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.
13/468,366 02/25/2014 8660650 09792909-8695 2760
26263 7590 02/05/2014
DENTONS US LLP

P.O. BOX 061080
CHICAGQO, IL 60606-1080

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 O 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):

Yusaku Nakashima, Tokyo, JAPAN;
Seiji Wada, Kanagawa, JAPAN;

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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Electronic Patent Application Fee Transmittal

Application Number:

13468366

Filing Date:

10-May-2012

Title of Invention:

ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

First Named Inventor/Applicant Name:

Yusaku Nakashima

Filer:

David Richard Metzger/Paula Theismann

Attorney Docket Number:

09792909-8695

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFSID: 17875678
Application Number: 13468366
International Application Number:
Confirmation Number: 2760

Title of Invention:

ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

First Named Inventor/Applicant Name:

Yusaku Nakashima

Customer Number:

26263

Filer:

David Richard Metzger/Paula Theismann

Filer Authorized By:

David Richard Metzger

Attorney Docket Number:

09792909-8695

Receipt Date: 10-JAN-2014
Filing Date: 10-MAY-2012
Time Stamp: 10:37:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$960

RAM confirmation Number

9371

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages
(if appl.)
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871283
1 Issue Fee Payment (PTO-85B) Sony_8695_PTO85.pdf no 2

518744852¢ch37f56a2f908a29¢61b35¢689)
Ta9%¢

Warnings:

Information:

32168
2 Fee Worksheet (SB06) fee-info.pdf no 2
f5ab80773d8af375465799777b0249713584}
67dc
Warnings:
Information:
Total Files Size (in bytes); 903451

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 7 of 128



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 |
26263 7590 1012412013
DENTONS US LLP GETZOW, SCOTT M
P.O. BOX 061080
CHICAGO, IL 60606-1080 | ART UNIT PAPERNUMBER |
3762
DATE MAILED: 10/24/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
13/468,366 05/10/2012 Yusaku Nakashima 09792909-8695 2760

TITLE OF INVENTION: ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

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

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 01/24/2014

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
PTOL-85 (Rev. 02/11)
Page 8 of 128



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
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
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated 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

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

26263 7590 1072472013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
DENTONS US LLP States Postal Service with sufficient postage for first class mail in an envelope
P.O. BOX 061080 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

S transmitted to the USPTO (571) 273-2885, on the date indicated below.

CHICAGQO, IL 60606-1080

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/468,366 05/10/2012 Yusaku Nakashima 09792909-8695 2760
TITLE OF INVENTION: ELECTROENCEPHALOGRAM ACTIVATION APPARATUS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 01/24/2014
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
GETZOW, SCOTTM 3762 607-045000
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
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. 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) : [ ndividuat 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 [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
Page 2 of 4

PTOL-85 (Rev. 02/11)
Page 9 of 128



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

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| 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.

| Applicant changing to regular undiscounted fee 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: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information 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 toalt'f}lle Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, 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.

Page 3 of 4

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/468,366 05/10/2012 Yusaku Nakashima 09792909-8695 2760
| EXAMINER |
26263 7590 1012412013
DENTONS US LLP GETZOW, SCOTT M
P.O. BOX 061080
CHICAGO, IL 60606-1080 | ART UNIT PAPERNUMBER |

3762

DATE MAILED: 10/24/2013

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 4 of 4
PTOL-85 (Rev. 02/11)
Page 11 of 128
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Privacy Act Statement

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

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

1.

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

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

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

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

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

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

. A record from this system of records may be disclosed, as a routine use, to the public after either

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

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Notices of Allowance and Fee(s) Due mailed between October 1, 2013 and
December 31,2013

(Addendum to PTOL-85)
If the “Notice of Allowance and Fee(s) Due” has a mailing date on or after October 1, 2013 and before

January 1, 2014, the following information is applicable to this application.

If the issue fee is being timely paid on or after January 1, 2014, the amount due is the issue fee and
publication fee in effect January 1, 2014. On January 1, 2014, the issue fees set forth in 37 CFR 1.18
decrease significantly and the publication fee set forth in 37 CFR 1.18(d)(1) decreases to $0.

If an issue fee or publication fee has been previously paid in this application, applicant is not entitled to a
refund of the difference between the amount paid and the amount in effect on January 1, 2014.



Application No. Applicant(s)
13/468,366 NAKASHIMA ET AL.
: I H i i AlA (First Inventor to
Notice of Allowability g;‘gt':‘g':t;ow 27“6;’"“ File) Status
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 ALLOWARBILITY 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. X This communication is responsive to amendment submitted 9/25/13.
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. X The allowed claim(s) is/are 2-11. 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
hitp:/fwww.uselo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHieedback@usplo.qov .

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

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

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

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

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

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
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3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .
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Primary Examiner, Art Unit 3762

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20131018
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Attorney Docket No. 09792909-8695

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Yusaku Nakashima

Application No. 13/468,366

Filed: May 10, 2012

For: ELECTROENCEPHALOGRAM
ACTIVATION APPARATUS

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

Group Art Unit: 3762

Examiner: Scott M. Getzgow

)
)
)
)
)
)
)
)
)
)

AMENDMENT “A”

This amendment is submitted in response to the Office Action mailed June 25, 2013.

Applicants respectfully request reconsideration of the application in view of this amendment and

remarks herein.
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IN THE CLAIMS:

The following listing of claims replaces all prior listings:

1. (Cancelled)

2. (Currently amended)

claimt-wherein An clectroencephalogram activation apparatus, comprising:

an electroencephalogram acquisition unit configured to acquire brain waves of a user:

an electrical stimulation unit configured to apply transcranial electrical stimulation to a

scalp of the user; and

a control unit configured to control the electrical stimulation unit based on the brain

waves acquired by the electroencephalogram acquisition unit,

wherein,

the electrical stimulation unit applies transcranial electrical stimulation at a given
eertain frequency to the scalp of the user, and

the control unit controls the electrical stimulation unit in accordance with
potential density in a frequency range of a brain wave activated by the transcranial

electrical stimulation at the given eertain frequency.

3. (Currently amended) The electroencephalogram activation apparatus according to
claim 2, wherein the control unit judges one of a plurality of sleep stages of the user based on a
characteristic waveform that -whieh appears in the brain waves, and controls the electrical

stimulation unit in accordance with the sleep stage.

2
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4. (Currently amended) The electroencephalogram activation apparatus according to
claim [[3]] 2, wherein;
(1) the electroencephalogram acquisition unit includes

(a) a first electrode to be held in contact with the scalp of the user,

(b) a first amplifier having an input terminal to which the first electrode is
connected, and

(c) a second electrode connected to a ground potential and to be held in contact
with [[the]] a head of the user,

(2) the electrical stimulation unit includes

(a) a voltage source,

(b) a resistor connected to the voltage source,

(c) a second amplifier having an inverting input terminal to which the resistor is
connected[[,]] and a non-inverting input terminal to which the ground potential is
connected, and

(d) a third electrode connected to an output terminal of the second amplifier and
to be held in contact with the head of the user, and
(3) the control unit is connected to an output terminal of the first amplifier and controls

the electrical stimulation unit based on a brain wave whieh+s corresponding to a potential

difference between an output of the first amplifier and the ground potential.

S. (Currently amended) The electroencephalogram activation apparatus according to
claim [[3]] 2, wherein:
(1) the electroencephalogram acquisition unit includes

(a) a first electrode to be held in contact with the scalp of the user,

3
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(b) an amplifier having an input terminal to which the first electrode is connected,
and

(c) a second electrode connected to a ground potential and to be held in contact
with [[the]] a head of the user,
(2) the electrical stimulation unit includes

(a) an electric current source,

(b) a third electrode connected to the electric current source and to be held in
contact with the scalp of the user, and

(c) a fourth ¢lectrode connected to the electric current source and to be held in
contact with the scalp of the user, and
(3) the control unit is connected to an output terminal of the amplifier and controls the

electrical stimulation unit based on a brain wave_corresponding to -whieh+s a potential difference

between an output of the amplifier and the ground potential.

6. (Currently amended) The electroencephalogram activation apparatus according to
claim 2, wherein;

the electrical stimulation unit applies slow oscillation as the transcranial electrical
stimulation, and

the control unit controls the electrical stimulation unit based on potential density of a

brain wave within a frequency range of a 6 wave.

7. (Currently amended) The electroencephalogram activation apparatus according to
claim 3, wherein the control unit applies the transcranial electrical stimulation to the electrical

stimulation unit when the sleep stage is Stage 2, and is-free-fremapplying does not apply the

4
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transcranial electrical stimulation to the electrical stimulation unit when the sleep stage is other

than Stage 2.

8. (New) The electroencephalogram activation apparatus according to claim 2, wherein
the electroencephalogram activation apparatus is configured as a headgear that can be worn by

the user.

9. (New) The electroencephalogram activation apparatus according to claim 8, wherein
the electroencephalogram activation apparatus further comprises a support unit configured to fix

the electroencephalogram activation apparatus to a head of the user.

10. (New) The electroencephalogram activation apparatus according to claim 2, wherein
the electroencephalogram activation apparatus further comprises a wireless communication

device configured to communicate with an external apparatus.

11. (New) The electroencephalogram activation apparatus according to claim 2, wherein

the electroencephalogram activation apparatus further comprises a storage device.
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REMARKS

Claims 1-7 were pending and under consideration.

In the Office Action of June 25, 2013, claims 1 was rejected under 35 U.S.C. § 102(e) as
being anticipated by Besio et al. (U.S. Patent No. 8,190,248) (“Besio™). Further, claims 2-7 were

indicated to be allowable subject matter.

Without conceding the merits of any rejections, and without prejudice to pursue any of
the claims in an appropriate continuation application, independent claim 1 has been cancelled,
and features thereof have been incorporated into claim 2 (with a change to antecedent basis of
the term "scalp” in the subject matter incorporated from claim 1). Further, in claim 2, the term "a
certain frequency” has been amended to "a given frequency.” Despite these changes, claim 2 is

believed to be allowable.

Further, claims 3-7 have been amended to make few changes. In this regard, infer alia,
claims 4 and 5 each have been amended to depend from claim 2 rather than claim 3. However,
since claim 2 was indicated to be allowable subject matter if rewritten in an independent form,
by virtue of their dependency from claim 2, amended claims 4 and 5 are believed to be allowable

as well.

Also, new claims 8-11 have been added (please see, e.g., par. [0100]-[0105] in the
published version of the application for support with respect to the subject matter of the new
claims). Since each of the new claims depends directly or indirectly from claim 2, those claims

are believed to be also allowable.

In view of the foregoing, it is submitted that all of the presently pending claims are
allowable and that the application is in condition for allowance. Notice to that effect is

requested.
Respectfully submitted,

Dated: September 25,2013 By: /Joanna Skyles/
Joanna Skyles, Reg. No. 54,454

DENTONS US LLP

P.O. Box 061080

Wacker Drive Station, Willis Tower
Chicago, Illinois 60606-1080

(312) 876-8000
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Application/Control Number: 13/468,366 Page 2
Art Unit: 3762

Claim Rejections - 35 USC § 102
1. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Besio et al
(8,190,248).
Besio teaches all of the subject matter of the above claim. For example, see figure 1
which shows scalp electrodes 120, and a EEG detection subsystem 112 which sends
signals to a controller 117,which controls the stimulation subsystem 115 based upon
said signals; see also column 16:9-16, which teaches control laws that control the

stimulation based upon the sensed EEG.

Allowable Subject Matter
2. Claims 2-7 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Scott Getzow whose telephone number is (571)272-
4946. The examiner can normally be reached on M-F, 9-5.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Niketa Patel can be reached on (571) 272-4156. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.



Application/Control Number: 13/468,366 Page 3
Art Unit: 3762

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.

/Scott Getzow/
Primary Examiner, Art Unit 3762
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(FHw] IS
(FERTOZFR] MR

GBI

(000 1]
AP, AR TGS & O R BT 2 R R B 5
AR

(000 2]

49 (E E G : Electroencephalogram) 341k (& KN Z2S5LdE))) ofMicByWwTAEL 5
BRUHENITH D, WG OIRBEIZIE U T o, D 5 W IE IR RS o SO RIS
B s, Bl6. M2 AET 52 218 k- T IMiEEI o kRELR eI 5 2 & AsufgEe 2 %

(000 3]

ZCTUHE. WMk Z2RET 5087567, wlta OHIBICE B Z A S Z 21Tk
MR EEEFRE S D THRG ) IS DWW T ORSEMIEA TV S, 2 @ Kk D e dE il it iE =S
WARE (T E S : Transcranial Electrical Stimulation)& /IS, HRYEIZ L - CTHT
HoOM Z iS5 2 &1 & D IR 2 fE QT IH S8 5 2 & A3 X, I A FECHERE
T ERREMEE DO BRI L 2 &3 u]REE e D,

[0004)]

B 2R IR SO 11tk JEEEHRFF o RIS HZE B (¢ SO S : transcranial
slow oscillation stimulation; O. 75Hz) 2fIldAz&ickhoyr (4~8H
z) MRS, CRZHMILTEL 2 20N TS, E IRPETCHR 2123, fE
HEESF o ISl 2 AR EZS B A 3% (transcranial application of oscillating potential ; O

7T5Hz) Y42 & kYR Z HE & B, IRb oRECE 2 T &

Z AL EN TS,

(oA THT SCHR]

(EFEFSCHR]

(000 5]

(JEFa5 Bk 1 ] Roumen Kirov, Carsten Weiss, Hartwig R. Siebner, Jan Born, a
nd Lisa Marshall(2009) Slow oscillation electrical brain stimulation during
waking promotes EEG theta activity and memory encoding, Proc. Natl. Acad. S
ci, USA, 106 (36) 15460-15465

(JEEFEF SChik 2 ] Marshall L, Helgadottir H, Mo lle M, Born J (2006) Boosting
slow oscillations during sleep potentiates memory, Nature 444:610-613,

(FEIH DOMEE]

(FER R L kD &9 5 E]

(0006])

L L7236, FacitrriitrsCiiic el o unv9' i b . B EE Iz  HE L .
TESNIZAEAZ)E T TR E OIEINICHAZR B Z MA S b o THh b, ZIEiFia=:
BELUE Z BINEH S 5 72012, RSB 5 I E) o AREEICTE U T it/ 2 ik <>
2 A I THINT 0B H LD ThHEL, 20D, EoORE 2 [ AR, ez
KT 5HZ L EonE CHRETH - 72,

(000 7]

PILEoD &9 BB lir, AEgro AR, S E o REEIZ )G U OB A % H)
M9 % Z LA REL IR GRIE 2 295 2 2 i2Hh 5,

(RREHZ i R9 2 7o D FR]

(000 8]

LR oRREEZ R 2 72, AT o —TZREITAR 2 IR v R IE LR, IS e . &
SHRER & . dlHIER S 2 Bl 5.

FECN RIS SR L, e — Y O & XS 5,

T ECESUN R, MRS R Fal e — Y odRRICHInNd %,
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L ECH SR, OSSR & - THUE E oz a3 ovsT, LR EAE %
HI9 5.

(000 9]

MR XSRS A 9 2 IR v, BRI & - CTHNIN S /- ki HzEARBEI T L Y
R S N EEND, Lt T RIS RS IR TS E 1, B SRS X
BERC L D IS S e R DL TEAMIEE 2G5 2 i k). 22— oL,
OAREBICIL U CRFHEzS BRI E A9 5 & &3] gEe e %,

(0010)

FAlEARIBER T, R EO B o E=ESNEE il —YoiERicHdinL. il
SR, FECHTE o I o BRIEZEEARRIC & - TG & 15 IR O i R8US I 2 35
B EAE LSO U T, FEACESRIBEREZHIEL TH ks,

(001 1]

FRTHZ BTN O B & . OFFTHZEE S BUT & - CHUE S0 5 i o R 5
IH T EMHEAL TS, oz, RIEZRESHIEC K o TR S 1D ik o BlERES
IRDORENEERT (8w —) 1, WRGRIC & 2 B8 L BEINSIKR L TS, L7zt s T,
AFIRTIITAR D MRS E . AN SR S U5 % JEl e BTk o0 BEAV 35 15 % B IH LU CE ISR
ZHIMIT S 22t kD, LD EWRIHEESIEE AT 5 2 & ABETH S,

(001 2]

LA, BN SN B & 22— W oIk 25— 2 HE L. Laick:
AR A5 — 2 U T FR BB 2 S L TH kv,

(001 3]

fEHR 25 — 1, 2=V OEIROBEE 2RI L0 TH V., I DN 2 it & HE
TLZEeMNaGETCH S, 2 2T, IR oo —ICiR I ESEEANRE QT o B, a—W
DIEIR AT — DI & - €. ARHBFETSRBONRNE e L 2 2o Tns, Liht -
T AR IR AR TS 2EE 1R, IR A 2 — P olIR 2 5 — D2 JE U CESRHER %
B9 5 = 22k, AR 2 A 2 > 7 CRIEEESHM 2 AINT 5 2 L A%E[EETH 5

(001 4)

ORI S50, FRCa — Y o H RIS 558 1 ok . FaCH 1 O A AT
I FIcH RS N2 1 oiEs . 7o v REMIZHEM S I il — Y o lEbR o3 5
Bo2o@EMmEe 2 H L, FIUESHBEGRE, EEFEE ., FilEEFRICER s L 2ikte, B
SIS AR T IS N FEC YT o REN IR A TiciEmE N8 2 o
HWiER &, LE0 2 oMlEzs o ) i im S v Lid = — W ofESRC M-I 2305 3 o
My 280, LacdlfiERid, Lacs 1 oigzs o & imriciemm X v, Lads 1 oHEiEds
DO 1E FLr o v REA QTN A TH SN FHRED W FEREARBEERZ G L T8 &
Uy

[001 5]

Z ORI KR, BLRIBGERC B O EE R R S T ) . EBRURIEERC
B B ARSI B SIRIEERIC R VIS S A E L S XA b o e 95 2
EMUTRETH L, L7Izh¥ T ASTEHHTR S BRE RS E 1, B oIS & 3T =5 B
WA % [RIRFICRET 2 2 &30 gETH %,

(001 6)

FAEI R IESERE, LRe 2 — P O HARITHEAN T A5 1 o@E e, a0 1 O AT
i S Nz iE2s &, 779 > REMcHEMmE h il — P olEIRC M3 55 2 o
Wi e 2 L. FaO@EGOEERIE, ER e, FilEmBIcHEM S h Fida—oiERIC
9 58 3 odEM . FEREENIHE S I Fil e — Y O IHERICHANT 55 4 O My &2
AL, LACAIIERE. FRCE 1 ofiEs o B m oS i, EEEE 1 offiEzs ol
T1& bl 7o v REMNOENZETH DI FH D W T il ISR 2 #lf LT b kv

(001 7)

Z ORI U, RS-SRS TN 2 CREAIEERIC L o CTHIIm S N A $RiHEEE
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SR BRI 20l gEHEDYD 5, UL, HIHIER L., AR & - TR X
ND JEARESIR O MG OBV EE 2 BT 5 2 VT &, YA EAVERI AR AR A
BEAROEBNEEITES gy, Laats T, #lHlERE, Az E R L 5 a2
PEER S N7 RN D CTEARIEER 2 $IH 9 5 2 & AN RETH D .

(OO0 1 8]

FEESREERE, slow oscillationZ #fRiHzsE AR E LCHIn L, _EaCH s,
0 K DRI B B OEAVE RO T, FACESRBEEEHIFIL T kv,

[0OO01 9]

slow oscillation (0. 7 5Hz) ZiEz=ZELSHME LCHNITLHE, o0 (4~8
Hz) OIGEPIRE SN L2 26N TW5S, LeAt- T RERTI %2 B i i S &
1, EBAHEER ) slow oscillation N9 A Bv>TL HlHIERAY 6 B o R 1k
BT LR OENEE RIS 2 22 kY, Ao ifinssEanil (slow oscil
lation) ZHIINT 52 L% aJGETCH 5,

[0020]

FaElHIAIERE, FECHEHR 27 — U8R 7 — U 2 oG Fal @il BERl b a2 A
WA R D S8, FACEIR AT — U025 — 2 2 DI oGS5 1E FalEBRIBER A A =S
BN Z NS E22a L Th L,

[O021)]

2B OEIRA T — VN AT - 2 THLHIEEIHHBFEINE L AT 5 &0 MlEE
o RIHECEANOMITIOMEES S Z e Twad, L7t T, AEHNSRs
FHRTEERE L, SHER 2 — DR AT — PR 5 =2 2 Th L EHEL 2SR -
T ARSI Z N9 5 2 i kD, ZRE S 4 X > 7 TR EERSIE &2 gl hnd
LHZ e EETH L,

(FEBH D RN1ER )
[00 2 2]
LI Eo> k5120 AT LA, IaiEsho RGBS U CREFZEB SR A2 gl 4 2 &
Z3a] GEZ IR IR R SR 2 R 95 Z L ASe]BETH 5,
(X 1] oo f B 72 2R )
(002 3]
(1) 53 1 OFRFEZAEI AR5 IR R E ORSBEREREZ R Vo y JATH %,
(2] WMoEEEOMNE T 57 TH 5L,
((M3)] 2—=HFDIEROFNEICBIT LHBEEOEALDWE I RT 757 THL,
(K4] 2=V oIERKROBEAEIIBT LEEEOEACDWNERT T 7 TH B,
(5] F 1 oIS 472 B EARE R Dol RN L R I HRATH 5.
(6] # 1 oFMIZEIIARS IR G RIS OEIF & SEMOFSFEL RI R TH 5.
(7] 31 oFFIZEARS A RE oM 2 R~ TR TS 5
(IX8] % 2 OFEMIZREIC AR D N EHRE RIS Dok %2~ I A TH D,
(9] ¥ 2 oRMIZREIIARS IR R E Ol 2 I R TH 5,
(FEEH % L9 2 72 & D ZRE]
[0024]
(3 1 oFHEIZRE)
B 1 OFERIZREI FR D B EZIE IS DUV TRREH 5,
(002 5]
<SG R R T o MEAEIN RS I >
L5 1 oI AR IR ARG 1 ORSEERN R Z ~d 7y 7 TH L.
(00 26]

ISR kD0, IEilGeEE 11k, s sR 1 1, dilflER 1 2 ROvaE i #esk 1
S3EHEIT L, MERIAEEE T 1 EHEIEEE 1 212 1, dEEE 1 2 1S B# Es 1 3 1cd%
ENTn5b,

[002 7]
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RIS L 11k, 22— W oiAask (ASBORMAD ISR 2EMZ LT, 2=—PF Dk
BE NI S EN O U CIET 5, EIDUEEE 1 1 X, IS L 72 NS 2 &Sk
121 h9 5,

[00 2 8]

HIEIEE 1 20, IRAEUEER 1 1 2 & 50 S N2 iS¢, BRIIER 1 3 2 i
95, BARENCE, dIER LD 2138, IEQCPTE o ALEE (Rik) L . 7 iR R
ZHAGTEA[ANBE 1 3 24fT 52 L8 TCE5,

(002 9]

BRHMER 1 313, 2 —VoIERICEMT H2EMmEZ N L T, 22—V OIERICHRIEZHES
¥ (TE S : Transcranial Electrical Stimulation)ZdIM<3 %, TE SiZ. =—H o
ARG, H (H=E) 2N L Ta—PoliciEs BmAFE) Z2ERERTLDOT
H5, TE SICITEFERTH HFHEZBEIBESH (t DC S : Transcranial Direct
Current Stimulation)=<CACTREETT CH HifiEz=CTtESAMI (t AC S : Transcranial A
lternate Current Stimulation)ZfEdflfA1 % 5, AFEMFEILIt DCSKTt ACSD
W IICHTHT L 2 &8 TE D,

(0030)

BANHER L 32— W iARICAINT 2 TE Sid, I @RI EsSn T,
Z OREERNE. RE MEOFER) 28 OIS TREEN S, lA I slow
oscillation (O, 75Hz)OTESZHIINTAHZ &Ik, 0 (4~8Hz) DY
WIRTE S NS Z E KIS TS, Zoftucd, TE S DREEEE GG S 15 Mo
JEEE O BHAYHEH L T A5, T OB O TE S 21T 5 & 5 12&E AT HER
1 32 ETLHIENEETH S, B TE SOFKEIEL. t ACSoOBRSICIILFTmD R
FRCTHY., t DCSOEHFICIFTEI NIIVADKE 562 W0 TEL,

(003 1)

AR L 31k, dlfIEE 1 21c k> TCTE SoAlnoElt, AL TE S o@EAE<
R 2 1 X > 7o ToRlfill 22 4. &G T 21k, EECo & S IR 1 112
Ko THE ENAIMEIC RS CERQNEEE L 3 261320 CTh 5006, IR E
L3 — Y olUEEoRERIJECTCTE SZ e 5 2 &80 HETH 5,

(003 2]

<RI kB HIIR DT>

ko Loz, GG L 213, AR INEER 1 1 ASES U 72 IR of U T e o A AL
PHEL . F OMNHEEE A TESRES L 324flTsb0e T A2 N TE 5, HIK
HFRCURRIEIER 1 2 1R TEAERZ) 23830 0. € oBAER 2 AW TG 1 3
ZHlIHIT A2 b DT HZ ENTES,

(003 3]

BAVERI VL, RIS L TRy — U o e 2 I k> THAZ 3 TE, e
DI PRGEAR T Z EN DI D 8T — (W7 —) Zod, X213, #IfEEL 212k 5
THEE S NATED B EEIRIC BT DI OEBAERE (L V2) oz RT 757 TH
%, TESZHL TWinv RRE T, & 2 ARSI B0 2 I o EAE RN 2 10K
TP1ITHY, TESEZHIMT S &IC L - ClaJEIREEARIC BT 5 I O BATE AP
2l ol T Ah, ZOBREFOEP2—P 1NTE SI2&k - TGS NN OB E
FLZHMY T 5,

[(0034)

o C, BIEERL 213, EBAHEEEL 38— oiERICHINT 2 TE SIi2 k- CRE
SN D JHRBEARDOIN I OEBEEEZBL T2 52 805 TE 5, AT EEHT
WAIE, ELSUEEEL 32T 2 TE SORBIEEA0. 75HzTHLIGEIT. 4~8
Hz Ok oBEE 2B TA2b0ed52 03 TE5, Zhicky, $IEE1 2158,
TE SITk 2GR L2 BIERNCHYET D = 28T X, ZhE2EAMREEL 3107 1 —
KXy 78852 0L 7 5,

[0035)
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X3 KO 41E, 2—HFDIHRDOSGMEICB HEMEEDE DN E R 7T 7 TH
5. F3RCHEAITIETE SEZHNL T2 vikBE (TE SIEAIMND . 0. 75Hz o
TESZHINL/ZREE (TE SHMN) o@\EMEEIVREN TS, [M31X0. 75Hz (
slow oscillation) DO ENHERLTHY ., M4 1E4~8Hz (0 DINFOENE
ETHoH,

[0036)

X 3R T EHICENMNEEEZHETLEER/STES ERLEO0. 75Hz THLEHIC
L. TESoAnREe AN B O TEERE OEAVNE L, 2k, 0. 75Hz»
TE SITL > TIRESNAMENCIZO0. 7 5Hz o3y (Umvs) 2 & &L
Tnsb, o BVEER2ERT LIRS TE SOFKKERLT 0. 75HzTHLD
T, TES A SN TOLIEEM 23S 5,

(003 7]

T L. 4 10RT & D ICEER 2 BT 5 BEEEEIEN4 ~8Hz Th LH5E
IZiE. T E S oy & JEHNFERC B WL TEMERISERAR o NS, 2k, 0. 75H
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/468,366 05/10/2012 Yusaku Nakashima 09792909-8695
CONFIRMATION NO. 2760
26263 PUBLICATION NOTICE
SNR DENTON US LLP
P.0. BOX 061080 IR DU TR
000000057 /758465

CHICAGO, IL 60606-1080

Title:ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

Publication No.US-2012-0296390-A1
Publication Date:11/22/2012

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 USPTO'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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/468,366
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), (0}, o (<)) N/A N/A N/A N/A 380
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 620
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 250
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 7 minus 20= OR |« 60 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/468,366 05/10/2012 3766 1250 09792909-8695 7 1
CONFIRMATION NO. 2760
26263 FILING RECEIPT
SNR DENTON US LLP
P.0. BOX 061080 IR W
000000054402525

CHICAGO, IL 60606-1080
Date Mailed: 05/25/2012

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

Applicant(s)
Yusaku Nakashima, Tokyo, JAPAN;
Seiji Wada, Kanagawa, JAPAN;
Assignment For Published Patent Application
SONY CORPORATION, Tokyo, JAPAN
Power of Attorney: The patent practitioners associated with Customer Number 26263

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2011-113452 05/20/2011

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

If Required, Foreign Filing License Granted: 05/21/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/468,366

Projected Publication Date: 11/22/2012
Non-Publication Request: No

Early Publication Request: No
page 1 of 3
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Title

ELECTROENCEPHALOGRAM ACTIVATION APPARATUS
Preliminary Class

607

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate 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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Doc code: 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 Office; U.S. DEPARTMENT OF COMMERGE

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

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Yusaku Nakashima
Art Unit

Examiner Name

Attorney Dacket Number 09792909-8695

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Fublication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

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
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date Dpp Passages or Relevant
ocument .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation informaticn 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 S : . '

e (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue humber(s), TS
Initials No : ; )

publisher, city and/or country where published.

EFS Web 2.1.17
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Yusaku Nakashima
Art Unit

Examiner Name

Attorney Dacket Number 09792909-8695

1 LISA MARSHALL et al.; Boosting slow oscillations during sleep potentiates memory; Nature; Vol. 444; pages 610-613; |:|
30 November 2006

2 ROUMEN KIROV et al.; Slow oscillation electrical brain stimulation during waking promotes EEG theta activity and |:|
memory encoding; PNAS; Vol. 108, No. 36; September 8, 2009

If you wish to add additional non-patent literature document citation information please click the Add button  Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

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 WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.

EFS Web 2.1.17
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor | Yusaku Nakashima

STATEMENT BY APPLICANT

.. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Dacket Number 09792909-8695

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn 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

[ ] 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.
[ ] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] None

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 Date (YYYY-MM-DD)

Name/Print Registration Number

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn 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.

EFS Web 2.1.17
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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.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:

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed 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
hegotiations.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.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.5.C. 181) and for review pursuant to the Atemic 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.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.

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.

EFS Web 2.1.17
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: ELECTROENCEPHALOGRAM ACTIVATION APPARATUS
First Named Inventor/Applicant Name: Yusaku Nakashima

Filer: David Richard Metzger/Barbara Hannon

Attorney Docket Number: 09792909-8695

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 380 380
Utility Search Fee 1111 1 620 620
Utility Examination Fee 1311 1 250 250
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1250
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Electronic Acknowledgement Receipt

EFSID: 12745656
Application Number: 13468366
International Application Number:
Confirmation Number: 2760
Title of Invention: ELECTROENCEPHALOGRAM ACTIVATION APPARATUS
First Named Inventor/Applicant Name: Yusaku Nakashima
Customer Number: 26263
Filer: David Richard Metzger/Barbara Hannon
Filer Authorized By: David Richard Metzger
Attorney Docket Number: 09792909-8695

Receipt Date: 10-MAY-2012

Filing Date:

Time Stamp: 14:17:02

Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1250
RAM confirmation Number 643
Deposit Account 193140
Authorized User METZGER,DAVID R

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Page 74 of 128



Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
76104
1 SP324020US00_spec.pdf yes 38
9254b41d83ab23e92e866d8c0aec3cf9142
c8a46
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 33
Claims 34 37
Abstract 38 38
Warnings:
Information:
] o 261089
5 Drawings-only bla.ck and white line $P324020U500. fig.pdf no 6
drawings
d9334821bb4d25199cbacdd89164a2c0a6
04¢f39
Warnings:
Information:
356968
3 QOath or Declaration filed SP324020US00_Dec.pdf no 3
bb5df7d95975aecabbeleb33166b72b9d5
8abeae
Warnings:
Information:
1157476
4 Application Data Sheet SP324020US00_ADS.pdf no 4
a75b8ee719ed80058¢368436087e0ed8a00)
2ebad
Warnings:
Information:
68452
5 Transmittal Letter SP324020US00_IDS.pdf no 1
58745a380¢37140994bcacl c4e81d88ca93
ac27
Warnings:
Information:
Inf tion Discl Stat t (IDS) 763032
6 nrormation Lisclosure >tatemen SP324020US00_sb08.pdf no 4
Form (SB08)
db195d44ce222e687877560fd9b9f3f00667]
Warnings:
Information:
A U.S. Patent Number Citation ora U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if

Page 75 of 128




you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

803639
7 Non Patent Literature Sony_8695_NPL_Doc1.pdf no 4

5f995b561afdd 7654563 179f8c2b0713788
5fdo

Warnings:

Information:

3104758
8 Non Patent Literature Sony_8695_NPL_Doc2.pdf no 6

5d797bc6d9ac84d98f6087598198e3985¢5
43faa

Warnings:

Information:

33393
9 Fee Worksheet (SB06) fee-info.pdf no 2

508cc1259bd3de7909db421a510adc88b3
ae7c57

Warnings:

Information:

Total Files Size (in bytes); 6624911

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 76 of 128



Page 77 of 128

10

15

20

25

30

SP324020XX00

ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

Background

The present technology relates to an
electroencephalogram activation apparatus configured to
activate brain waves with transcranial electrical
stimulation.

An electroencephalogram (EEG) is a record of
electrical activity that occurs in brains of living
bodies (animals including humans), and there appear
various waveforms such as an o wave, a slow wave, or a
sleep spindle in accordance with a condition of brain
activity. In other words, through measurement of brain
waves, the condition of the brain activity can be judged.

In recent years, further studies have been conducted
not only on the measurement of brain waves but also on
"activation," that is, induction of brain waves through
application of electrical stimulation to the head of a
participant. Such electrical stimulation is referred to
as transcranial electrical stimulation (TES). By
inducing a desired brain wave through activation, brain
activity can be promoted or suppressed. For example, the
activation can be used for memory enhancement and
treatment of psychiatric disorders.

For example, Non Patent Document 1 (Roumen Kirov,
Carsten Weiss, Hartwig R. Siebner, Jan Born, and Lisa
Marshall (2009), "Slow oscillation electrical brain
stimulation during waking promotes EEG theta activity and
memory encoding", Proc. Natl. Acad. Sci. USA, 106 (36)
15460-15465) describes that a 6 wave (4 Hz to 8 Hz) can

be amplified by applying transcranial slow oscillation
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stimulation (tSOS at a frequency of 0.75 Hz) to a brain
during waking, to thereby enhance memory. Further, Non
Patent Document 2 (Marshall L, Helgadottir H, Molle M,
Born J (2006), "Boosting slow oscillations during sleep
potentiates memory", Nature 444: 610-613.) describes that
a sleep spindle can be amplified by transcranial
application of oscillating potential at a frequency of
0.75 Hz to a brain during sleep, to thereby enhance long-

term memory during sleep.

Summary

However, in both the technologies described in the
above-mentioned related art documents, an operator
measures brain waves and applies transcranial electrical
stimulation to the head of a participant in accordance
with the brain waves thus measured. This is because, in
order to effectively bring the transcranial electrical
stimulation into action, it is necessary to apply the
transcranial electrical stimulation with appropriate
strength or at an appropriate timing in accordance with a
condition of brain activity, which appears in the brain
waves. Thus, it has been difficult to personally or
domestically perform activation of brain waves.

In view of the above-mentioned circumstances, there
is a need for an electroencephalogram activation
apparatus capable of applying transcranial electrical
stimulation in accordance with a condition of brain
activity.

According to an embodiment of the present technology,
there is provided an electroencephalogram activation

apparatus including an electroencephalogram acquisition
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unit, an electrical stimulation unit, and a control unit.

The electroencephalogram acguisition unit is
configured to acquire brain waves of a user.

The electrical stimulation unit is configured to
apply transcranial electrical stimulation to the scalp of
the user.

The control unit is configured to control the
electrical stimulation unit based on the brain waves
acquired by the electroencephalogram acqguisition unit.

The brain waves acquired by the electroencephalogram
acquisition unit include a brain wave activated by
transcranial electrical stimulation applied by the
electrical stimulation unit. Thus, in the
electroencephalogram activation apparatus according to
the embodiment of the present technology, the control
unit controls the electrical stimulation unit based on
the brain waves acquired by the electroencephalogram
acquisition unit. With this, transcranial electrical
stimulation can be applied in accordance with a condition
of brain activity of the user.

The electrical stimulation unit may apply
transcranial electrical stimulation at a certain
frequency to the scalp of the user, and the control unit
may control the electrical stimulation unit in accordance
with potential density in a frequency range of a brain
wave activated by the transcranial electrical stimulation
at the certain frequency.

It has been found that a frequency of transcranial
electrical stimulation and a frequency of a brain wave to
be activated by the transcranial electrical stimulation

are different from each other. Thus, potential density
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in a frequency range of a brain wave activated by
transcranial electrical stimulation (brain wave power)
directly reflects an influence of activation. Therefore,
in the electroencephalogram activation apparatus
according to the embodiment of the present technology,
the control unit controls the electrical stimulation unit
with reference to the potential density in the frequency
range. With this, more effective transcranial electrical
stimulation can be applied.

The control unit may judge one of a plurality of
sleep stages of the user based on a characteristic
waveform which appears in the brain waves, and control
the electrical stimulation unit in accordance with the
sleep stage.

The sleep stage indicates a depth of sleep of the
user, and can be judged from the characteristic waveform
of the brain waves. In this context, it has been known
that, when transcranial electrical stimulation is applied
to a sleeping user, effects of the transcranial
electrical stimulation are different from each other in
accordance with the sleep stage of the user. Thus, in
the electroencephalogram activation apparatus according
to the embodiment of the present technology, the control
unit controls the electrical stimulation unit in
accordance with the sleep stage of the user. With this,
transcranial electrical stimulation can be applied at an
effective timing.

The electroencephalogram acguisition unit may
include

a first electrode to be held in contact with

the scalp of the user,
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a first amplifier having an input terminal to
which the first electrode is connected, and
a second electrode connected to a ground
potential and to be held in contact with the head of the
5 user.
The electrical stimulation unit may include
a voltage source,
a resistor connected to the voltage source,
a second amplifier having
10 an inverting input terminal to which the
resistor is connected, and
a non-inverting input terminal to which
the ground potential is connected, and
a third electrode connected to an output
15 terminal of the second amplifier and to be held in
contact with the head of the user.

The control unit may be connected to an output
terminal of the first amplifier and control the
electrical stimulation unit based on a brain wave which

20 is a potential difference between output of the first
amplifier and the ground potential.

According to this configuration, an inverting
amplifier circuit is formed in the electrical stimulation
unit, and hence transcranial electrical stimulation in

25 the electrical stimulation unit is prevented from having
an influence on brain waves to be acquired by the
electroencephalogram acquisition unit. Thus, the
electroencephalogram activation apparatus according to
the embodiment of the present technology is capable of

30 acquiring brain waves and applying transcranial

electrical stimulation simultaneously therewith.
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The electroencephalogram acquisition unit may
include

a first electrode to be held in contact with
the scalp of the user,

5 an amplifier having an input terminal to which
the first electrode is connected, and

a second electrode connected to a ground
potential and to be held in contact with the head of the
user.

10 The electrical stimulation unit may include

an electric current source,

a third electrode connected to the electric
current source and to be held in contact with the scalp
of the user, and

15 a fourth electrode connected to the electric
current source and to be held in contact with the scalp
of the user.

The control unit may be connected to an output
terminal of the amplifier and control the electrical

20 stimulation unit based on a brain wave which is a
potential difference between output of the amplifier and
the ground potential.

According to this configuration, there is a risk
that the electroencephalogram acquisition unit detects

25 not only brain waves but also transcranial electrical
stimulation itself to be applied by the electrical
stimulation unit. However, the control unit is capable
of referring to potential density of the brain wave in
the frequency range of being activated by transcranial

30 electrical stimulation, and this potential density does

not include potential density of the transcranial
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electrical stimulation itself. Thus, the control unit is
capable of controlling the electrical stimulation unit
based on the brain wave free from an influence of the
transcranial electrical stimulation itself.

The electrical stimulation unit may apply slow
oscillation as the transcranial electrical stimulation,
and the control unit may control the electrical
stimulation unit based on potential density of a brain
wave within a frequency range of a 6 wave.

It has been known that, when slow oscillation (0.75
Hz) is applied as transcranial electrical stimulation, a
brain wave at a frequency of from 4 Hz to 8 Hz, that is,
the © wave is activated. Thus, in the
electroencephalogram activation apparatus according to
the embodiment of the present technology, when the
electrical stimulation unit applies slow oscillation, the
control unit uses potential density of a brain wave in
the frequency range of the © wave at the time of control.
With this, the transcranial electrical stimulation (slow
oscillation) can be effectively applied.

The control unit may apply the transcranial
electrical stimulation to the electrical stimulation unit
when the sleep stage is Stage 2, and may be free from
applying the transcranial electrical stimulation to the
electrical stimulation unit when the sleep stage is other
than Stage 2.

It has been known that, when the transcranial
electrical stimulation is applied in a case where the
sleep stage of the user is Stage 2, transition from
short-term memory to long-term memory is promoted. Thus,

in the electroencephalogram activation apparatus
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according to the embodiment of the present technology,
the control unit applies transcranial electrical
stimulation only when having judged that the sleep stage
of the user is Stage 2. With this, transcranial
electrical stimulation can be applied at an effective
timing.

As described above, according to the embodiment of
the present technology, it is possible to provide an
electroencephalogram activation apparatus capable of
applying transcranial electrical stimulation in
accordance with a condition of brain activity.

These and other objects, features and advantages of
the present disclosure will become more apparent in light
of the following detailed description of best mode
embodiments thereof, as illustrated in the accompanying

drawings.

Brief Description of Drawings

Fig. 1 is a block diagram showing a functional
configuration of an electroencephalogram activation
apparatus according to a first embodiment;

Fig. 2 is a graph showing examples of brain wave
potential density;

Fig. 3 1is graphs showing an example of changes in
brain wave potential density at positions on the scalp of
a user;

Fig. 4 1is graphs showing another example of changes
in brain wave potential density at positions on the scalp
of the user;

Fig. 5 is a schematic diagram showing a circuit

configuration of the electroencephalogram activation
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apparatus according to the first embodiment;

Fig. 6 is a list showing operation of the
electroencephalogram activation apparatus according to
the first embodiment and functions of electrodes;

5 Fig. 7 1s a perspective view illustrating an
external appearance of the electroencephalogram
activation apparatus according to the first embodiment;

Fig. 8 is a schematic diagram showing a circuit
configuration of an electroencephalogram activation

10 apparatus according to a second embodiment; and

Fig. 9 i1s a perspective view illustrating an

external appearance of the electroencephalogram

activation apparatus according to the second embodiment.

15 Detailed Description of Embodiments

(First embodiment)
Description is made of an electroencephalogram
activation apparatus according to a first embodiment.
<Functional configuration of electroencephalogram
20 activation apparatuss>
Fig. 1 is a block diagram showing a functional
configuration of the electroencephalogram activation
apparatus 1 according to the first embodiment;
As shown in Fig. 1, the electroencephalogram
25 activation apparatus 1 includes an electroencephalogram
acquisition unit 11, a control unit 12, and an electrical
stimulation unit 13. The electroencephalogram
acquisition unit 11 is connected to the control unit 12,
and the control unit 12 is connected to the electrical
30 stimulation unit 13.

The electroencephalogram acguisition unit 11
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acquires brain waves of a user as potential waveforms
with respect to time through intermediation of electrodes
in contact with the scalp (surface of the head) of the
user. The electroencephalogram acquisition unit 11
outputs the acquired brain waves to the control unit 12.

The control unit 12 controls the electrical
stimulation unit 13 based on the brain waves fed from the
electroencephalogram acquisition unit 11. Specifically,
the control unit 12 is capable of performing a
predetermined analysis process (described below) on the
brain waves, to thereby control the electrical
stimulation unit 13 based on the results of the analysis.

The electrical stimulation unit 13 applies
transcranial electrical stimulation (TES) to the scalp of
the user through intermediation of the electrodes in
contact with the scalp of the user. TES is a weak
electric current (several mA) conducted from the scalp of
the user to the brain of the user through the cranium
(cranial bone). TES includes transcranial direct current
stimulation (tDCS) using a direct current and
transcranial alternate current stimulation (tACS) using
an alternating current. The electroencephalogram
activation apparatus according to this embodiment is
applicable to either tDCS or tACS.

TES applied from the electrical stimulation unit 13
to the scalp of the user is set to a predetermined
frequency. This frequency is determined in accordance
with a frequency of a brain wave desired to be activated
(brain wave desired to be induced). For example, it has
been proved that a brain wave at a frequency of from 4 Hz

to 8 Hz, that is, a 6 wave is activated by application of

10



SP324020XX00

TES with slow oscillation (0.75 Hz). Similarly, when a
relation between a frequency of TES and a frequency of a
brain wave to be activated is found, the electrical
stimulation unit 13 can be set such that TES with that

5 frequency can be applied. Note that, with regard to the
frequency of TES, TES can be performed with a frequency
of alternating current pulses in a case of tACS, and can
be performed with a frequency of direct current pulses in
a case of tDCS.

10 The control unit 12 controls how the electrical
stimulation unit 13 applies TES, for example, controls a
current value and a stimulation timing of TES. The
control unit 12 controls the electrical stimulation unit
13 based on the brain wave acquired by the

15 electroencephalogram acquisition unit 11 as described
above, and hence the electroencephalogram activation
apparatus 1 is allowed to apply TES in accordance with a
condition of brain activity of the user.

<How control unit performs controls

20 As described above, the control unit 12 is capable
of performing the predetermined analysis process on the
brain wave acquired by the electroencephalogram
acquisition unit 11 and controlling the electrical
stimulation unit 13 based on the results of the analysis.

25 Specifically, the control unit 12 is capable of
calculating "potential density" of the brain wave and
controlling the electrical stimulation unit 13 with use
of the potential density.

The potential density, which can be obtained by

30 performing a fast fourier transform on the brain wave,

indicates power of a brain wave (brain wave power) within

11
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a predetermined frequency range. Fig. 2 is a graph
showing examples of the brain wave potential density

(uv?) in a predetermined frequency range, which is
calculated by the control unit 12. As shown in Fig. 2,
when the brain wave potential density within a certain
frequency range under a state in which TES is not applied
is represented by Pl, and when the brain wave potential
density within the same frequency range under a state in
which TES is applied is represented by P2, the difference
P2-P1 corresponds to potential density of a brain wave
activated by TES.

The control unit 12 is capable of calculating
potential density of the brain wave within a frequency
range in which the brain wave is activated by TES applied
from the electrical stimulation unit 13 to the scalp of
the user. For example, as in the above-mentioned example,
when the electrical stimulation unit 13 applies TES at
the frequency of 0.75 Hz, potential density of the brain
wave at the frequency of from 4 Hz to 8 Hz can be
calculated. This enables the control unit 12 to directly
grasp an effect of activation by TES and provide feedback
of the effect to the electrical stimulation unit 13.

Figs. 3 and 4 are each graphs showing an example of
changes in brain wave potential density at positions on
the scalp of the user. Figs. 3 and 4 each show potential
density under a state in which TES is not applied (TES
unapplied) and potential density under a state in which
TES at the frequency of 0.75 Hz is applied (TES applied).

Fig. 3 shows potential density of the brain wave at the
frequency of 0.75 Hz (slow oscillation), and Fig. 4 shows

potential density of the brain wave at the frequency of

12
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from 4 Hz to 8 Hz (6 wave).

As shown in Fig. 3, when a frequency at which
potential density is calculated is equal to that of TES,
that is, equal to 0.75 Hz, difference between potential
density in the case where TES is applied and potential
density in the case where TES is not applied is small.
This indicates that a component having the frequency of
0.75 Hz is small (or not contained) in the brain wave
activated by TES at the frequency of 0.75 Hz. Further,
the frequency at which potential density is calculated is
equal to that of TES, that is, equal to 0.75 Hz, and
hence there is a risk that TES itself is detected.

In contrast, as shown in Fig. 4, when a frequency
range in which potential density is calculated ranges
from 4 Hz to 8 Hz, differences can be found between
potential density in the case where TES is applied and
potential density in the case where TES is not applied.
This indicates that the brain wave at the frequency of
from 4 Hz to 8 Hz is activated by TES at the frequency of
0.75 Hz. Further, the frequency of 0.75 Hz which is the
frequency of TES does not fall within the frequency range
in which potential density is calculated, and hence this
potential density does not include TES itself.

In other words, when the control unit 12 calculates
potential density in the frequency range of the brain
wave activated by TES, it can be judged that change in
the potential density is caused by the activation. Thus,
the control unit 12 is capable of setting a threshold
value of potential density, thereby controlling the
electrical stimulation unit 13; specifically, increasing

TES when the calculated difference in potential density

13
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(P2-P1) ig smaller than the threshold value, and reducing
or stopping TES when the calculated difference is larger
than the threshold value.

As described above, the electroencephalogram
activation apparatus 1 is capable of applying more
effective TES to the user with reference to the potential
density in the frequency range of the brain wave
activated by TES.

Further, the control unit 12 is also capable of
judging a "sleep stage" based on brain waves so as to
control the electrical stimulation unit 13 in accordance
with the sleep stage. The sleep stage is an index of a
degree of sleep of humans, which is generally used in the
field of sleep. "REM Sleep," "Non-REM Sleep Stage 1,"
"Non-REM Sleep Stage 2," "Non-REM Sleep Stage 3," and
"Non-REM Sleep Stage 4" are defined. The sleep stage can
be judged based on brain waves, or when necessary, on an
electrooculogram (EOG), an electromyogram (EMG), and the
like.

By applying TES while the user is in a sleep state
of Stage 2 described above, a "sleep spindle" can be
activated. The sleep spindle is one of a waveform of
brain waves, and it has been known that memory is more
effectively enhanced (transition from short-term memory
to long-term memory is promoted) in proportion to the
number of sleep spindles. Thus, when the control unit 12
judges based on brain waves that the sleep stage is Stage
2 and causes the electrical stimulation unit 13 to apply
TES, activation can be performed at an effective timing.

In addition, the control unit 12 is capable of

controlling the electrical stimulation unit 13 such that

14
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TES is applied or not in a predetermined sleep stage for
the purpose other than memory enhancement, such as
stabilization of sleep. In this way, the
electroencephalogram activation apparatus 1 is capable of
adjusting a TES application timing in accordance with the
sleep stage, and hence more effective TES can be applied
to the user.

<Circuit configuration of electroencephalogram
activation apparatuss>

Description is made of a circuit configuration of
the electroencephalogram activation apparatus 1. Fig. 5
is a schematic diagram showing the circuit configuration
of the electroencephalogram activation apparatus 1.

The electroencephalogram acguisition unit 11
includes a first electrode 111, a second electrode 112,
and a first amplifier 113. The first electrode 111 is
connected to an input terminal of the first amplifier 113,
and an output terminal of the first amplifier 113 is
connected to the control unit 12. The second electrode
112 is connected to a ground potential of the
electroencephalogram activation apparatus 1 (hereinafter,
simply referred to as ground potential).

The first electrode 111 is electrically connected to
the scalp of the user. The first electrode 111 is an
electrode which functions as a reference electrode for
brain wave measurement, and can be held in contact with a
position on the scalp of the user, at which brain waves
can be effectively measured, such as the parietal region.

The second electrode 112 ig electrically connected
to the scalp of the user. The second electrode 112 isg an

electrode which functions as a comparison electrode at

15
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the time of brain wave measurement, and can be held in
contact with a highly conductive position on the scalp of
the user, such as the forehead.

The first amplifier 113 amplifies output of the
first electrode 111 (potential difference with respect to
the ground potential), which is input to the input
terminal of the first amplifier 113, and then outputs the
amplified output from the output terminal of the first
amplifier 113. The first amplifier 113 may include
amplifiers of any type such as a transistor.

The electroencephalogram acquisition unit 11 is
configured as described above so as to amplify the
potential difference between the first electrode 111 and
the second electrode 112 with the first amplifier 113 and
then output the amplified potential difference to the
control unit 12. Note that, the number of the first
electrode 111 and that of the second electrode 112 are
not limited to one, and a plurality of first electrodes
111 and a plurality of second electrodes 112 may be
arranged.

The electrical stimulation unit 13 includes a third
electrode 131, a voltage source 132, a resistor 133, a
second amplifier 134, and a change-over switch 135. The
third electrode 131 is connected to an output terminal of
the second amplifier 134. The voltage source 132 is
connected to the resistor 133, and the resistor 133 is
connected to an inverting input terminal (negative) of
the second amplifier 134. A non-inverting input terminal
(positive) of the second amplifier 134 is connected to
the ground potential. The change-over switch 135 is

connected to between the resistor 133 and the second

16
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amplifier 134, and also to between the first electrode
111 and the first amplifier 113 of the
electroencephalogram acquisition unit 11.

The third electrode 131 is electrically connected to
the scalp of the user. The third electrode 131 ig an
electrode which functions as a reference electrode for
TES, and can be held in contact with a position on the
scalp of the user, which is suitable to TES application.

The voltage source 132 is a voltage source
configured to generate an activation voltage. The
voltage source 132 may include an alternating-current
voltage source or a direct-current voltage source.

Although description of the resistor 133 ig made
below in detail, when a resistance value of the resistor
is sufficiently high, the electrical stimulation unit 13
can be prevented from having an influence on the
electroencephalogram acquisition unit 11. The resistance
value of the resistor 133 can be set, for example, to 100
MQ or more.

The second amplifier 134 is an operational amplifier,
and constitutes an inverting amplifier circuit when the
change-over switch 135 is turned ON. Detailed
description of the inverting amplifier circuit is made
below.

The change-over switch 135 connects, in an on-off
manner, a node between the resistor 133 and the second
amplifier 134 and a node between the first electrode 111
and the first amplifier 113 in pairs to each other. When
the change-over switch 135 is turned ON, the second
amplifier 134 constitutes the inverting amplifier circuit

as described above, and when the change-over switch 135

17
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is turned OFF, the electrical stimulation unit 13 is
disconnected from the electroencephalogram acquisition
unit 11.

The electrical stimulation unit 13 is configured as
described above so as to conduct an electric current
between the third electrode 131 and the first electrode
111, that is, applies TES to the scalp of the user. Note
that, the number of the third electrode 131 is not
limited to one, and a plurality of third electrodes 131
may be arranged.

The control unit 12 is connected to the output
terminal of the first amplifier 113 of the
electroencephalogram acquisition unit 11 so as to control
on/off of the change-over switch 135 in accordance with
brain waves acquired by the electroencephalogram
acquisition unit 11. The control unit 12 may include a
microprocessor.

The electroencephalogram activation apparatus 1 can
be configured to have the circuit configuration as
described above. Next, description is made of operation
of the electroencephalogram activation apparatus 1 having
the above-mentioned circuit configuration. Fig. 6 is a
list showing operation of the electroencephalogram
activation apparatus 1 and functions of the electrodes.

First, when the change-over switch 135 is turned OFF,
the first electrode 111 and the second electrode 112
function respectively as a reference electrode and a
comparison electrode, and the potential difference
between the first electrode 111 and the second electrode
112 is fed to the first amplifier 113. The first

amplifier 113 amplifies and outputs the potential

18



SP324020XX00

difference to the control unit 12. In other words, the
electroencephalogram acquisition unit 11 acquires a brain
wave. At this time, the change-over switch 135 is turned
OFF. Thus, an electric current is not conducted to the

5 electrical stimulation unit 13, and hence TES is not
generated.

Next, when the change-over switch 135 is turned ON,

the electroencephalogram acquisition unit 11 acquires a
brain wave as described above. In the electrical

10 stimulation unit 13, the voltage source 132, the resistor
133, the second amplifier 134, and the third electrode
131, and the first electrode 111 constitute the inverting
amplifier circuit.

In the inverting amplifier circuit, the second

15 amplifier 134 operates such that the potential difference
between the non-inverting input terminal (positive) and
the inverting input terminal (negative) becomes zero.
With this, the first electrode 111 connected to the
inverting input terminal is maintained at the ground

20 potential. An electric current supplied by the voltage
source 132 passes the resistor 133, and then flows from
the first electrode 111 (comparison electrode having a
ground potential) to the third electrode 131 (reference
electrode having a negative potential). The first

25 electrode 111 and the third electrode 131 are each
connected to the scalp of the user, and hence the
electric current is an electric current flowing through
the brain of the user, that is, TES. This electric
current is determined by a voltage generated by the

30 voltage source 132 and the resistance value of the

resistor 133, and maintaing a fixed value irrespective of
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the resistance of the head of the user (resistance
between the first electrode 111 and the third electrode
131).

As described above, the inverting amplifier circuit
maintains the ground potential of the first electrode 111
and conducts a fixed electrical current from the first
electrode 111 to the third electrode 131 irresgpective of
the resistance of the head of the user. Thus, according
to this circuit configuration, without an influence on a
brain wave to be measured (potential difference between
the first electrode 111 and the second electrode 112),
TES with preset intensity (electrical current between the
first electrode 111 and the third electrode 131) can be
applied.

Further, in the above-mentioned circuit
configuration, the potential difference between the first
electrode 111 (reference electrode) and the second
electrode 112 (comparison electrode) under the state in
which the change-over switch 135 is turned ON can be used
for resistance measurement, the result of which indicates
whether the electrodes are reliably connected to the
scalp of the user.

The electroencephalogram activation apparatus 1 can
be configured to have the circuit configuration as
described above. In the above-mentioned circuit
configuration, the control unit 12 ig capable of turning
ON/OFF the change-over switch 135, for example, with use
of the analysis process and the sleep stage judgment as
described above based on the brain wave obtained via the
electroencephalogram acquisition unit 11, to thereby

adjust the TES application timing. Further, the control
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unit 12 may be configured to control the voltage source
132 in addition to the change-over switch 135, to thereby
adjust the intensity and the frequency of TES.

<Apparatus structure of electroencephalogram
activation apparatuss>

Description is made of an apparatus structure of the
electroencephalogram activation apparatus 1. Fig. 7 is a
perspective view illustrating an external appearance of
the electroencephalogram activation apparatus 1. As
illustrated in Fig. 7, the electroencephalogram
activation apparatus 1 is a headgear attachable to the
head of the user, and can be formed of a support portion
14 and a casing 15. Note that, the structure of the
electroencephalogram activation apparatus 1 is not
limited to that described herein.

The support portion 14 is a member configured to fix
the electroencephalogram activation apparatus 1 to the
head of the user, and is provided with the first
electrode 111 and the second electrode 112 described
above. The first electrode 111 and the second electrode
112 are provided at respective predetermined positions.
For example, the first electrode 111 is provided at the
position held in contact with the parietal region of the
user, and the second electrode 112 is provided at the
position held in contact with the forehead of the user.
Further, the third electrode 131 isg connected to the
support portion 14 with a cord such that the user can
arrange the third electrode 131 at any position on the
scalp of him/herself.

The casing 15 accommodates various electronic

components of the electroencephalogram activation
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apparatus 1, that is, the first amplifier 113, the
control unit 12, the second amplifier 134, and the
voltage source 132. As shown in Fig. 5, those electronic
components are connected to the electrodes with wires
(not shown) provided to the support portion 14. The
casing 15 may accommodate a storage device configured to
store brain wave measurement results, TES application
records, and the like, a wireless communication device
configured to communicate with external apparatuses, and
the like. Note that, the control unit 12 may be attached
to the external apparatus. In this case, the control
unit 12 is capable of being connected to the
electroencephalogram acqguisition unit 11 and the
electrical stimulation unit 13 with the wireless
communication device.

Further, the electroencephalogram activation
apparatus 1 may include eye movement electrodes 16. The
eye movement electrodes 16 are electrodes configured to
acquire eye movement (EOG) to be referred to together
with an electroencephalogram at the time when the control
unit 12 judges the sleep stage, and can be arranged on
the left and right temples of the user. The eye movement
electrodes 16 are connected to the control unit 12 with
wires (not shown), and feed measurement results of eye
movement to the control unit 12.

As described above, the electroencephalogram
activation apparatus 1 according to this embodiment can
be mounted to one headgear. By wearing the headgear, the
user can use the electroencephalogram activation
apparatus 1.

<Effects of electroencephalogram activation

22
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apparatus according to this embodiments>

In the electroencephalogram activation apparatus 1
according to this embodiment, the control unit 12
controls the electrical stimulation unit 13 based on the
brain wave acquired by the electroencephalogram
acquisition unit 11, and hence effective TES can be
applied in accordance with brain activity of the user.

In particular, in the electroencephalogram
activation apparatus 1, the control unit 12 refers to the
potential density in the frequency range of the brain
wave activated by TES, and hence an effect of TES can be
directly grasped. As a result, more effective TES can be
applied.

Further, in the electroencephalogram activation
apparatus 1, the control unit 12 judges the sleep stage
based on brain waves, and controls the electrical
stimulation unit 13 in accordance with this sleep stage.
With this, TES can be applied at an effective timing.

The electroencephalogram activation apparatus 1
configured as described above can be obtained with the
above-mentioned circuit configuration. According to this
circuit configuration, TES with preset intensity can be
applied without an influence on a brain wave to be
measured.

As described above, the electroencephalogram
activation apparatus 1 according to this embodiment is
capable of applying TES in accordance with a condition of
brain activity of the user.

(Second embodiment)

Description is made of an electroencephalogram

activation apparatus according to a second embodiment.
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In this embodiment, description of the same components as
those in the first embodiment is omitted. The
electroencephalogram activation apparatus according to
this embodiment is different from the
electroencephalogram activation apparatus 1 according to
the first embodiment in circuit configuration and
apparatus structure.

<Circuit configuration of electroencephalogram
activation apparatuss>

Fig. 8 is a schematic diagram showing a circuit
configuration of the electroencephalogram activation
apparatus 2 according to the second embodiment. As shown
in Fig. 8, the electroencephalogram activation apparatus
2 is formed of an electroencephalogram acquisition unit
21, a control unit 22, and an electrical stimulation unit
23. Functional configurations of the
electroencephalogram acquisition unit 21, the control
unit 22, and the electrical stimulation unit 23 are the
same as those described in the first embodiment.

The electroencephalogram acguisition unit 21
includes a first electrode 211, a second electrode 212,
and an amplifier 213. The first electrode 211 is
connected to an input terminal of the amplifier 213, and
an output terminal of the amplifier 213 is connected to
the control unit 22. The second electrode 212 is
connected to a ground potential of the
electroencephalogram activation apparatus 2.

The first electrode 211 is electrically connected to
the scalp of the user. The first electrode 211 isg an
electrode which functions as a reference electrode at the

time of brain wave measurement, and can be held in
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contact with a position on the scalp of the user, at
which brain waves can be effectively measured, such as
the parietal region.

The second electrode 212 is electrically connected
to the scalp of the user. The second electrode 212 isg an
electrode which functions as a comparison electrode at
the time of brain wave measurement, and can be held in
contact with a highly conductive position on the scalp of
the user, such as the forehead.

The amplifier 213 amplifies output of the first
electrode 211 (potential difference with respect to the
ground potential), which is input to the input terminal
of the amplifier 213, and then outputs the amplified
output from the output terminal of the amplifier 213.

The amplifier 213 may include amplifiers of any type such
as a transistor.

The electroencephalogram acquisition unit 21 is
configured as described above so as to amplify the
potential difference between the first electrode 211 and
the second electrode 212 with the amplifier 213 and then
output the amplified potential difference to the control
unit 22. Note that, the number of the first electrode
211 and that of the second electrode 212 are not limited
to one, and a plurality of first electrodes 211 and a
plurality of second electrodes 212 may be arranged.

The electrical stimulation unit 23 includes a third
electrode 231, a fourth electrode 232, and an electric
current source 233. The third electrode 231 and the
fourth electrode 232 are connected to the electric
current source 233.

The third electrode 231 is electrically connected to
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the scalp of the user. The third electrode 231 ig an
electrode configured to conduct an electric current to be
conducted as TES between the third electrode 231 and the
fourth electrode 232, and can be held in contact with a
position on the scalp of the user, which is suitable to
application of TES.

The fourth electrode 232 is electrically connected
to the scalp of the user. The fourth electrode 232 ig an
electrode configured to conduct the electric current to
be conducted as TES between the fourth electrode 232 and
the third electrode 231, and can be held in contact with
a position on the scalp of the user, which is suitable to
application of TES.

The electric current source 233 applies the electric
current to be conducted as TES between the third
electrode 231 and the fourth electrode 232. The electric
current source 233 may include an alternating-current
voltage source or a direct-current voltage source.

The electrical stimulation unit 23 is configured as
described above so as to conduct an electric current
between the third electrode 231 and the fourth electrode
232, that is, applies TES to the scalp of the user. The
number of the third electrode 231 and that of the fourth
electrode 232 are not limited to one, and a plurality of
third electrodes 231 and a plurality of fourth electrodes
232 may be arranged.

The control unit 22 is connected to the output
terminal of the amplifier 213 of the electroencephalogram
acquisition unit 21 so as to control the electric current
gsource 233 in accordance with brain waves acquired by the

electroencephalogram acquisition unit 21.
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In the circuit configuration as described above,
when the electroencephalogram acquisition unit 21
acquires a brain wave and the electrical stimulation unit
23 applies TES simultaneously therewith, there is a risk
that the electroencephalogram acquisition unit 21 detects
not only the brain waves but also TES itself. However,
the control unit 22 is capable of referring to the
potential density of the brain wave in the frequency
range of being activated by TES (not including the
frequency of TES), and this potential density does not
include potential density of TES itself. Thus, the
control unit 22 is capable of controlling the electrical
stimulation unit 23 based on the brain wave free from an
influence of TES itself.

<Apparatus structure of electroencephalogram
activation apparatuss>

Description is made of an apparatus structure of the
electroencephalogram activation apparatus 2. Fig. 9 is a
perspective view illustrating an external appearance of
the electroencephalogram activation apparatus 2. As
illustrated in Fig. 9, the electroencephalogram
activation apparatus 2 is a headgear attachable to the
head of the user, and can be formed of a support portion
24 and a casing 25. Note that, the structure of the
electroencephalogram activation apparatus 2 is not
limited to that described herein.

The support portion 24 is a member configured to fix
the electroencephalogram activation apparatus 2 to the
head of the user, and is provided with the first
electrode 211 and the second electrode 212 described

above. The first electrode 211 and the second electrode
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212 are provided at respective predetermined positions.
For example, the first electrode 211 is provided at the
position held in contact with the parietal region of the
user, and the second electrode 212 is provided at the
position held in contact with the forehead of the user.
Further, the third electrode 231 and the fourth electrode
232 are connected to the support portion 24 with cords
such that the user can arrange the third electrode 231
and the fourth electrode 232 at any position on the scalp
of him/herself.

The casing 25 accommodates various electronic
components of the electroencephalogram activation
apparatus 2, that is, the amplifier 213, the electric
current source 233, and the control unit 22. As shown in
Fig. 8, those electronic components are connected to the
electrodes with wires (not shown) provided to the support
portion 24. The casing 25 may accommodate a storage
device configured to store brain wave measurement results,
TES application records, and the like, a wireless
communication device configured to communicate with
external apparatuses, and the like. Note that, the
control unit 22 may be attached to the external apparatus.

In this case, the control unit 22 can be connected to
the electroencephalogram acquisition unit 21 and the
electrical stimulation unit 23 with the wireless
communication device.

Further, the electroencephalogram activation
apparatus 2 may include eye movement electrodes 26. The
eye movement electrodes 26 are electrodes configured to
acquire eye movement (EOG) to be referred to together

with an electroencephalogram at the time when the control
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unit 22 judges the sleep stage, and can be arranged on
the left and right temples of the user. The eye movement
electrodes 26 are connected to the control unit 22 with
wires (not shown), and feed measurement results of eye
movement to the control unit 22.

As described above, the electroencephalogram
activation apparatus 2 according to this embodiment can
be mounted to one headgear. By wearing the headgear, the
user can use the electroencephalogram activation
apparatus 2.

<Effects of electroencephalogram activation
apparatus according to this embodiments>

In the electroencephalogram activation apparatus 2
according to this embodiment, the control unit 22
controls the electrical stimulation unit 23 based on the
brain wave acquired by the electroencephalogram
acquisition unit 21, and hence effective TES can be
applied in accordance with brain activity of the user.

In particular, in the electroencephalogram
activation apparatus 2, the control unit 22 refers to the
potential density in the frequency range of the brain
wave activated by TES, and hence an effect of TES can be
directly grasped. As a result, more effective TES can be
applied. Further, even when the electroencephalogram
acquisition unit 21 detects not only brain waves but also
TES itself, the electroencephalogram activation apparatus
2 is capable of controlling the electrical stimulation
unit 23 based on the brain wave free from the influence
of TES itself.

As described above, the electroencephalogram

activation apparatus 2 according to this embodiment is
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capable of applying TES in accordance with a condition of
brain activity of the user.

The present technology is not limited to those
embodiments, and can be changed without departing from
the gist of the present technology.

Note that, the present technology may employ the
following configurations.

(1) An electroencephalogram activation apparatus,
including:

an electroencephalogram acquisition unit configured
to acquire brain waves of a user;

an electrical stimulation unit configured to apply
transcranial electrical stimulation to the scalp of the
user; and

a control unit configured to control the electrical
stimulation unit based on the brain waves acguired by the
electroencephalogram acquisition unit.

(2) The electroencephalogram activation apparatus
according to Item (1), in which

the electrical stimulation unit applies transcranial
electrical stimulation at a certain frequency to the
scalp of the user, and

the control unit controls the electrical stimulation
unit in accordance with potential density in a frequency
range of a brain wave activated by the transcranial
electrical stimulation at the certain frequency.

(3) The electroencephalogram activation apparatus
according to Item (1) or (2), in which the control unit
judges one of a plurality of sleep stages of the user
based on a characteristic waveform which appears in the

brain waves, and controls the electrical stimulation unit
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in accordance with the sleep stage.
(4) The electroencephalogram activation apparatus
according to any one of Items (1) to (3), in which
the electroencephalogram acquisition unit includes
5 a first electrode to be held in contact with
the scalp of the user,
a first amplifier having an input terminal to
which the first electrode is connected, and
a second electrode connected to a ground
10 potential and to be held in contact with the head of the
user,
the electrical stimulation unit includes
a voltage source,
a resistor connected to the voltage source,
15 a second amplifier having
an inverting input terminal to which the
resistor is connected, and
a non-inverting input terminal to which
the ground potential is connected, and
20 a third electrode connected to an output
terminal of the second amplifier and to be held in
contact with the head of the user, and
the control unit is connected to an output terminal
of the first amplifier and controls the electrical
25 stimulation unit based on a brain wave which is a
potential difference between output of the first
amplifier and the ground potential.
(5) The electroencephalogram activation apparatus
according to any one of Items (1) to (4), in which
30 the electroencephalogram acquisition unit includes

a first electrode to be held in contact with
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the scalp of the user,

an amplifier having an input terminal to which
the first electrode is connected, and

a second electrode connected to a ground
potential and to be held in contact with the head of the
user,

the electrical stimulation unit includes

an electric current source,

a third electrode connected to the electric
current source and to be held in contact with the scalp
of the user, and

a fourth electrode connected to the electric
current source and to be held in contact with the scalp
of the user, and

the control unit is connected to an output terminal
of the amplifier and controls the electrical stimulation
unit based on a brain wave which is a potential
difference between output of the amplifier and the ground
potential.

(6) The electroencephalogram activation apparatus
according to any one of Items (1) to (5), in which

the electrical stimulation unit applies slow
oscillation as the transcranial electrical stimulation,
and

the control unit controls the electrical stimulation
unit based on potential density of a brain wave within a
frequency range of a 06 wave.

(7) The electroencephalogram activation apparatus
according to any one of Items (1) to (6), in which the
control unit applies the transcranial electrical

stimulation to the electrical stimulation unit when the
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sleep stage is Stage 2, and is free from applying the
transcranial electrical stimulation to the electrical
stimulation unit when the sleep stage is other than Stage
2.

The present disclosure contains subject matter
related to that disclosed in Japanese Priority Patent
Application JP 2011-113452 filed in the Japan Patent
Office on May 20, 2011, the entire content of which is
hereby incorporated by reference.

It should be understood by those skilled in the art
that various modifications, combinations, sub-
combinations and alterations may occur depending on
design requirements and other factors insofar as they are
within the scope of the appended claims or the

equivalents thereof.
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What is claimed is:
1. An electroencephalogram activation apparatus,
comprising:

an electroencephalogram acquisition unit configured
to acquire brain waves of a user;

an electrical stimulation unit configured to apply
transcranial electrical stimulation to the scalp of the
user; and

a control unit configured to control the electrical
stimulation unit based on the brain waves acguired by the

electroencephalogram acquisition unit.

2. The electroencephalogram activation apparatus
according to claim 1, wherein

the electrical stimulation unit applies transcranial
electrical stimulation at a certain frequency to the
scalp of the user, and

the control unit controls the electrical stimulation
unit in accordance with potential density in a frequency
range of a brain wave activated by the transcranial

electrical stimulation at the certain frequency.

3. The electroencephalogram activation apparatus
according to claim 2, wherein the control unit judges one
of a plurality of sleep stages of the user based on a
characteristic waveform which appears in the brain waves,
and controls the electrical stimulation unit in

accordance with the sleep stage.

4, The electroencephalogram activation apparatus

according to claim 3, wherein
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the electroencephalogram acquisition unit includes
a first electrode to be held in contact with
the scalp of the user,
a first amplifier having an input terminal to
5 which the first electrode is connected, and
a second electrode connected to a ground
potential and to be held in contact with the head of the
user,
the electrical stimulation unit includes
10 a voltage source,
a resistor connected to the voltage source,
a second amplifier having
an inverting input terminal to which the
resistor is connected, and
15 a non-inverting input terminal to which
the ground potential is connected, and
a third electrode connected to an output
terminal of the second amplifier and to be held in
contact with the head of the user, and
20 the control unit is connected to an output terminal
of the first amplifier and controls the electrical
stimulation unit based on a brain wave which is a
potential difference between output of the first

amplifier and the ground potential.

25
5. The electroencephalogram activation apparatus
according to claim 3, wherein
the electroencephalogram acquisition unit includes
a first electrode to be held in contact with
30 the scalp of the user,

an amplifier having an input terminal to which
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the first electrode is connected, and

a second electrode connected to a ground
potential and to be held in contact with the head of the
user,

the electrical stimulation unit includes

an electric current source,

a third electrode connected to the electric
current source and to be held in contact with the scalp
of the user, and

a fourth electrode connected to the electric
current source and to be held in contact with the scalp
of the user, and

the control unit is connected to an output terminal
of the amplifier and controls the electrical stimulation
unit based on a brain wave which is a potential
difference between output of the amplifier and the ground

potential.

6. The electroencephalogram activation apparatus
according to claim 2, wherein

the electrical stimulation unit applies slow
oscillation as the transcranial electrical stimulation,
and

the control unit controls the electrical stimulation
unit based on potential density of a brain wave within a

frequency range of a 06 wave.

7. The electroencephalogram activation apparatus
according to claim 3, wherein the control unit applies
the transcranial electrical stimulation to the electrical

stimulation unit when the sleep stage is Stage 2, and is
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free from applying the transcranial electrical
stimulation to the electrical stimulation unit when the

sleep stage is other than Stage 2.
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Abstract of the Disclosure

Provided is an electroencephalogram activation
apparatus, including: an electroencephalogram
acquisition unit configured to acquire brain waves of a
user; an electrical stimulation unit configured to
apply transcranial electrical stimulation to the scalp
of the user; and a control unit configured to control
the electrical stimulation unit based on the brain
waves acquired by the electroencephalogram acquisition

unit.

38



SP324020XX00
116

G
12

s
\

N

\

) N ’g

i Qontrol unit

V’
11 4 ifiectroencephalogram Electrical 13
acquisition unit stimulation unit
* i

Brain wave \\\\ ,//{;ES

User

g
B

Potential density {12\/2}

Ry
_—y

TES unappliied TES applied

Page 115 of 128



P324020XX
26 SP324020XX00

:} TES unapplied
,"/\\ 4 TES applied

-
///

2 T3 c3 Cz c4 T4
e . |
\ V2 P3 Pz P4 /
\\{E Q i} — » .:'/
N ) /./

FlG.4 [ 1 TES unapplied
TES applied

Page 116 of 128




SP324020XX00

13 12 R
\ p
____________________________________________________ (
| T Control unit
‘132\_.% ffff Yoltage source —
* o '
%33‘&/? ) 113
S )
@3:‘3 135 5
.
112
)
7T 134 “

Page 117 of 128




SP324020XX00

4/8
: Reference Compar i son Change—over
Operation electrode &l agtmde switch
Eggggrggféﬁt First electrode|Second elecirode OFF
?;22;3?2;‘;22»& First electrode Second elecirode ON
TES Third eiectrode | First slectrode ON

Page 118 of 128



SP324020XX00

FIG.8

23
22 2
-------------------------------------- ) ;

Gontrol uniti—

21

Page 119 of 128




SP324020XX00

Page 120 of 128




Page 121 of 128

PTQ/SB 106 (03-00)
Approved for use through 10:31/02. OMB 0651-0032
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 uniess it contains a valid OMB control number.

Attorney Docket No.:09792909-8695
SONY Ref. No.:5P324020US00

. BFRERENRNRABRE LY, SR TFHORIHET S ¢

BOGEH. SEORATLTRAR, LoKsoiiEnne
LA -

T oM >0 T, SAXRVECTREN, BoBEN
RosaTcv2gRTACBLT, LY, Y. AXKA-H-0RY
ETha M- ORAVERENTV2R4) », RVEAY, A%
HoRHAHATLL (RROKBFRMERTVIEA)Y LATT
v,

Declaration and Power of Attorney for Patent Application

WHHHBEs®RCERLR

Japanese Language Declaration

HFEESE

As a below named inventor, I hereby declare that:

My residence, post office address, and citizenship are as stated
next to my name.

I believe 1 am the original. first and sole inventor (if only one
name is listed below) or an original, first and joint inventor (if
plural names are listed below) of the subject mater which 15
claimed and for which a patent is scught on the invention entitled

ELECTROENCEPHALOGRAM ACTIVATION
APPARATUS

PHEBEOHBRBR KR/ IATHISHN, TilOHNF 2
ERTVHIGGHR, CRROTUV

D 2 HCHBER,

COHBOXBHERIF LGP CTHRHMESL.

THH, A2

NOCREERNHE (BETSH8)

R, LEOWLBE L THRERANL, HFHEAROHUESOLE
M ERH L HOoNFEARLTVEI ERcSeRMT S,

wid, EANMEMES THRAN L. S56LEEEhTWE, /N
L2 TEEPUMBERNRT LEBNHI LK.

D was filed on

the specification of which is attached hereto unless the
following box is checked:

as United States Application Number or
PCT International Application Number

and was amended on

(if applicable).

1 hereby state that | have reviewed and understand the contents of
the above identified specification, including the claims. as
amcnded by any amendment referred to above.

I acknowledge the duty to disclose information which is material
to patentability as defined in Title 37, Code of Federal
Rcgulations, Section 1.56.

Page | of 3



Page 122 of 128

valid OMB control number
Attorney Docket No.:09792909-8695
SONY Ref. No.:SP324020US00

B, sz, MFEERLAAATOSH LB R HRANXED
WK, ZVRRBUAPAPL L L —DEPATLT VS REE KN 3
SEEIESILZ I IPCTERHBIC>T. AAL 1 9% @
WRIBMIBOR ACEIVTHER EIHRTAL XL,
RAMEFTE T IFAHBOHBMEL VI ROKBRENTI Ao
BHMEE - RN BB, 3y O TR HE ST,
Vi AMEBS, TRHEORMNEF: 0¥ 6202100,

Prior Foreign Application(s)
LY Ratco R A TRE 1

Japanese Language Declaration
(HFXWMEER)

I hereby claim foreign priority under Title 35, United States Code
Section 119(a)-(d) or 365(b) of any forcign application(s) for
patent or inventor’s certificate, or 365 (a) of any PCT International
application which designated at least one country other than the
United States listed below and have also identified below. by
checking the box, any foreign application for patent, or inventor's
certificate. or PCT International application having a filing date
before that of the application for which priority is not claimed.

Priority Not Claimed
LET EE T8

]

g, 2o, FHOWH LI KEERTHEE >3, 20K
HEHFAISKHI I 9K eBONTEETHT S,

(Filing Date)
(HIE D

(Application No.)
(HEFS)

(Filing Date)
CHRKH)

(Appiication No.)
{H RS

#Hit, 2ok, TROVALZAMERESOTYL, X%
AAISEMI2OFLBIIRNEEIHL, XREPHETTEVS
IPCTHREAEBCS2UWTY, YORNIESH IS AN
CERTE, 20, EHUOEHERN OB LB, XTI HE
ISRBLIZAFBIREHTEARER?, ATTIREHERIZ
PCTRHEHBENRE RTWZLEAEHLWTR, +D&THES
HER:LAEMLBEE - RPCTRAEHEE EORMONMLAS
ENTRABT. SHUMLERITWEM]. St ehn il
HUEMH I BELUBBI>VWTREBEBHLI L ¢TI,

2011-113452 JAPAN 20/05/2011
(Number) (Country) (Day/Month/Year Filed)
@Y (R4 (HEKE /%7 %)
(Number) {Country) (Dav/Month/Year Filed)
1T (R (HME R )

I hereby claim the benefit under Title 35, United States Code.
Section 119e) of any United States provisional application(s)
listed below.

[ hereby claim the benefit under Title 35, Unitcd States Code,
Section 120 of any United States application(s). or 365(c) of any
PCT International application designating the United States, listed
below and, insofar as the subject matter of each of the claims of
this application is not disclosed in the prior United States or PCT
International application in the manner provided by the first
paragraph of Title 33, United States Code Section 112, 1
acknowledge the duty to disclose information which is material to
patentability as defined in Title 37. Code of Federal Regulations,
Section 1.56 which became available between the filing date of
the prior application and the national or PCT International filing
date of this application.

(Application No.) (Filing Date)

(Status Patented, Pending, Abandoned)

B, CCHLRMOINKLBAOUMBCRDOEURVANTE D,
BOMBEBEFICLESCHRN, RETHILELONB
FRITL. 861, AEUEBABRL YET -G, KEEM
FIBBBIVOIHCETA, AEEREHR. BLIRIOES
Ckompleh, ERtTDLILRNBLLIBEROMAR, SHEKS
ERENCBMLTIRBEERIVAREINTYL, tOHPELMENE
FECLEARLEETERN GO RO E, CSEEET S,

(MBS (HIRE ) (AR - T, R, AR)
(Apphication No.) (Filing Date) (Status Patented, Pending, Abandoned)
{HBE® S CHERRH) (R - MEEH W, HED, BR)

I 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.
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valid OMB control number.
Attorney Docket No.:09792909-8695
SONY Ref. No.:SP324020US00

Japanese Language Declaration
(BXMEE®/)

FEL . QUTHEERETIFREGY, AoXBRETRAT L
DECORBFEEFTTELDC, BHENRRYRELT, Fiaow
ALRE/ZHERAIEERTI. (REBURKBITURTS

D]

All practitioners associated with Customer No.
26263, with full power of substitution and

POWER OF ATTORNEY: As a named inventor, 1 hereby
appoint the following attorney(s) and/or agent(s) to prosccutc this
application and transact all business in the Patent and Trademark
Office connected therewith: (list name and registration number).

All practitioners associated with Customer No. 26263,
with full power of substitution and revocation.

revocation.

PR Send Correspondence to:
David R. Metzger David R. Metzger
SNR Denton SNR Denton

Post Office Box 061080
Wacker Drive Station, Sears Tower
Chicago, Illinois 60606-1080

Post Office Box 061080
Wacker Drive Station, Sears Tower
Chicago, Illinois  60606-1080

HAeTHBE%: (KRLHRFETXEY)

David R. Metzger 312-876-2578
(Facsimile) 312-876-7934

Direct Telephone Calls to:
(mame and telephone number)

David R. Metzger 312-876-2578
(Facsimile) 312-876-7934

Sl SARE R Reg LR Ji

Full name of sole or first inventor

YUSAKU NAKASHIMA
RUGEDEH B Inventor’s signature Date
Yoeadne Nabodhima Y Znd Aovi[ 2012
tf 7 Residence ! ’
TOKYO, JAPAN
if:] Citizenship
Japan
(6 7 & Post Office Address

¢/0 SONY CORPORATION
1-7-1 KONAN, MINATO-KU,
TOKYO, JAPAN

WMIRSRUAMDIHD, T OEE

Full name of second joint inventor_ if any

SENJI WADA

BoRARXDORY g Second inventor’s signature Date
Segy q“\)"“l’e‘ Arr—\i S, 2012

e Residence

KANAGAWA, JAPAN
K Citizenship

Japan
§0 (€ O ¥ % Post Office Address

c/0 SONY CORPORATION
1-7-1 KONAN, MINATO-KU,
TOKYO, JAPAN

(BZHFOHRARBYEL oL CONBEREL, B4 E
Toik)

(Supply similar information and signature for third and subsequent
joint inventors.)
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 09792909-8695

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

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

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

Secrecy Order 37 CFR 5.2

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

Applicant Information:
Applicant 1

Applicant Authority ®Inventor | (JLegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Yusaku Nakashima

Residence Information (Select One) () US Residency (@) Non US Residency () Active US Military Service

City | Tokyo Country Of Residencei | JP

Citizenship under 37 CFR 1.41(b}) i JP
Mailing Address of Applicant:

Address 1 c/o Sony Corporation

Address 2 1-7-1 Konan, Minato-ku

City Tokyo State/Province

Postal Code Countryi | JP

Applicant 2

Applicant Authority (®Inventor | ()Legal Representative under 35U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Seiji Wada

Residence Information (Select One) (O US Residency (@) Non US Residency () Active US Military Service

City |Kanagawa Country Of Residencei | JP

Citizenship under 37 CFR 1.41(b) i JP
Mailing Address of Applicant:

Address 1 c/o Sony Corporation

Address 2 1-7-1 Konan, Minato-ku

City Tokyo State/Province
Postal Code Countryi | JP

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

generated within this form by selecting the Add button. Add

Correspondence Information:

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

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

Page 24 efet2f 2



PTO/SB/14 (11-08)

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 contains a valid OMB control number.

Attorney Docket Number | 09792909-8695

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

Customer Number 26263

Email Address patents@snrdenton_com | AddEmail | [Remove Email

Application Information:

Title of the Invention ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

Attorney Docket Number| 09792909-8695 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any)

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

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.

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

Representative Information:

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

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

Please Select One: (&) Customer Number (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 26263

Domestic Benefit/National Stage Information:

This section allows for the applicant to either ¢laim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c}) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 US.C. 119(e) or 120, and 37 CFR 1.78{a){2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:
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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 contains a valid OMB control number.

Attorney Docket Number | 09792909-8695

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

[ Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD} Priority Claimed
2011-113452 JP 2011-05-20 (® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the o

Add button.

Assignee Information:

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

Assignee 1

If the Assignee is an Organization check here.

Organization Name | SONY CORPORATION
Mailing Address Information:

Address 1 1-7-1 Konan, Minato-ku

Address 2

City Tokyo State/Province
Country i| JP Postal Code
Phone Number Fax Number
Email Address

Additional Assignee Data may be generated within this form by selecting the Add

button. Add

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature [/David R. Metzger/ Date (YYYY-MM-DD)| 2012-05-10

First Name | David Last Name | Metzger Registration Number | 32919

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 USFPTO to process) an application. Confidentiality is governed by 35 U.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 TO 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.5.C. 2(b)(2); (2) furnishing of the information sclicited 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.S5.C. 552)
and the Privacy Act (& U.S.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 records.

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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
INFORMATION DISCLOSURE STATEMENT
APPLICANT(S): Yusaku Nakashima DOCKET NO.: 09792909-8695
SERIAL NO.: GROUP ART UNIT: Unknown
DATE FILED: EXAMINER: Unknown
INVENTION: ELECTROENCEPHALOGRAM ACTIVATION APPARATUS

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

SIR:

In accordance with the provisions of 37 C.F.R. § 1.56, Applicants request that citation
and examination of the references identified on the attached PTO-SBORA form, in accordance
with 37 C.F.R. §1.98, be made during the course of examination of the above-referenced
application for United States Letters Patent. The references were mentioned in the
specification and their relevance is as stated therein.

Copies of the non-patent documents thereof are attached.

Respectfully submitted by,

/David R. Metzger/ (Reg. 32,919)
David R. Metzger
SNR DENTON US LLP
P.O. Box 061080
Wacker Drive Station, Willis Tower
Chicago, IL 60606-1080
Telephone: 312/876-8000
Fax: 312/876-7934

11670879
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