modulating the amplitude and/or phase of a 2 dimensional
clectromagnetic or magnetic wave spatially. Applications may include phased array radar, beam
steering, EM cloaking, beam forming and shaping, etc.
[0245] One advantage of use of a magnetic aperture (MC) or magnetic coupling (MC) in a
wireless power transmission system is that the amount of power transferred and characteristics of
the system may be determined by the size of the receiver coil and associated magnetic including
magnet if any. So using a large transmitter coil, a designer may have flexibility in powering a
variety of receivers and associated devices/power levels with the same transmitter coil. For
example, a large receiver coil and associated possible magnet or electromagnet or heater (for
curie temperature operation), may be used for providing relatively large power and to charge or
power a laptop, power tool, or lamp, etc. while a smaller coil and magnet (in case of MA) may
be used to power or charge a mobile phone or Bluetooth headset. Such flexibility is very
advantageous in many applications.
[0246] In a loosely coupled system, two or more receivers may be placed on and powered or
charged from one transmitter coil simultaneously due to the size mismatch. The inventors have
tested placement of two or more receivers on the both types of charger surface (MC and MA)
described here, and shown that in either configuration multiple receivers can be powered
simultancously while detecting no or low emission from any other area on the surface. This
allows for the development of charger systems where multiple (2 or more) receivers can be
powered or charged simultaneously. In accordance with various embodiments described here, the
receivers can provide different power levels and/or voltages to different products or parts or be
operating with different protocols or operating frequencies. The sizes of the receiver coil,
number of turns of the receiver coil, the regulation mechanism and overall system design can
also be optimized to address a particular design requirement. This allows for the development of
power surfaces with little or no power dissipation or emission (since the system is not in
resonance and in low current draw state without a receiver). The same surface can also power or
charge multiple devices including lamps, kitchen appliances, laptops, keyboards, computer mice,

mobile phones, power tools, batteries, etc. as needed by simple placement on or near the surface.
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Experimentally, the inventors have found that, depending on the degree of resonance that can be
adjusted by adjusting the Q of the system, the receiver can also be some distance (up to several
cm) from the charger surface and receive power. This also allows placement of the charger pad
under a table or surface if necessary. In such a system, depending on configuration, power
transferred to each receiver may or may not be individually adjusted since any adjustment would
affect operation and power received at all receivers. Methods for adjustment of power to each
receiver may include serially or alternate powering of each receiver whereby the receiver
disconnects its coil for a period allowing only one or a number of receivers to receive power or
regulation of power at the receiver or a combination of the above. In this Time Division
Multiplexed (TDM) arrangement, each receiver is powered for a period of time by having its
receiver coil connected to the receiver circuit and output load, before disconnecting that receiver
and moving on to the next receiver. The advantage of this system is that during each power
delivery time slot to each receiver, a one to one power delivery and communication connection
can be established and the output voltage, current, and/or power can be controlled by the
charger/power supply through communication and feedback during this period before moving on
to the next receiver, etc. The disadvantage of this architecture is that each receiver only receives
power during some period of time instead of continuously. Such a condition may not be
acceptable for some applications. In general, it would be desirable for the time slots for powering
cach receiver to be short enough so that the receiver or charging circuit in the device or battery
does not notice the connection and disconnection of received power.
[0247] Another problem that has been noted in use of wireless power systems for charging
and powering of devices or batteries has been that in case a metal object is placed between the
receiver coil and the charger coil, the AC charging magnetic field may cause unwanted heating
and safety issues. It is therefore desirable to detect such a presence and take corrective action.
Corrective action may include termination of charging, reduction of power, notifying the user by
an error message or a combination thereof. Several methods for detection of such foreign metal
objects are possible. In a simple method, a thermal detector or thermistor in the charger and/or
receiver detects an abnormal temperature rise in the charger or receiver coil area and corrective
action is taken. Another method may be to measure or estimate the power delivered to a device
or battery at any given moment and comparing it to the delivered power to the

charger/transmitter, ensure that safe operation is being conducted. This can for example be done
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by the receiver reporting the power delivered values to the charger and the charger comparing it
to the power or current it is delivering to the charger coil and taking corrective action if
anomalies are observed. However, an advantage of the magnetic aperture system described here
is that the magnetic aperture created depends on the application and sensing of the magnetic
switching AC or DC field from the receiver to saturate the magnetic layer. Presence of metals in
between the charger and receiver coils, may reduce or eliminate the magnetic aperture and
therefore automatically reduce or shut off the power transfer. The degree of this effect would
depend on the type, composition, and size of the metal object involved but with appropriate
design of the charger and receiver coil, the switching magnet and the switching material would
enable design of products that may inherently be safer in this respect. In addition, this technique
may be combined with the other techniques described above to provide further safety. In
practice, the inventors have tested this by placing a large magnetic metal sheet of Stainless Steel
in between the charger surface and a receiver coil and its switching magnet. While the amount
and efficiency of the power transfer was affected, wireless power transfer continued without or
with minimal eddy current heating of the sheet. This occurs because the Stainless Steel shields
the magnetic switching layer in the charger from the switching magnetic field of the ring magnet
in the receiver. Thus the magnetic aperture is only partially (area wise) opened only in the areas
of overlap of the receiver coil and the charger surface where the metal sheet is not. In this way,
power transfer can continue in this arca and since the other parts of the metal sheet are on top of
the magnetic layer that is not opened, it does not receive any power from the charger and thus no
or minimal eddy current and heating is generated. A ring magnet was used in this case but the
results are not limited to this geometry and are general with respect to a variety of magnets and
geometries. Similar results may be obtained in the MC configuration.
[0248] In some applications, it may be desirable to be able to charge wireless power
receivers at a distance from the charger surface or electronics. Examples for consumer
application include a wireless charger that is mounted or attached under a desk or table to charge
devices placed on top. Another case may be charging of a battery powered, electric automobile
or vehicle. Depending on the charger and receiver coil size and operating frequency, Q of the
cavity, etc. the operating distance varies. The inventors have found that in a “traditional’ loosely
coupled system (i.e. without the magnetic layer) such as described above (with 18.times.18 cm

charger coil and 35 mm diameter receiver coil) coils can be separated to distances of several cm
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while significant power is transmitted. The inventors have obtained power transfer of over 20 W
into a single coil at up to distances of 3 or 4 cm. However the system efficiency may be reduced
to 50% or lower for these distances. These gaps are sufficient for most of the consumer
electronics applications envisioned.
[0249] Similarly with a magnetic layer system in MC or MA configuration as described
above, the distance between the receiver and the charger can be increased while continuing to
receive power. However, two parameters have to be kept in mind. One is the Q of the resonator
and/or the distance where the electromagnetic field exists away from the charger surface (which
is governed by the frequency of operation, coil size, magnetic material properties, pattern, etc.)
and the other is the field pattern from the switching permanent or electromagnet that is required
to open the magnetic aperture in the MA configuration. This switching field should be of
sufficient dimension, direction, and shape to effectively affect the switching magnetic layer and
modify the properties to open an aperture and allow efficient coupling. It was experimentally
observed that in a system similar to the loosely coupled system described in the last paragraph
but with a switching layer covering the charger coil and a ring magnet similar to FIG. 22 in the
receiver, efficient (up to .about.50% efficiency) power transfer at up to about 2 cm vertical coil
to coil gap can be obtained. Somewhat less efficiency but larger operating distances can be
obtained in the MC geometry without the switching magnet and with a different and appropriate
receiver coil. It must be noted that even with a large gap between the charger and the receiver,
the areas around the receiver do not contain significant Electromagnetic emission as tested by
placing metal parts in this area and not observing much change in power transferred or pulled
from the DC supply providing power to the charger. The reason for the presence of the coupling
is the enhancement achieved by the resonant circuit (in the MC configuration) combined by the
open aperture created in the MA configuration. As the gap is increased from around 2 cm, power
transfer drops rapidly in the MA configuration. This may be due to the field of the switching
magnet reducing and not opening the magnetic aperture completely. Proper optimization of the
design and type of magnet, coils, switching layer or use of multiple layer switching layers could
significantly improve this.
[0250] To enable the system to operate at larger gaps, several embodiments are possible. In
one embodiment, the magnetic layer (ferrite or other material) is separated from the charger coil

such that a gap between the charger coil and the switching layer exists. This gap can be several
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centimeters. Since the magnetic or switching layer (in the MA configuration) is a high
permeability material, it is quite an effective material to draw the emitted magnetic field from the
charger coil into itself. Therefore, even at large distances, the layer acts as a boost/repeater, or
flux reservoir layer and good coupling into this layer exists. This power can be coupled into a
receiver placed on or at a distance from this layer. In the MA configuration, when a receiver with
a switching magnet is placed on or over the top surface of this layer, the magnet would switch
the switching layer and receive power efficiently. Therefore, large gaps between the charger coil
and a receiver can be obtained. Experimentally, a planar magnetic layer of ferrite material
described above was placed at a distance of 3 cm away from the top surface of a charger coil of
18.times.18 cm as described above. An MA receiver (as described above) placed on the magnetic
layer or within 2 cm of the layer would receive powers in excess of 20 W at efficiencies
comparable to the case with the magnetic layer adjacent to the charger coil. In this case the
magnetic layer essentially acts as a reservoir of AC power magnetic field away from the charger
that is available for the receiver to tap into at a magnetic aperture location to draw power from.
Similar results can be obtained in the MC geometry with the appropriate receiver and no
switching magnet. Such embodiments are attractive in the case of a desk charger where the
charger coil and the associated electronics can be placed or attached to the underside of a table or
desk top or the console of a car and the size and bulk of this part is hidden while a thin magnetic
layer (can be a thin solid, flexible ferromagnetic, ferrite or other material) is placed on top of the
desk or away from the charger coil to indicate the region of operation or carry a logo or be
decorative or interchangeable, etc. This repeater layer can be a 0.5 mm or thinner layer and can
be flexible or curved etc. as necessary and while being decorative or used to notify the user about
where to place a device for charging/power, can serve the important shielding, guiding, and/or
switching functions. Any of the materials described earlier can be used for this. Optionally, the
charger coil and/or electronics can also have a shield on the opposite side to prevent emissions
from the opposite side of the charger. The thin shield/repeater layer on top of the
desk/table/console can also provide additional functionality or information to the user. For
example the layer can be combined with a wireless power and/or data receiver and/or electronics
and display relevant information to the user. Examples include start of charge, status of devices

being charged, errors, etc. through use of displays, LEDs, electroluminescent displays, parts, etc.
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Such a display or layer may be as thin as 0.5 mm or thinner and can provide a multitude of
functions.
[0251] In another embodiment, a wireless charger/power supply can be placed under a table
top and a display or tablet built in or attached to the top and powered from below. The display
and/or tablet can also include a portion or surface for charging or powering other devices on it or
separate from it. The tablet alternatively may display the charger status or information about
devices being charged/powered.
[0252] In yet another embodiment, a wireless charger surface with or without a magnetic top
layer (i.e. MC, MA, tightly or loosely coupled or any other configuration) may be covered totally
or partially with an electroluminescent (EL) and/or LCD or other display. These structures
comprise several layers that may be constructed of metal and/or semiconductor and/or plastic
and/or glass but may be as thin as 0.1 mm to several mm. Even though the structures would
contain metal layers for applying a field for the device to operate, these layers are extremely thin
(several nm to microns) and allow the magnetic field of a charger to pass through. It has been
found that the surface of a MA or MC or tightly or loosely coupled charger can be totally or
partially covered by an operating EL display while the charger operates normally with no
significant reduction in power transferred or efficiency. It is also possible to construct the
charger and/or receiver into or on an electronic display or screen. The charger and/or receiver
coil and circuits may even be constructed of printed circuit or plastic material used to
manufacture the display to save processing steps and complexity.
[0253] In accordance with an embodiment, the charger is a stand-alone device/pad or other
shape combining a display and charging functionality. The display can provide information
useful for the user of the charger or can be a fully functional display for information such as a
tablet, netbook or computer or table top computer display. For example a tablet may incorporate
a wireless charger on its top display surface. By placing a mobile phone or camera on the display
of the tablet, charging may commence and additionally, other functions may start. For example
data, images, music, etc. may be transferred from one to another.
[0254] In the case of a desk wireless charger described above where the charger circuit is
placed under the desk and a magnetic layer is placed on top as a magnetic boost or reservoir plus
shield layer, it may be beneficial to provide LEDs, a charge indicator or other information to the

user. In this case, according to an embodiment, all or a portion of the boost/magnetic layer is
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covered or integrated with an EL, LED or other layer and powered by the applied power from
below and a small circuit to provide indicator LEDs, charge percentage, or other info or a full
feature display to the user. As an option, in public area uses or kiosks, advertisement or other
info can be provided to the user while devices are charged or powered on or near the display.
The display and the charger layer can each be less than 0.5 mm thick or similar and can also be
flexible or rollable and/or laminated or itself hermetic/impervious to environments and also
allow accommodating a contour or curve or be rolled and unrolled like a placemat. Many
applications and embodiments of this are possible and the possibility of a wirelessly powered
display and/or charger can be used in many applications.
[0255] In various other applications, including U.S. patent application Ser. Nos. 12/400,703,
12/2102,00, 11/408,793, 11/654,883, 12/543,235, 12/250,015, 12/211,706, 12/427,318,
12/756,755, 12/618,555, 12/510,123, 12/323,479, 12/479,581, 12/505,353, 12/351,845,
12/189,720, 12/394,033, 12/547,200, 12/040,783; and U.S. Pat. Nos. 7,741,734 and 7,825,543,
wireless power systems for operation with large distance between the charger and receiver have
been described. These systems generally operate as loosely coupled systems but have also been
called magnetic resonant systems. However, the inventors recognize and have described the
safety and regulatory issues arising from the large electromagnetic emissions present in such
systems. Meeting regulatory and human safety standards are challenging and may be only
achieved for limited power outputs and in certain frequencies of operation intended for
unrestricted power output. Some of the embodiments of the systems described here attempt to
overcome such restrictions by limiting or eliminating the Electromagnetic emission and exposure
from wireless power systems by use of a magnetic aperture.
[0256] To achieve the large operating distance possible by systems using loosely coupled or
magnetic resonance technology whereby the coupling coefficient is small, previous investigators
have found it necessary or preferable to operate the systems at high Q values often exceeding
100 or 1000. To overcome parasitic losses in a coil and driver system, previous investigators
have also found it preferable to utilize 2 coils for the charger and 2 for the receiver. This system
450 is shown in FIG. 32. The charger/driver electronics in the first coil is powered by the
transmitter/charger drive electronics and produces an electromagnetic wave that couples to a
charger resonant antenna placed nearby through a coil L1. This antenna is the one that actually

transmits power over a distance and comprises an LC circuit formed by a low resistance wire or
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coil loop (L) and a capacitor (C). Due to high Q's encountered, the voltages generated may
exceed 1000's of V so appropriate high voltage capacitors may be needed. The receiver (used in
or on or attached to a mobile or electronic device or battery) comprises a receiver resonant coil
(L;) and a capacitor (C;). The receiver resonant antenna may have similar construction and/or Q
or more typically be of smaller dimensions and/or Q of the charger. The wireless power is
transmitted over a distance between the 2 resonant antennas described. This received power is
then in turn coupled to a receiver circuit through a coil L2. The power is then rectified and
smoothed and connected to a load. An optional regulator or power switch may also be included
in the receiver. This description describes a simplified system with no communication and/or
microcontroller control. In practice, these elements may be needed as described in earlier
Systems.
[0257] In loosely coupled systems as described here, it may be possible to increase the
distance between the charger and receiver coils additionally by adding passive resonant antenna
elements to act as repeaters. This configuration 460 is shown in FIG. 33 where one or more
repeaters are inserted between the charger and receiver resonant antennas.
[0258] While some of the systems described here use 2 coils for the charger and 2 for the
receiver, systems with single charger coil and single receiver coil or 2 coils on either charger or
receiver are also possible for loosely coupled/magnetic resonance systems as described in earlier
sections. In general, due to potentially lower Q factors, these may operate at lower
charger/receiver distances. The descriptions here are attempting to capture the various systems
possible in the most general sense and are not meant to limit the description of the embodiments
possible.
[0259] One of the key observations in this system is that the magnetic field generated
between the 2 resonant antennas (or resonant antennas and repeater antennas) is quite large and
enhanced owing to the resonance and the high Q used. This would in many cases cause
unnecessary emissions, human exposure, and/or eddy current heating and interaction with metals
nearby.
[0260] In accordance with an embodiment and building on the concepts of MC and MA
configurations described above and shown 470 in FIG. 34, a layer comprising magnetic or ferrite
or other material is added to the charger to limit the emission from the charger into space. The

receiver may contain a permanent magnet or electromagnet (in the MA configuration) to locally
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modify the switching layer and create a magnetic aperture for localized and efficient transfer of
power to the receiver. The efficiency of such a system would exceed the regular loosely coupled
system due to the elimination or reduction of loss of power to surrounding areas and the
extrancous unwanted electromagnetic emissions would be greatly reduced as described carlier. It
must be kept in mind that a variety of materials, parameters, and geometries for the
magnetic/switching layer, magnet, coil, rectification, regulation, or additional elements for
communication, control, detection of foreign objects, thermistors, etc. are possible as described
here and FIG. 34 is greatly simplified to more clearly illustrate the basic elements of the system.
It must also be noted that as described earlier, the magnetic/switching layer may be placed at a
distance from the charger resonant coil and similarly the receiver magnet may be at a distance
from the magnetic/switching layer and/or the receiver resonant coil. In addition, as described
earlier, the magnetic/switching layer may in effect act as a reservoir of power due to its high
permeability and draw the power away from the charger coil in a similar manner as a resonant
antenna or a repeater antenna. Thus several geometries with a large gap between the charger coil
L1 and the charger resonant antenna with the magnetic/switching layer close to the charger
resonant antenna or closer gap between the charger coil L1 and the charger resonant antenna and
a larger gap between the charger resonant antenna and the magnetic/switching layer or a
combination of the above is possible to create a larger gap between the charger and the charger
surface or the receiver. Similarly many variations in placement of the receiver switching magnet
or clectromagnet exist. In addition, one or more magnetic/switching layers and optionally (in
case of use of MA) magnets may be placed at one or more locations of a system such as shown
in FIG. 34 to funnel or better control the direction and flow of the power as shown in FIG. 35 to
increase efficiency and reduce unwanted emissions.
[0261] In the geometry 480, 490 of FIG. 35 and FIG. 36 respectively, one or more repeater
antennas and one or more magnetic/switching layers and optionally (in case of use of MA)
magnets and/or electromagnets are used to extend the range between the charger and receiver
while controlling the emissions. It must be noted that as described above, magnetic/switching
layers and/or repeaters and/or resonant antennas may be used in a number of combinations and
placements to extend the range as appropriate for any application.
[0262] As an example of the embodiments described above, a charger may be placed below a

table or console and the resonant coil and a magnetic/switching layer placed on top of a table in a
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thin layer to be close to receivers embedded or attached to devices and/or batteries. In another
geometry, the charger and the charger resonant coil may be under a table or a long distance away
and a repeater can be placed below or on top of table with a magnetic/switching layer directly or
with some distance on top of it to for the device to be placed on top of. Many different
geometries are possible with the combination of approaches described here to provide efficient
power transfer to one or more receivers while keeping extraneous unwanted emissions to a low
level.
[0263] It must be noted that in these embodiments a larger charger resonant coil and smaller
receiver coils is described. However, as described earlier, the opposite may be preferable in some
situations and the magnetic/switching layer may be placed closer to the receiver and any used
switching magnet may be close or part of the charger.
[0264] In addition, while the MA or MC configuration and use of a possible switching
magnet is described here, any of the combinations of heat, dc, and or AC magnetic fields and/or
use of hard magnets or self-switching due to high AC magnetic fields, etc. can be used to achieve
desired performance and characteristics. In addition, any magnet if used can have a variety of
shapes and geometries as described earlier.
[0265] Many of these combinations of technologies may be advantageous to systems where
high power and large charger/receiver gaps are desired such as charging electric vehicles, etc.
[0266] In accordance with an embodiment, the charger coil and/or the magnetic/switching
layer is curved or folded to form a non planar or enclosed surface. Examples include a charger
bowl or cup where mobile devices can be placed to be charged. Such a cup may be advantageous
in an automobile cup holder as an example to allow the user to place a phone into the cup for
charging. The charger coil can be constructed from Litz wire and/or flexible PCB material to
cover the entire or a portion of the surface of the cup. This can be covered by an appropriate
magnetic/switching layer and when a mobile device or receiver with the appropriate magnet (in
case of MA configuration) is placed inside the cup, it can switch the appropriate location on the
cup to allow flow of power and charging of the device without affecting nearby parts or
extraneous emissions. In an MC configuration, no switching magnet would be necessary.
[0267] As an alternative, the charger coil may be flat and the magnetic or switching layer is
formed in the shape of a cup, cup holder cylinder or other bowl, etc. or laminated with solid or

flexible material such as flexible magnetic material or ferrite as shown 500 in FIG. 37. For
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example, in an embodiment such as shown in FIG. 37, the wireless charger may be in the shape
of a cup for placement of mobile devices inside to receive charge/power. The charger can be
powered with the charger circuit integrated into the cup or cup holder or inductively through
integration of a receiver and charger drive circuit into the cup or cup holder or directly simply by
having the charger circuit and coil at the bottom as shown in FIG. 37. When inductively
powered, the bottom of the cup or cup holder may be from the same magnetic material or other
material to guide the flux to the walls and may even contain a repeater antenna as described
carlier to allow large gap between the charger and the cup. The charger coil may be at the bottom
or at a distance from the cup and flat or curved and the flux is guided up the sides with a ferrite
material shaped like a cylinder or coated or laminated with flexible ferrite or other magnetic
layer to allow a device with appropriate receiver and/or switching magnet (in the case of MA
configuration) to be charged when placed inside. Additional shielding material may be placed on
the outer surface of the charger to shield the charger radiation externally. Many other shapes and
configurations are possible with the technology described here.
[0268] Alternately, as described above and shown 510 in FIG. 38, the charger coil can also
be wrapped around the vertical cylinder body while the inside of the cup uses the magnetic solid
material, layer or laminated film. The charger coil is only partially shown. The coil would wrap
around the entire or the desired active part of the surface of the cylinder or cup or cup holder and
comprise one or more coils. Many geometries of coil and construction by wire, PCB, Litz wire or
a combination are possible. In this case as described above, the charger coil may be powered
directly by a charger circuit powered by wired power or a charger circuit that is itself powered
inductively whereby a wireless receiver is integrated into the cup or cup holder and is powered
by a wireless charger base. The ability to separate the charger cup/cup holder from the charger
body/surface (base) as shown in FIG. 37 may be advantageous and provide flexibility in some
circumstances.
[0269] In all of the embodiments described here, the electronics in the charger and receiver
may be implemented using discreet electronics components or Application Specific Integrated
Circuits (ASICs) that would combine a variety of the functions and electronics components into
one or several components and enable further integration and reduction in cost and footprint.
[0270] Overall, many geometries or architectures for wireless power systems are possible. In

network systems and internet, terminology for the methods for transfer of information from a
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source to one or many different recipients has been developed. A similar terminology is used
here to consider powering one or multiple receivers. For cases where the receiver must be placed
on or near a fixed position, systems such as tightly coupled systems are used. The architectures
below can use loosely, or tightly coupled systems or use a ferromagnetic layer and creation of a
magnetic aperture as described above or a combination of the above to achieve positioning
freedom. This description is thus more general and attempts to illustrate the different control and
communication methods that can be used. In one view, the wireless power system can be
described as a power transmission system (wireless charger and receiver circuitry) and systems
for control, regulation, safety and other features necessary.
[0271] Having dealt extensively above with the power transmission system and methods of
power delivery in tightly, loosely, and magnetic coupling and magnetic aperture systems,
methods will be described herein for the control, regulation, and safety of the system (control
system). To implement the systems with desired characteristics, a close interaction and
appropriate design between the power transmission system design and the control system design
is necessary.
[0272] FIG. 39 shows several possible architectures 520 where the charger circuit comprises
sub circuits or units whereby each sub-unit is responsible for powering or charging and/or
communicating with one power receiver. The arrows in FIG. 39 show the direction of the power
transfer to the device to be charged. However, the direction for the communication and/or control
can be in the same direction, the opposite direction, or bidirectional or no communication and/or
control between the charger and receiver may exist. In addition, the communication and/or
control can be through the coils, by load modulation, separate communication coil or coils, RF or
optical path, etc. or a combination of such methods. As described above, existing protocols such
as Bluetooth, WiFi, NFC, RFID, Zigbee, WiGig, Wireless USB, or protocols such as that
provided by the Wireless Power Consortium (WPC), developed for wireless power, or a
combination of the above and/or new protocols or proprietary communication mechanisms can
be used. As described above, it is also possible to develop systems whereby there is no
communication between the charger and receiver and any regulation or end of charge
termination and/or shut off due to unexpected events occurs in the receiver.
[0273] A simple example of such one to one architectures is a multi-charger tightly coupled

system where multiple identical or similar charger circuits are replicated several times in a
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charger and connected to similar coils to allow powering or charging several receivers
simultaneously and mostly independently. a) In this architecture, a charger can only support one
protocol and the Charger circuit is composed of multiple sub-units where each sub-unit powers
and/or communicates with one receiver. The charger coil or active area is defined and in tightly
coupled systems each receiver coil must be placed on or near a charger coil to receive
power/charge. Little positioning flexibility exists. An example of such architecture is a multi-
charger tightly coupled system where multiple identical or similar charger circuits are replicated
several times in a charger part or product and connected to similar coils to allow powering or
charging several receivers simultaneously and mostly independently. b) In this architecture, the
positioning freedom is limited as in a) but the system is designed with its hardware and/or
firmware so that each charging location is capable of operating in one or more communication
and/or power protocols, providing different voltages, and/or power levels and thus providing
more flexibility. Some of the ways to achieve this multi-protocol flexibility or achieving
different voltages and/or power levels are described earlier. ¢) In this architecture, the charger
surface may be divided into sections where a receiver can be placed anywhere or with a larger
degree of positioning freedom and be powered or charged. This architecture only supports one
protocol, voltage and/or power level in each of the charger sections. An example may be a
magnetic resonant (loosely coupled) or magnetic aperture or a combination of these systems
where the charger comprises several similar coils and/or driver and/or communication circuits
and they operate mostly independently to power or charge multiple devices simultancously.
Alternately, each region may provide positioning freedom with tightly coupled technologies such
as coil arrays or a moving coil as described earlier. d) This architecture is similar to (¢) but it
may support multiple protocols, voltages and/or power levels in each of the charger sections.
This can be achieved by some of the techniques described earlier.
[0274] As an example of FIG. 39(d), a power transmitter/charger/power supply may
comprise a number of transmitter coils and associated control and communication circuits
operating in tandem or independently. The charger/power supply/transmitter surface may thus be
divided (and identified to the user) to contain independent sections so that the user may place one
receiver on or near each section of the charger/power supply/transmitter to be powered and/or
regulated by its associated electronics. Each section may operate as a position independent

charger/power supply through use of the techniques and geometries described here so that the
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user may place the receiver in any position on the charger/power supply/transmitter for
operation. Another device to be powered and/or charged may be placed in another section and
similarly operate in a position independent manner in that section.
[0275] FIG. 40 shows a geometry 530 where multiple transmitter coils cover different arcas
of a multi-charger/power supply. Within each section, devices with different power rating and/or
coil size and/or using the same or different protocols may receive the appropriate voltage and
power required. Loosely coupled systems or tightly coupled position free systems within each
section can be used to achieve positioning freedom. Although support of multiple protocols or
power or voltage levels would require that any system employed in each section be flexible and
adaptable in these regards.
[0276] Alternatively or in addition, as shown 540 in FIG. 41, as described earlier, use of a
magnetic layer and creation of magnetic coupling or a magnetic aperture for coupling of power
to receivers can provide benefits in efficiency, positioning flexibility and/or lower unwanted
electromagnetic emission. Each section has an independent power driver and/or communication
sub unit system to operate with the receiver nearby. In this way, control and regulation of
individual devices and position independence can both be achieved. However, in protocols
whereby the receiver signals to the charger about amount of power to send and takes control of
the operation of the charger, placement of more than one device in each section may not be
permitted since the regulation and control system operates by communication between the
receiver and charger in each section and adjustment of the power/operation in that section. In
practice, this may not be a significant disadvantage to the user.
[0277] One of the interesting aspects of the architecture in FIG. 40 or 41 is that even if
position free technologies such as loosely coupled chargers or magnetic coupling or magnetic
aperture are used in the charger, it may be designed to be backwardly compatible with tightly
coupled receivers and/or protocols. As described earlier, tightly coupled systems such as those
that use the Wireless Power System (WPC) protocols, are in general designed to have
communication between one charger sub unit and a single receiver system and in their basic
form designed to establish this through communication through the coil although other methods
and paths of communication can also be supported by the architecture in FIG. 40 or 41. By
appropriate design of the charger or transmitter coil, the value of the resonant capacitor, the

communication system in the charger, etc. a position free charger that can detect and power
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receivers designed for tightly coupled systems can be designed. To achieve this, the resonant
conditions of the position free system may need to be tuned to the right frequency of operation
and the right protocol used to understand and act on the communication messages from the
receiver. An advantage of this type of approach may be that by using a larger coil and more
flexibility, multiple output powers or voltage levels may be supported in different types of
receivers thus obviating the need for multiple coils or circuits in the charger to power different
types of receivers. Additionally, different communication or power protocols may also be
supported to provide more flexibility.
[0278] FIG. 42 shows a mobile device 550 such as a mobile phone with a receiver coil and
receiver circuit integrated into the back cover or battery door. The receiver circuit including
rectifier, control, communication, etc. may be placed on this door and the power connection to
the device made through pins or alike to the rest of the device. The main device may also contain
a charger IC and or means of allowing wired power/charging for the device and an automatic or
user controlled method for switching between wired and wireless charging. To use the wireless
power receiver on a position free charger system using magnetic aperture, a switching magnet is
also required to locally saturate the ferromagnetic switching layer. This is shown as a ring
magnet with a cut (for reducing or eliminating eddy currents) here but can have different shapes
and size as described earlier. Similar components may also be used in after--market or optional
device cases, battery doors, skins or batteries to allow a non-wireless chargeable device to be
enabled for wireless charging. In such cases, battery door or skins or batteries, the receiver coil
and the circuitry may be included in the case, battery door, skin, or battery and connected to the
device power input through the power connector of the device or pre-existing power connections
on the back or side of the device, etc. Alternatively, the coil and the receiver may be integrated
into the original or after-market battery of the device and directly charge the battery. In these
cases, the receiver may also contain battery charging ICs and protection and or thermal circuits
and circuits for detection of wired charging current into the battery and battery ID or other
circuitry. In the MA configuration, for the receiver with a position free charger as described
earlier with a switching layer, a method for switching the layer is needed. This can be a magnet,
electromagnet, or a combination thereof as described above that are added or adhered to the
front, back or around the receiver coil during manufacture or afterwards by the user or the

product manufacturer or seller to create the appropriate magnetic aperture on the charger
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switching layer when the receiver is placed on the charger. For example, for a phone case or skin
where the coil is in the case, the magnet may also be integrated inside the case by the
manufacturer. In addition, the inventors have found that tightly coupled receivers such as those
integrated into after-market cases or skins to work with tightly coupled protocols such as the
wireless power consortium (WPC) can operate on position free magnetic aperture charger
surfaces if one or more magnets of appropriate polarity, size, strength and material can be
attached to the outside surface of the case facing the charger thus enabling a standard tightly
coupled receiver to also operate on a position free charger surface providing a high degree of
flexibility. It must be noted that such a receiver will continue to work on the original tightly
coupled (fixed position) charger for which it was designed for since the attachment of the magnet
to the outside has no effect on its performance.
[0279] In one example, the inventors attached an axially magnetized 1.5 mm thick Nd ring
magnet similar to FIG. 22, aligned to be centered around the coil in the protective case. to the
outside of a Wireless Power Consortium (WPC)-compatible device (such as that commercially
sold by, e.g. Energizer for use with, e.g. Apple iPhones and other mobile devices), and tested this
tightly coupled receiver on a position free magnetic aperture system with 18.times.18 cm surface
area comprising a coil with pattern similar to FIG. 12 and covered by a layer of 0.5 thick MnZn
material of appropriate permeability and switching magnetic field value. Operating the charger at
the appropriate frequency of around 175 kHz, the charger can power the receiver and
communication and regulation of power through the coil (through the opened magnetic aperture)
can be achieved allowing position free, regulated power charging. The charger can fully
implement the appropriate protocol and operate similar to a fixed position charger while
retaining the flexibility in placement of the receiver. In addition, the receiver and case continue
to function normally when used with a standard WPC-compatible charger. Since WPC-
compatible systems contain an alignment disk magnet of pre-determined size, shape, and
strength at the center of the charger coil (and a magnetic attractor at the center of the receiver
coil for alignment), care must be taken in the polarity of the ring magnet attached to the case so
that the case receiver would continue to align and center on the charger and not repel each other.
Since a ring magnet of larger diameter is used here, addition of this magnet in fact enhances and
adds in the centering by providing further tactile feedback and pull force to the user when the

receiver is placed on or near the charger magnet of a smaller diameter in the charger thus
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enhancing the centering process with the standard WPC-compatible charger. On a position-free
charger with a switching layer, the polarity (N-S orientation) of the magnet is not important for
the switching layer since it responds to the magnitude of the total field (DC/AC switching
magnetic field+AC wireless power magnetic field) so the choice of polarity is not important.
This however, does become important if a bias DC magnetic field by a permanent or
electromagnet is added to the charger as described earlier to lower the receiver magnetic field
necessary to switch the layer.
[0280] Similarly, a magnet or magnets can be attached or added to the inside, backside or on
the top surface of the cases, battery doors, skins, devices, batteries or back sides or batteries at
the right location with respect to the receiver coil to enable a regular tightly coupled receiver to
operate in a position free magnetic aperture system as well.
[0281] In accordance with an embodiment, such an addition or attachment can therefore be
used to enhance the usefulness of wireless power receivers integrated into various products such
as cases, skins, devices, doors, back plates, or batteries by adding or attaching one or more
appropriate magnets of the appropriate size, strength, and shape to enable the receiver to operate
with a position free magnetic aperture charger. This may take the shape of a thin, light weight
sticker or adhesive part or logo that is adhered by the user or in the manufacturing process to the
right location on or in the case, skin, battery door, back plate, or battery to enable this additional
functionality. Considering that the magnet may be a very thin and/or flexible magnet, this can be
also made to be quite inconspicuous and to add very little to the thickness of the device and/or
receiver. As described earlier, a variety of types of magnets and even multi-pole magnets may be
used. In conditions such as charging inside automobiles, airplanes or other vehicles, trains or
boats where the receiver experiences rapid motions, acceleration or deceleration, the
combination of the magnet and the ferrite switching layer provides an additional benefit that the
attraction between the magnet and the layer provides a magnetic attraction that can keep the
device from unnecessary slipping during motion and this may be quite advantageous.
[0282] In any of the examples given above, the ring magnet and its variations including the
gap are described only by way of example. In accordance with other embodiments, it is also
possible to achieve the same or a similar effect with use of any appropriate one or several
permanent magnets or electromagnets of arc, disc, cylinder, square, rectangular, triangular, oval,

or ring, etc. shape, magnetization orientation and magnetic flux density pattern. As described
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above, it is important to optimize the type and structure of the material and the DC switching
magnetic field appropriately to achieve optimum saturation. The use of anisotropic or multi-layer
switching layer also provides further flexibility and design possibilities. Since a particular type of
magnet and field strength may be required to open the aperture (in conjunction with the magnetic
layer), it is therefore unlikely that a casual or accidental placement of a magnet by a user will
open this aperture. Furthermore, if such an aperture is opened, the system with receiver
communication and/or feedback can be designed to require a communication signal to verify
presence of a receiver and continue providing power. Therefore, the systems described here can
be implemented in an extremely robust and safe manner.
[0283] For ease of illustration, the switching layer was described above as one layer in many
of the above descriptions. In accordance with various embodiments, such as for manufacturing
and/or performance reasons, it may be desirable for the switching layer to be actually made of
multiple active layers. For example, the FineMET® sheet material may comprise one, two or
more layers of active Ferromagnetic material sandwiched between adhesive or backing layers.
This is done to accommodate the thin nature of the basic manufactured layer while providing
sufficient performance and overall active layer thickness. In general, the multiple layers of the
switching layer (sheet or material) of soft and/or hard magnetic material may be similar or
different to improve performance and characteristics. Interesting and useful effects may be
achieved by using exchange coupling between the layers as used in magnetic recording layers.
[0284] It is also possible to operate a receiver designed for tightly coupled operation in a
Magnetic Coupling configuration as described earlier. Since tightly coupled systems contain
resonant circuits in the receiver, by appropriate design of the charger and the magnetic layer,
position free operation of the tightly coupled receiver such as a WPC receiver on an MC charger
is possible.
[0285] An additional observation is that in the MA configuration, with a receiver containing
an appropriate magnet placed on the charger surface, the magnetic aperture is opened as
described above. The inventors have experimentally observed that a second receiver (with or
without magnet) placed on top of the first receiver at distances of an inch or more apart from the
first receiver coil also receives substantial amount of power if no or minimal shielding is
incorporated behind the first receiver's coil. In accordance with an embodiment, the amount of

power received is larger than received by a receiver coil placed at such a distance from the
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charger surface when a magnet placed near the surface opens an aperture. This is an indication
that, in accordance with some embodiments, the coil and/or circuit from the first receiver (close
to the charger surface) acts as a resonant repeater as described earlier and the second receiver
coil (from the receiver not requiring a magnet farther away and above the first receiver) can be
designed to interact and resonate to extend the power to larger distances from the surface. This
important and useful effect demonstrates that, in accordance with various embodiments, multiple
receivers can be stacked (possibly to several receivers and many inches high) from the charger
surface and all the receivers may be powered and or charged simultaneously. It also
demonstrates that once a magnetic aperture is opened, the power from the aperture can be
effectively guided or extended far above the charger surface. By using smaller or larger
dimension coils along this path, the magnetic field physical dimension can be expanded or
contracted as in a column of power from the aperture. By use of different coil turns and
dimensions, different power levels and/or voltages can be extracted from this column at different
positions.
[0286] The system described here, thus provides a 3-dimensional power outlet that allows
the user to extract power at different locations on the surface and vertically above the charger
surface. Interesting and useful applications of this approach for powering products or power
distribution can be envisioned. Such a system may also be used within an electric or electronic
product to distribute different power or voltages to different locations.
[0287] For example, it would also be possible to develop multi-voltage and/or multi-power
power supplies where different vertically stacked power receiver coils extract the appropriate
power and voltage from a common primary (charger) coil. For fixed power supplies (where the
receiver does not need to be physically removed), use of a switching layer may not be necessary
since the x-y dimension flexibility is not required. Thus a charger coil and multiple vertically
stacked receiver coils may be used.
[0288] In accordance with some embodiments, it may not be desirable to have the magnetic
field extend beyond the first receiver. As described earlier, use of appropriate ferromagnetic,
shielding, and/or metal layer behind any of the receiver coils can suppress this field reducing any
potential effect of the magnetic radiation on nearby devices, objects, or living tissue. So the field
extending in the z direction can be manipulated not to produce undesirable results. In accordance

with some embodiments, it may also be possible to route the magnetic field past sensitive parts
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and have it then extend beyond the device to the next device without affecting the parts to be
shielded. For example in the case a charger for multiple mobile phones is developed that allows
stacking of the phones on the charger, the first receiver coil and magnet closer to the mobile
device would open the aperture in the charger and provide power to the first receiver. This can be
followed by a structure of ferrite and/or metal layer that protects the sensitive electronics of the
mobile phone or any metal layers from the magnetic field but routes it above the first mobile
device or phone to reach a second device's receiver coil and power that and so on and so forth,
thus simultaneously powering multiple stacked mobile devices and yet shielding the electronics
inside them.
[0289] While the above description is provided for the MA configuration, it also applies to
the MC configuration or a combination of MA and MC chargers and receivers can be combined.
[0290] As described earlier, in accordance with an embodiment, the charger can be
implemented so that it is able to decode and implement multiple communication and regulation
protocols and respond to them appropriately. This enables the charger to be provided as part of a
multi-protocol system, and to operate with different types of receivers, technologies and
manufacturers.
[0291] To implement this, at the initial stage, the Charger may send out a ping signal at a
frequency that is known to be able to power the multiple types of protocols in existence and then
"listen" for a response. If the frequency range of the potential types of receivers is very wide (e.g.
from kHz to MHz) it may be necessary to change the resonant frequency by changing the
coupling capacitor. For example, the system may be designed so that a number of resonant
capacitors such as C1 in FIG. 2 are connected through switches in between the drive circuit and
the coil so that the resonant condition can be changed over a wide range. The charger can switch
in a capacitor and couple to the coil through that capacitor, apply power (ping), listen for a
response or check for current draw due to a receiver and if no response is detected, move to
switch in another capacitor, apply power (ping), look for a response, etc. to ensure all possible
protocols and possible receiver types have been interrogated.
[0292] As shown in FIG. 10, in one protocol, after the receiver sends back a communication
signal back to the charger, in response to it, the charger adjusts its frequency (to get closer or
further from resonance and power transferred) and then awaits further information from the

receiver. The receiver acknowledges the change and as shown in the second data packet in the
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receiver signal, has modified its state and communicates back to the charger. This closed loop
continues during the charging process.
[0293] One of the issues in developing multi-protocol systems is that the operating frequency
of the different systems and protocols may be sufficiently different (e.g. from kHz to MHz) that
the charger system may not achieve resonance with the receiver in the frequency range possible
with the charger coil and the resonant capacitor used and therefore efficient operation with the
receiver nearby can't be achieved. To solve this problem, the system may be designed so that a
number of resonant capacitors such as C1 in FIG. 2 are connected through switches in between
the drive circuit and the coil so that the resonant condition can be changed over a wide range.
One method to overcome this is shown 560 in FIG. 43 where to achieve larger operating
frequency range, the charger may contain a series of capacitors (C1 . . . Cn) and switches (S1 . ..
Sn) under microcontroller control MCUT1 to switch in and out the appropriate values of resonant
capacitance in series or parallel to the charger coil inductance L1 to have a resonant frequency in
the range appropriate for different protocols. In idle condition with no receiver nearby, the
charger MCU1 may periodically power up and sequentially connect the appropriate capacitance
value through S1 to Sn switches and then start powering the coil L1 by switching the AC switch
S at the appropriate ping or interrogation frequency. If an appropriate receiver is nearby and is
powered by the charger, it would respond back and the signal can be detected by the current
detection and demodulation circuit in the charger and appropriate action can be taken by MCU1
to verify and/or continue charging/apply power at the appropriate power level by changing the
switching frequency and/or duty cycle, and/or changing the input voltage level to the switch S
which is switched rapidly to generate the switching frequency. If no response is received, either
no receiver is nearby or it operates at a different protocol or frequency and the Charger MCU
would proceed to check for a receiver at a different protocol or frequency by interrogating at a
different frequency range or if necessary, switching in a different or additional capacitor before
proceeding with the ping as described above. The charger would continue interrogation/pinging
at different protocols until a receiver responding to one is found to be nearby and then moves to
apply power appropriately and based on decoding the signal pattern of the receiver to proceed
with the appropriate algorithm/protocol to continue power application.
[0294] FIG. 44 shows the system of FIG. 43 implemented in a resonant Converter

architecture 570. The microcontroller MCUT1 adjusts power to the coil L1 by adjusting Vin, the

--86--

Page 314 of 374



Atty Dkt No. AFPA-01032US5
PATENT

frequency, or duty cycle of the generated AC voltage or a combination thereof and generate the
desired signal by switching Q1 and Q2 transistors. MCU1 also controls switches S1 through Sn
to connect appropriate resonant capacitors to achieve a wide range of resonant frequencies. It
must be noted that in a charger with different sections to charge different devices as shown in
FIGS. 40 and 41, the different sections can operate at different frequencies or protocols as
described above since they are independent.
[0295] In addition or instead of changing the resonant capacitor, it may be also possible to
have different charger coils that are constructed of PCB or wire or Litz wire or a combination of
such coils and have different turns, diameters, number of layers, construction, etc. in the entire
charger pad or a subsection of the charger that can be switched in and out of the electrical path in
the charger to achieve optimum power or communication coupling between the Charger and
Receivers of different protocol, voltage, or power levels The added cost of inclusion of such
additional coils or capacitors and possibly the extra complexity in the Firmware in the
Microcontroller may be quite small but allow much more flexibility and interoperability with
different receivers of different protocol, power, or voltage in these cases.
[0296] The same procedure or a subset of this can also be adopted for cases where
communication is accomplished by other means than communication through coil such as RF or
optical, etc. or in cases where different frequencies and also communication paths (through coil,
through optics, and/or through RF) are employed in the different protocols. In this manner a
multi-protocol architecture that is adaptable to many systems, powers, and/or voltage levels can
be implemented.
[0297] Alternately, the receiver can be designed or implemented to accommodate different
types of chargers or be multi-protocol. For example, once a receiver is awakened by a charger, it
can try to detect the ping or the operating frequency used by the charger. This can be done by
any number of phase locking or other frequency detection techniques. Alternately, the receiver
can send back a variety of trial communication signals during ping process to establish which
type of device is performing the ping. Once the type of the charger is established, the receiver
can proceed and communicate with the appropriate communication protocol and frequency with
the charger.
[0298] Another advantage of an architecture such as FIGS. 39(c) and 39(d) or FIGS. 40 and

41 is that in the position free systems (loosely coupled and magnetic aperture) the power transfer
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efficiency of a system in general decreases with the surface area of the charger. It may be
therefore advantageous to subdivide a large area charger into smaller sections and by detecting
the receiver's placement on this section through in coil or separate coil communication, RF,
mechanical, optical, magnetic or weight detection, etc. and only activate the section where a
receiver is placed to enable higher efficiencies or output powers. Of course this can be combined
with verification, etc. to provide further security and safety in these conditions.
[0299] FIG. 45 shows a geo-cast architecture 580 (similar to FIG. 39(c) and (d) where a
number of charger power and/or communication sub-units are connected through a multiplex
system to the coil or coils in each section and can be connected to each section to support
receivers placed in each. In a variation of this with multiple sub-units driving a single or multiple
coils in a single section, multiple receivers may also be charged or powered in each section. To
implement this architecture effectively, it may be necessary to have multiple coils of the same or
dissimilar pattern cover the same area of a sector. For example, multiple coils patterns of shape
shown in FIG. 12 or other shape/size can be stacked on top of each other under the charger top
surface and connected to the multiplexer so each can be individually driven. Each coil may be
designed to have different number of turns and/or shape or pattern to be more advantageous for
powering different receiver types (protocols), powers, and/or voltages. Each of the coils may be
driven at a different frequency and operate one at a time or simultaneously to provide power to
one or more receivers placed in that sector with different protocols, power, or voltage levels. It
must be noted in magnetic coupling or magnetic aperture charger geometries that the charger AC
magnetic field generated in the magnetic/switching layer would be an addition of the magnetic
fields from different drivers and/or coils and/or frequencies and while all receivers with
appropriate resonance and/or magnets or other parts would sense the AC magnetic field in the
magnetic/switching layer, only receivers that are designed to operate at a particular frequency
range or tuned to that frequency intentionally would have power coupled out to them. Thus an
individual virtual path (channel) for power transfer and/or communication between the
appropriate sub-unit and receiver would exist. Inclusion of a parallel or series resonant capacitor
in the receiver and tuning would enhance this strong dependency on the frequency and enable
such independent channels to operate simultaneously.
[0300] In addition, in such architectures, it is possible to increase the amount of power

delivered to a device in any section by multiplexing power from sub-unit drivers or operating
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multiple coils in that section (displaced vertically--i.e. stacked; or laterally--i.e. side by side)
simultaneously to increase the AC magnetic field in that section. In order for this addition from
multiple coils to add constructively, it may be necessary to keep the phase of the sub unit drive
circuits in phase with each other. This can be easily achieved by controlling the control signal to
the drive circuit from the microcontroller in the charger (MCU1).
[0301] Moving to architectures where higher degrees of flexibility in the positioning is
achievable, FIG. 46 shows possible architectures for full positioning freedom 600. FIG. 46(a)
shows a charger which broadcasts power to a number of receivers placed anywhere on its
surface. In the simplest case, the charger may broadcast power in an open loop geometry to one
or more receivers which may or may not regulate the received power and deliver it to a load.
Presence of one or more loads near or on the charger can be detected by the charger being
brought into resonance by presence of one or more receivers and an increase in input current.
Techniques such as periodic pinging of power can be used to detect the presence of receivers. In
more controlled architectures, the receiver and or the receiver in combination with the charger
establish some form of communication and control protocol to control and/or regulate the output
power, voltage, or current from each receiver. In the case shown in FIG. 45 (a), all receivers
operate with the same protocol and require the same voltage and power level. In FIG. 46(b), the
charger powers or charges multiple receivers that may operate in different protocols, and/or have
different voltage and/or power requirements. FIG. 46(c) In this architecture, different sub-units
and/or coils in the charger power or charge receivers with different protocols, voltage and/or
power levels placed anywhere on a charger. And finally in FIG. 46(d), each sub-unit and/or coil
in the charger is responsible for up to one receiver on the charger. Each sub-unit and/or coil may
be multi-protocol, support different voltages, and/or powers. The maximum number of receivers
that can be powered or charged on a charger is the same as the number of sub-units.
[0302] It must also be noted that it is possible to provide a system that can operate in any of
the modes shown in FIG. 39 as well as a mode or architecture in FIG. 46. For example, it may be
possible to have a charger that contains 3 sets of coils and drivers and communication sub-units
configured to operate as in FIG. 39(d) to provide charging for up to 3 receivers operating in
different voltages, powers, or protocols simultancously with each receiver being limited to a
certain surface area of charger only (similar to shown in FIG. 39) so no more than one receiver

can be placed in each area. At the same time, the charger can for example have a large coil
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covering the entire or majority or a section of the charger surface that allows the charger to
simultaneously or at different times power one or many receivers operating in a different
protocol placed at any location on the charger such as in FIG. 46(a) or 46(b) by broadcasting
power and receiving it on this particular type or types of receivers. This may be achieved by
having different coils and/or power driver/communication circuits power the different parts or
multiplexing the same coil and/or power driver/communication circuit to function in the different
modes. In an embodiment, the 3 coils to achieve the operation for mode shown in FIG. 39(d)
(Multi-protocol Geo-cast) are in one physical layer behind the charger top surface and/or the
magnetic switching layer and the coil or coils to achieve the mode shown in FIG. 46(a) or 46(b)
are in another layer. These may be PCB, wire, or a combination of PCB and wire coils. The 2
modes mentioned here are only by way of example. Obviously, even more simultanecous modes
of operation or different modes allowing simultaneous interoperability or support for many
modes of operation are possible.
[0303] In accordance with an embodiment, to implement the architectures in FIG. 46, a
number of methods for communication and/or regulation of power can be used.
[0304] In many wireless power/charger systems, it is desired to control the output power,
voltage, or current from a receiver. In many cases where the receiver is used to power or charge a
device, it is necessary to keep the output voltage constant as the impedance of the device
changes. In other cases where the output is used to charge a battery, it may be beneficial to adjust
the output voltage in a pre-determined or pre-programmed manner as the impedance of the
battery is changed. FIG. 8 is an example of such a charging profile. To achieve such a result, a
regulator comprising buck, boost, buck-boost, flyback, or linear type can be incorporated into the
receiver output stage. In order to operate efficiently, it is desirable for any wireless charger
system to be designed so that as the output current is reduced (higher load resistance), the input
power draw by the charger and the output power of the receiver is reduced. It is found that in
many cases, a higher load resistance (lower output current), shifts the resonance curve of the
system (output voltage or power vs. Frequency) to the lower frequency. In such cases, especially
for systems where the frequency and/or duty cycle of the charger power signal is not changed
during charging, the system must be operated at frequencies higher than the resonance peak so
that as the battery connected to the receiver is charged and the current drawn decreases, less

power is delivered by the receiver and also drawn from the input power source to the charger
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avoiding unnecessary heating/over voltage at the receiver regulator and efficient operation
throughout the charging profile.
[0305] In addition, the output voltage of the receiver coil may be measured and its value or
the difference between its value and the desired value may be reported to the charger to adjust
one or many parameters such as voltage, duty cycle, and/or frequency of the charger signal to
bring the voltage from the coil to within an acceptable range. Methods for such communication
and control have been described earlier. However, such a closed loop may not be able to provide
rapid adjustment of the power to transients and the optional output regulator stage can provide
another level of regulation to provide faster performance. FIGS. 2, 3, 4, 6, 42, 43, and 44 show
systems where this optional output regulator stage is included. In an embodiment here with a
multi-receiver system such as architectures shown in FIG. 46 and developed with loosely
coupled or magnetic coupling or magnetic aperture technology, a regulation stage in the receiver
can be used to provide the output power to the device or battery. This regulator may or may not
be in addition to any communication, active feedback and/or control to control the output from
the receiver coil to the regulator. Systems such as shown in FIG. 46(a) or 46(b) may use such a
regulation in the receiver to provide appropriate output power to devices and batteries.
[0306] In a multi-receiver system such as shown 610 in FIG. 47, presence of one receiver
may also influence the power delivered to other receivers. This effect has been observed
previously (Zhen Ning Low, Joaquin Jesus Casanova, and Jenshan Lin, Advances in Power
Electronics, Volume 2010, PP 1-13) where 2 receivers were connected directly to individual
variable resistors and the individual and combined performance of the power transfer was
studied. In the above references, it was noted that the power delivered to one receiver was not
affected by another receiver placed on a loosely coupled charger as long as the load resistance
for the second receiver was greater than a certain value (40.OMEGA. in this case). In this
method, the input impedance of the receivers is designed to be high to allow operation of the
system with no or minimal interference between 2 or more receivers. Using regulators in the
output stage to control the output power, it is necessary to select the appropriate regulator and
design the overall system so that the interaction due to presence of multiple receivers is
minimized or eliminated. Loss of efficiency due to the regulation stage can be minimized by
using switching regulators that can have very high efficiencies. In addition, any inductor for the

switching regulator can be similarly integrated into the printed circuit board of the receiver or on
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the magnetic material used for the shield or another magnetic component in the receiver to
provide lower cost, smaller size, or further integration.
[0307] Furthermore, the receivers can communicate with the charger by in-band (modulating
the power signal such as load modulation) or out of band (Separate RF, optical or other)
communication and can be uni-directional or bi-directional. This communication can validate the
receivers, provide info about the power requirement, output voltage, power, temperature, state of
charge, foreign object detection (metal in between charger and receiver) or other fault conditions.
The charger can act on this info by adjusting the overall power transmission frequency, duty
cycle or voltage input to the switching stage to bring the overall output to a range to provide
sufficient power to the multiple receivers. The charger can also decide to terminate charge,
declare a fault condition or take other actions.
[0308] For example if in-band communication is used, this can be achieved by load
modulation as described earlier or through a separate RF, optical or other method. To avoid
collision between messages being sent from different receivers acting independently and
transmitting messages to a charger, the interval between message transmission packets from the
receiver can be pre-programmed to be random, semi-random, or have a pattern to allow the
charger to be able to distinguish between messages from each receiver without confusion about
its origin or corruption of the message. If two messages from 2 receivers are received by a
charger at the same time, it can ignore the messages and wait for the next transmission from
those receivers until a valid transmission is received.
[0309] As described above, charger surfaces with sizes of up to 18.times.18 cm with loosely
coupled, Magnetic Aperture or Magnetic Coupling technology have been tested and provide high
efficiencies and power transfers to multiple receivers. In certain applications, it may be desirable
to have even larger charger areas, for example, a full table top or surface (such as kitchen
counter, etc.) that is fully active and can charge or power multiple devices placed anywhere on
its surface. To enable such an embodiment and retail high efficiency, uniformity, or power
transfer, it may be necessary to use multiple charger sections 620 as shown in FIG. 48 that are
tiled to be adjacent or overlapping to provide a continuous active surface. In cases that some gap
between the charger coils exist, if the receiver coil area is larger than this gap, the existence of
the gap would not pose a non-uniformity problem. The sections may be driven by one charger, in

parallel by one charger circuit or by multiple drive circuits or have a multiplexer that connects
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charger circuits possibly with even different protocols or power levels to different sections as
needed.
[0310] Another method of regulating the output voltage of a wireless charger receiver has
recently been demonstrated by Seong-Wook Choi and Min-Hyong Lee, ETRI Journal, Volume
30, PP 844-849. In FIG. 49 a simplified system 630 for wireless transmission of power with
constant output voltage is shown. A capacitor C2 is added in parallel in the charger. The system
is operated at slightly higher frequency than the resonance at an optimum frequency that can be
calculated. With the optimum frequency determined, the value of C2 can be optimized to
minimize the current in the charger coil and optimize transfer efficiency. It can be shown that by
choosing the values of capacitors C1, C2 and C, appropriately, constant voltage V; regardless of
the load value can be obtained. The output stage regulator and/or switch are optional and are
another safety/reliability measure that can be added if needed. For cases where the output is
charging a battery directly, the output regulator would provide the necessary output voltage
profile for the particular type of battery as for example shown in FIG. 8 earlier. In the simple
geometry shown in FIG. 49, no communication and/or feedback between the receiver and
charger is assumed. Optionally, the charger may include a means of measuring the current
through the charger coil and using it to determine the number of receivers on the charger or
presence of a receiver or fault conditions. An optional microcontroller detects this current and
controls the drive circuitry.
[0311] The optimum frequency in the geometry above is dependent on the coupling
coefficient between the charger and receiver coils and therefore the gap between the charger and
receiver coil. In practice a system that is more robust may be needed. Presence of multiple
receivers may also require adjustment of the frequency or other operating conditions of the
system. Furthermore, fault or end of conditions or other information may need to be relayed back
to the charger. FIG. 50 shows a system 640 that is similar to the system of FIG. 49 but with a
simplified communication and feedback channel added. Such a system may provide more
functionality and a closed loop system in addition to the inherent design to provide constant
voltage V; regardless of coupling coefficient variations and affects of coil to coil distance, etc.
therefore providing a more robust system.
[0312] In cases where direct communication or control and/or regulation between the

receiver and charger are necessary or desired (such as architectures in FIGS. 46(c) and 46(d), this
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may be achieved by using a different frequency and/or charger or receiver coil to provide
separate communication and/or power channels to individual receivers and/or groups of
receivers. In addition, such techniques and/or Frequency Division Multiplexing (FDM) may be
used to communicate and/or power devices using different protocols or no protocols at all (where
the receiver does not communicate and receives power passively when placed on a charger). As
shown in FIG. 47, one or more charger units operating at same or different frequencies can drive
one or multiple charger coils that may cover the same physical area or cover different distinct
regions of the charger surface. In the receiver, by closing the appropriate switch S;; to S.sp, the
receiver can tune to receive power from the power and/or communication channel for itself or its
group of receivers. In the charger, the communication back from each receiver or types of
receivers is demodulated at a different frequency of its communication or in a Time Division
Multiplexed method and regulation or adjustment of power or other changes to power or
termination for that device or group of device is carried out. While in FIGS. 43, 44 and 47,
adjustment of resonant frequency by changing of the capacitor is shown, any change to
impedance of the charger or receiver circuit would provide a shift in the optimum charging
frequency as shown in FIG. 14. It is therefore possible to use inductive or capacitive components
in the charger and receivers to shift the optimum power transfer frequency.
[0313] In U.S. Patent Application Nos. 2008/0211478, 2007/0109708, and 2008/0247210,
methods for regulation of output power that depend on charger and/or receiver based regulation
are described. The main method used (shown 650 in FIG. 51) introduces a variable inductor in
parallel to the charger and/or receiver coil that can be optimized to adjust the frequency and/or
phase of the power transfer to the output stage. The current through the inductor is adjusted by a
phase and voltage detection and control circuit to adjust the control voltage to the transistor gates
and use the transistors to adjust the current through the variable inductor and regulate the output.
Similar performance may be achieved by using a variable capacitor.
[0314] In an embodiment described here, the inductance in the receiver and/or charger is
adjusted by using multi-tap coil(s) (with PCB or Litz wire coil) and by adjusting the length of the
coil used and therefore the related inductance (as well as the coupling between the receiver and
charger coils) by connecting or disconnecting switches to change the resonance condition of the

system and therefore control the output power. Thus regulation of the output power could be
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realized by the receivers or chargers. In particular, it would be beneficial to perform the
regulation completely by the receivers individually and independently.
[0315] It can be readily appreciated that in the above descriptions many geometries and
systems have been described. In practice, one or several of these systems can be used in
combination in a charger and/or receivers to provide the desired performance and benefits.
[0316] The above description and embodiments are not intended to be exhaustive, and are
instead intended to only show some examples of the rich and varied products and technologies
that can be envisioned and realized by various embodiments of the invention. It will be evident
to persons skilled in the art that these and other embodiments can be combined to produce
combinations of above techniques, to provide useful effects and products.
[0317] Some aspects of the present invention can be conveniently implemented using a
conventional general purpose or a specialized digital computer, microprocessor, or electronic
circuitry programmed according to the teachings of the present disclosure. Appropriate software
coding can readily be prepared by skilled programmers and circuit designers based on the
teachings of the present disclosure, as will be apparent to those skilled in the art.
[0318] In some embodiments, the present invention includes a computer program product
which is a storage medium (media) having instructions stored thereon/in which can be used to
program a computer to perform any of the processes of the present invention. The storage
medium can include, but is not limited to, any type of disk including floppy disks, optical discs,
DVD, CD-ROMs, microdrive, and magneto-optical disks, ROMs, RAMs, EPROMs, EEPROMs,
DRAMSs, VRAMSs, flash memory devices, magnetic or optical cards, nanosystems (including
molecular memory ICs), or any type of media or device suitable for storing instructions and/or
data.
[0319] The foregoing description of the present invention has been provided for the purposes
of illustration and description. It is not intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and variations will be apparent to the practitioner
skilled in the art. For example, the invention may include or exclude elements set forth above.
The embodiments were chosen and described in order to best explain the principles of the
invention and its practical application, thereby enabling others skilled in the art to understand the

invention for various embodiments and with various modifications that are suited to the
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particular use contemplated. It is intended that the scope of the invention be defined by the
following claims and their equivalence.

[0320] All patents, patent applications, and publications mentioned herein are hereby

incorporated by reference to the fullest extent possible not inconsistent with the above disclosure.
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What is claimed is:

1. A system for use in wireless charging and/or wireless powering, comprising:

a base for wirelessly charging and/or wirelessly powering; and

a receiver capable of receiving electricity wirelessly from the base, the receiver
associated with a battery and/or device,

wherein the base and/or the receiver is capable of detecting and operating under a
plurality of power protocols and/or a plurality of communicating protocols, thereby allowing the
base to transfer electricity wirelessly to the battery and/or device in a manner consistent with a
common communication and/or common power protocol shared between the base and the

receiver.

2. The system of claim 1, wherein the receiver is associated with a battery wirelessly

charged by the base.

3. The system of claim 1, wherein the receiver is associated with a device wirelessly

charged or powered by the base.

4. The system of claim 1, comprising a plurality of receivers, each receiver capable of
receiving electricity from the base, and each receiver associated with a different battery and/or a

different device.

5. The system of claim 4, wherein the different batteries and/or devices have a common

communication and/or a common power protocol.

6. The system of claim 4, wherein at least one battery and/or at least one device has a
communication and/or power protocol that is not common to another battery and/or to another

device of the system.

7. The system of claim 1, wherein the base transfers electricity wirelessly with an

efficiency of at least about 40%.
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8. The system of claim 1, wherein the base and/or the receiver include a coil optimized

to operate efficiently with different protocols.

9. The system of claim 1, having coils in the base and/or in the receivers, the coils being
switched between electrical paths and/or being switched or tuned by capacitors or inductors to

achieve efficient power or efficient communication operation.

10. The system of claim 1, wherein the protocols use different power transfer
frequencies, and/or different communication methods that allow for presence detection for the

device, battery and/or base.

11. The system of claim 1, wherein the communication method between the receiver
and the base includes communication through a coil as used for transfer of power, through a
separate coil, through an RF or optical link, and or through a means involving RFID, Bluetooth,

WiFi, Wireless USB, NFC, Felica, Zigbee and/or Wireless Gigabit (WiGig).

12. The system of claim 1, wherein the battery or/or the device is not charged and/or

powered by the base in a wired manner.
13. The system of claim 9, wherein the plurality of protocols include at least one of a
Wireless Power Consortium protocol, a Power Matters Alliance protocol, an Alliance for

Wireless Power protocol, and/or an Apple protocol.

14. The system of claim 1, wherein the base has a substantially flat surface on which a

battery and/or a device may be placed for charging and/or powering.

15. The system of claim 1, wherein the base has a substantially non-flat surface for

interfacing with a battery and/or a device to be charged and/or powered.
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16. A unit of a system for use in wireless charging and/or wireless powering,
comprising:
a base for wirelessly charging and/or wirelessly powering a receiver capable of receiving
electricity wirelessly from the base, the receiver associated with a battery and/or device,
wherein the base is capable of detecting and operating under a plurality of power
protocols and/or a plurality of communicating protocols, thereby allowing the base to transfer
electricity wirelessly to the battery and/or device in a manner consistent with a common

communication and/or common power protocol shared between the base and the receiver.

17. The unit of claim 16, wherein the base is capable of wirelessly charging and/or

powering a plurality of receivers simultaneously.

18. The unit of claim 16, wherein the base is capable of transferring electricity wirelessly

with an efficiency of at least about 40%.

19. The unit of claim 16, wherein the plurality of protocols include at least one of a
Wireless Power Consortium protocol, a Power Matters Alliance protocol, an Alliance for

Wireless Power protocol, and/or an Apple protocol.

20. A unit of a system that includes a base for use in wireless charging and/or wireless
powering:

a receiver capable of receiving electricity wirelessly from the base, the receiver
associated with a battery and/or device,

wherein the receiver is capable of detecting and operating under a plurality of power
protocols and/or a plurality of communicating protocols, thereby allowing the base to transfer
electricity wirelessly to the battery and/or device in a manner consistent with a common

communication and/or common power protocol shared between the base and the receiver.
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POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

Abstract
A system is descried for use in wireless charging or wireless powering. The system
includes a base for wirelessly charging and/or wirelessly powering and a receiver capable of
receiving electricity wirelessly from the base. The receiver is associated with a battery and/or
device. The base and/or the receiver is capable of detecting and operating under a plurality of
power protocols and/or a plurality of communicating protocols, thereby allowing the base to
transfer electricity wirelessly to the battery and/or device in a manner consistent with a common

communication and/or common power protocol shared between the base and the receiver.
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37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{c), access may be provided to information concerning the date o f filing this Authorization.

Applicant Information:

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

Applicant 1

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

identified in this section.

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

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

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name

Mojo Mobility Inc.

Mailing Address Information For Applicant:

Address 1 3350 Scott Blvd.

Address 2 Bldg. 37A

City Santa Clara State/Province CA
Country i| Us Postal Code 95054
Phone Number ‘ Fax Number
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PTO/AIA/4 (07-14)

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

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

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

Attorney Docket Number | AFPA-01032US5

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCCOLS

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

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

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country | Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
; Add
selecting the Add button.

Signature:

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

certifications.

Signature |/Louis Wu/ Date (YYYY-MM-DD)| 2015-10-31
First Name | Louis Last Name | Wu Registration Number | 44413
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.12
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PTO/AIA/4 (07-14)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Attorney Docket Number

AFPA-01032U85

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCCOLS

This collection of information is required by 37 CFR 1.76. 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 35U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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 TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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.5. 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/cr 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.5.C. 852a). Records from this system of records may be disclosed to the Department of Justice to determine

whether the Freedom of Information Act requires disclosure of these records.

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.85.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 C ¢ o p eration Treaty.

6. A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.8.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.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/01 (06-12)

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

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

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

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Title of | POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS

Invention

As the below named inventor, | hereby declare that:

This declaration I
is directed to- E The attached application, or

D United States application or PCT international application number

filed on

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

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Afshin Partovi Date (Optional) :
/Afshin Partovi/

Inventor:

Signature:

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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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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.
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The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

opposing counsel in the course of settlement negotiations.

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

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

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the

World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

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



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS
First Named Inventor/Applicant Name: Afshin Partovi

Filer: Louis L. Wu

Attorney Docket Number: AFPA-01032US5

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Suﬁ;l’;(tsa)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

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

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

EFS ID: 23952913

Application Number: 14929315

International Application Number:

Confirmation Number: 1705
Title of Invention: POWERING AND/OR CHARGING WITH A PLURALITY OF PROTOCOLS
First Named Inventor/Applicant Name: Afshin Partovi
Customer Number: 133328
Filer: Louis L. Wu

Filer Authorized By:

Attorney Docket Number: AFPA-01032US5
Receipt Date: 31-0CT-2015
Filing Date:
Time Stamp: 18:54:14
Application Type: Utility under 35 USC 111(a)

Payment information:

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

RAM confirmation Number 7867

Deposit Account

Authorized User

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

Document o . File Size(Bytes Multi Pages
Document Description File Name ( y )V . . J
Number Message Digest | Part/.zip| (ifappl.)
440006
1 App.pdf yes 100
48a5bc00460d1059a6c4e3a3f8ecfalef3d8|
28cf
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 96
Claims 97 929
Abstract 100 100
Warnings:
Information:
. s 1036549
5 Drawings-only bIaFk and white line FIGS.pdf no 32
drawings
0eb5d1e69d2f1ebcf1a484303dc09d6eb 13|
Warnings:
Information:
1833576
3 Application Data Sheet ads.pdf no 7
«c8e5b6ha996d99fc9213fd7534155ece96a|
ce0f
Warnings:
Information:
170626
4 Oath or Declaration filed Declaration.pdf no 2
00921a26e0b78eae12d6ec3911faf3673606
bbé6a
Warnings:
Information:
35044
5 Fee Worksheet (SB06) fee-info.pdf no 2
4¢563ee396fbdd838cffocth6613b8cIbb5d|
db30
Warnings:
Information:
Total Files Size (in bytes):‘ 3515801
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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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