Case 2:22-0v-00424-0RG  Document 3 Filed 10/26/22 Page 1 of 4 PageiD # 212

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
[ Trademarks or [MPatents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
10/26/2022 Eastern District of Texas

PLAINTIFF DEFENDANT

RESONANTSYSTEMS, INC., d/b/a RevelHMI SONY GROUP CORPORATION and SONY

INTERACTIVE ENTERTAINMENT, INC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,860,337 10/14/2014 Resonant Systems, Inc.

2 9,369,081 6/14/2016 Resonant Systems, Inc.

3 9,941,830 4/18/2018 Resonant Systems, Inc.

4

5

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

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

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

Copy 4—Case file copy

IPR2024-00568
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Case 2:22-cv-00423-JRG Document 4 Filed 10/28/22 Psa

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
[ Trademarks or [MPatents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
10/26/2022 Eastern District of Texas

PLAINTIFF DEFENDANT

RESONANTSYSTEMS, INC., d/b/a RevelHMI SAMSUNG ELECTRONICS CO., LTD.,

SAMSUNG ELECTRONICS AMERICA, INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,369,081 6/14/2016 Resonant Systems, Inc.

2 9,941,830 4/10/2018 Resonant Systems, Inc.

3

4

5

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

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

IPR2024-00568
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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.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW USPIO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/469,210 06/14/2016 9369081 35099.001C2 1097
34395 7590 05/25/2016
OLYMPIC PATENT WORKS PLLC
P.O. BOX 4277

SEATTLE, WA 98104

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

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

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

Robin Elenga, Seattle, WA;
Resonant Systems, Inc., Seattle, WA;
Brian Marc Pepin, Oakland, CA;
Glen Tompkins, Woodinville, WA;

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

IR103 (Rev. 10/09)
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Receipt date: 08/27/2014

14469210 - GAU: 2837

Application Number 14469210
Filing Date 2014-08-26
INFORMATION DISCLOSURE First Named lnventor 1 Robin Elenga
STATEMENT BY APPLICANT ARt Unit I
{ Not for submission under 37 CFR 1.99)
Examiner Name I
Attorney Docket Number | 35099.001C2
9/1999
KM 9 5855799 ADGGBmBE Amaya et al.
Change s) aP/Plz'e J
to docu £
/T M/
5/18/2016 000 110 5973422 1999-10-26 Clamme
KM
KM 1 5231336 1993-07-27 van Namen
12 5231337 1993-07-27 van Namen
KM/
KM, |13 6323568 2001-11-27 Zabar, Nahum
KM/ |14 6326706 B1 2001-12-04 Zhang
KM s 7449803 B2  |2008-11-11  |Sahyoun
MM/ 18 7474018 B2 | 2009-01-06 Shimizu et al.
17 7768168 B2 2010-08-03 Aschoff et al.
18 7771348 B2 2010-08-10 Madsen &t al,
19 7859144 B1 2010-12-28 Sahyoun
EFS Web 21,17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /K.M./

IPR2024-00568
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PART B - FEE(S) TRANSMITTAL

Complete and send this forn, together with applicabie fee(s), to: Mait Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmiting the ISSUE FEE and PUBLICATION FEE (if requiced). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Putent, advance orders and notification of maintenance fees will be mailed 1o the current correspondence address as
indicated unless correeted below or directed olherwise in Block 1, by (a) specilying a new correspondence address: and/or (b) indicating a separale “FEE ADDRESS” for
maintenance fee notifications.

Note: A centificate 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 | for any chinge of address) apers, Each additional paper, such as an assignment or formal drawing, nust
Eavc ifs own certificate of mailing or transmission.

Curiificate of Mailing or Transmission

34305 139G 0241742016 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
OLYMPIC PATENT WORKS PLLC States Postal S)!':rvicc with sufficient postage for ﬁr%t ciﬁ mail in ae envelope
P.O. BOX 4277 addressed to the Mail Slog ISSUE PEE address above, or being facsimuie

i transmritted to the USPTO (571) 273-2885, on the date indicated below.
SEATTLE, WA 98104 - -
Joanne Bourguignon @sposiiors ram)
Lloanne Bourguignon/ (Signaisre)
May-47._2015 {Dae)
z APPLICATION NO. l FILING DATE l FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. ] CONFIRMATION NO. I
14/469,210 08/26/2014 Raobin Elenga 35099.0010C2 1097

TITLE OF ENVENTION: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

[ APPLN.TYPE | ENYIIY STATUS ] ISSUEFEEDUE | PUBLICATION FEEDUE | PREV. PAID ISSUE FEE l TOTAL FEE(S) DUE ] DATE DUE ]
aonprovisional SMALL 480 30 30 3480 Q3172016
| EXAMINER | ART UNIT I CLASS-SUBCLASS J
MASIH, KAREN 2837 318-128000

(li[-‘ ?{l’l?nf&gf correspondence address or indication of "Fee Address™ (37 2. For printing oa the patent front page, list mp 1 ¢ Patent Works PLLC

(1) The names of up to 3 vegistered patent aan!&s
Change of correspondence address (or Change of Correspondence ar agenls OR, alternatively,
Address form PTO/SB/122) attached,

{2) The name of a single firm (having 25 3 member & 2
i "Fee Address” indicalion (or "Fee Address” Indication form cegistered attorney or agent) and the names of up
PTO/SBAT: Rev 63-02 or more recent) attached. Use of a Castomer 2 registered patent attorneys or agents. If no name is 3
Number is regaired. listed, no name will be printed.

Lot}

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

PLEASE NOTE: Unless an assignee is identificd helow, no assignve data will appear on the patent. If an assignee is idenfified below. the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substimte for filing an assigament.

(A)NAME OF ASSIGNEE {B) RESIDENCE: (CITY and STATE OR COUNTRY)
Resonant Systems, Inc. Seattle, WA

Please check the appropriate assignec category or categories (will not be printed on the patent} : 2 1ndividual Corporation or other private group entity 3 Government

4a. The foliowing fee(s) arc 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 smakl entity discount permitted} Q Payment by credit card. Form PTO-2038 is attached.
0 Advaace Order - of Coples QT e oy aworred g chrse gl ), am defcency orcrdicary
5. Change in Entity Status (from status indicated above)
N | Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent & valid certification of Micro Entity Status (see forms PTO/SB/ISA and 15B), issve
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O 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 (aken
to be a notification of loss of eatillement 1o micro entity stats,
W} Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a aotification of loss of ¢atitlerent to small or micro

crtity status. as applicable.

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

Authorized Signawere _/Robert W, Bergstrom/ vae _May 17_2016
Typed or prinied mame _ RObert W. Bergstrom Registration No. .39 906
Page 2 of 3
PTOL-83 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S, Patent and Trademark Office: 128 DEPARTMENT OF COMMERCE

IPR2024-00568
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Electronic Patent Application Fee Transmittal

Application Number:

14469210

Filing Date:

26-Aug-2014

Title of Invention:

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

First Named Inventor/Applicant Name:

Robin Elenga

Filer: Robert Walter Bergstrom/Joanne Bourguignon
Attorney Docket Number: 35099.001C2
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sul:’-s'l'g(t:)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 2501 1 480 480

IPR2024-00568
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Description Fee Code Quantity Amount Sul:,-s'l';(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480

IPR2024-00568
Sony EX1002 Page 7



Electronic Acknowledgement Receipt

EFS ID: 25803203
Application Number: 14469210
International Application Number:
Confirmation Number: 1097

Title of Invention:

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

First Named Inventor/Applicant Name:

Robin Elenga

Customer Number:

34395

Filer:

Robert Walter Bergstrom/Joanne Bourguignon

Filer Authorized By:

Robert Walter Bergstrom

Attorney Docket Number: 35099.001C2
Receipt Date: 17-MAY-2016
Filing Date: 26-AUG-2014

Time Stamp: 16:02:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $480

RAM confirmation Number 2680

Deposit Account 502976

Authorized User

BOURGUIGNON, JOANNE

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 CFR 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination processing fees)

IPR2024-00568
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Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees)
Charge any Additional Fees required under 37 CFR 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

1178285
1 Issue Fee Payment (PTO-85B) 35099-001C2-E-ISSUEFEE.pdf no 1

60ce7b43468d7278f0647319bfdass5fe5585)
d30c

Warnings:

Information:

30582
2 Fee Worksheet (SB06) fee-info.pdf no 2

cf5d8268bade6aac5043288eb54ad98%e19
6f95d

Warnings:

Information:

Total Files Size (in bytes){ 1208867

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.

IPR2024-00568
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Application Number Application/Control No. applicar_lt(st)_/Patent under
[T ———
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER D] APPROVED [] DISAPPROVED

Date Filed : 03/15/2016

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

/MANUEL SALDANA/

U.S. Patent and Trademark Office

IPR2024-00568
Sony EX1002 Page 10



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

ﬁ%ﬂg%’;&?ﬂm 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/469,210 08/26/2014 Robin Elenga 35099.001C2
CONFIRMATION NO. 1097
34395 POA ACCEPTANCE LETTER
OLYMPIC PATENT WORKS PLLC

P.O. BOX 4277

W
SEATTLE, WA 98104

Date Mailed: 03/18/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/15/2016.

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

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

[tcouch/

page 1 of 1

IPR2024-00568
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Doc Code: PA..
PTO/AIA/BZA {07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond 1o a collection of information unless it displays a vali¢ OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form {PTO/AIA/82B) to identify the appiication to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Appiicant form. If neither form PTO/AIA/82A nor form PTO/AIAS2B identifies the application to which the Power of Attorney is
directed, the Power of Aftorney will not be recognized in the application.

Application Number 14/469,210

Filing Date August 26, 2014

First Named Inventor Robin Elenga

Title LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION
MODULES

Art Unit 2837

Examiner Name Karen Masih

Attorney Docket Number |35099.001C2

SIGNATURE of Applicant or Patent Practitioner

Sianature /Robert W. Bergstrom/ oeeovienal | March 14, 2016
Name Registration 39,806
Robert W. Bergstrom Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of 1 forms are submitted.

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

If you need assistance in completing the farm, cail 1-800-PT0-9189 and select cption 2.

IPR2024-00568
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Doc Code: PA..

intion: PTO/AIA/B2B (07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0851-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE
Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

14/469,210 08-26-2014

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/2A.)

1 hereby appoint the Patent Practitioner{s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/B2A) or identified above:

OR 34395

[:[ | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as myfour attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal fetter (form PTO/AIA/82A) or identified above. {Note: Complete form PTO/AIA/S82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR
D The address associated with Customer Number:

OR
Firm or
individual Name

Address

City | State | Zip
Country

Telephone l Email l

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Resonant Systems, Inc.

]:] Inventor or Joint Inventor (title not required below)

D Legal Representative of a Deceased or Legally incapacitated Inventor (title not required below)

Assignee or Person to Whom the Inventor is Under an Obligation o Assign (provide signer’s title if applicant is a juristic entity)

EI Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned {whose fitle is supplied below} is authorized to act on behalf of the applicant {e.g., where the applicant is a juristic entity).

Signature /Robin Elengal { Date (Optional) |
Name Robin Elenga
Titie CEO

NQTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Totai of 1 forms are submitted.

This coifection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is te file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 2 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 compiete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.$, Patent and Trademark Office, U.5.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8199 and select option 2.

IPR2024-00568
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PTO/AIA/QG (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a colfection of information uniess it displays a valid OM8 control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Resonant Systems, Inc.

Application No./Patent No.: _14/469,210 Filed/ssue Date: August 26, 2014
Titleg: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

Resonant Systems, Inc.

,a

(Name of Assignee) (Type of Assignee, e.g., corporation, parnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is {choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reef 927644 , Frame 0227 , or for which a copy
thereof is attached.

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

1. From: To:

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

Reel , Frame , or for which a copy thereof is attached.
2. From: To:

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to fiie {and by the USPTO 1o
process) an application. Gonfidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time wilt vary depending upen the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, shouid be sent o the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEZS OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

IPR2024-00568
Sony EX1002 Page 14



PTO/AIA/SE (08-12)

Approved for use threugh 01/31/2013, OMB 0651-0031
U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond 10 a colleclion of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

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

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

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

D Additional documents in the chain of title are listed on a suppiemental sheet(s).

E} As required by 37 CFR 3.73(c)(1}{i), the documentary evidence of the chain of title from the original owner to the

assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

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

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

{Robin Elenga/

Signature

March 15, 2016

Date

Robin Elenga CEO

Printed ot Typed Name

Title or Registration Number

[Page 2 of 2]

IPR2024-00568
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PTO/AIA26 (04-14)

Approved for use through 07/31/2015, OMB 0651-0031

Li.$. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required tc respond $o & collection of information uniess it i isplays a valid OMB contrci number,

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 35099.001C2

In re Application of. Resonant Systems, inc.
Application No.: 14/469,210

Filed: August 26, 2014
For: LINEAR VIBRATION MOBULES AND LINEAR-RESONANT VIBRATION MODULES

The applicant, _Resonant Systems, Inc, , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the tarminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of prior patent No. 8,860,337 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shalf be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

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

has ali claims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. El The undersigned is the applicant. if the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fire or imprisonment of not more
than five (5} years, or both.

2. The undersigned is an atterey or agent of record. Reg. No._39,906

/Robert W. Bergstror/
Signature Date

Roebert W. Bergsirom
Typed or printed name

attorney of record 206.621.1933
Titie Telephone Number

Terminal disciaimer fee under 37 CFR 1.20(d} included.

WARNING: information on this form may become pubtic. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.$.C., 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to compiete this form and/or suggestions for reducing this bu rden, should be sent 1o 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 TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9192 and select option 2.

IPR2024-00568
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Electronic Acknowledgement Receipt

EFS ID: 25196459
Application Number: 14469210
International Application Number:
Confirmation Number: 1097

Title of Invention:

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

First Named Inventor/Applicant Name:

Robin Elenga

Customer Number:

34395

Filer: Robert Walter Bergstrom/Joanne Bourguignon
Filer Authorized By: Robert Walter Bergstrom
Attorney Docket Number: 35099.001C2

Receipt Date: 15-MAR-2016

Filing Date: 26-AUG-2014

Time Stamp: 11:28:59

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
n’ | ouumentDescrpion rlotame | el | il cronen

35099-001C2-E-POA.pdf

222552

yes 5

33051b4€9496616.

39173c05912057a99255]
c%4a2
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Multipart Description/PDF files in .zip description
Document Description Start End
Power of Attorney 1 2
Assignee showing of ownership per 37 CFR 3.73 3 4
Terminal Disclaimer Filed 5 5
Warnings:
Information:
Total Files Size (in bytes)1 222552

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.

IPR2024-00568
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Application Number

Application/Control No.

Applicant(s)/Patent under
Reexamination

14/469,210 ELENGA ET AL.
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL -
DISCLAIMER [ ] APPROVED DISAPPROVED

Date Filed : 1/18/16

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

Felicia D. Roberts

The person who signed the terminal disclaimer is not the applicant, patentee or an attorney or
agent of record. 37 CFR 1.321(a) and (b). (See FP 14.26.08)

Please submit a power of attorney and also resubmit the TD. (No new fee required)

U.S. Patent and Trademark Office

IPR2024-00568
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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. USP[O gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
34395 7590 02/17/2016
OLYMPIC PATENT WORKS PLLC MASIH, KAREN
P.O. BOX 4277
SEATTLE, WA 98104 | ART UNIT PAPERNUMBER |
2837
DATE MAILED: 02/17/2016
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/469,210 08/26/2014 Robin Elenga 35099.001C2 1097

TITLE OF INVENTION: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

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

nonprovisional SMALL $480 $0 $0 $480 05/17/2016

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

IMPORTANT REMINDER: 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 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

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

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

34395 7590 02/17/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United
OLYMPIC PATENT WORKS PLLC States Postal Service with sufficient postage for first class mail in an envelope
P.O. BOX 4277 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.
SEATTLE, WA 98104
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/469,210 08/26/2014 Robin Elenga 35099.001C2 1097
TITLE OF INVENTION: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
| APPLN. TYPE ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 05/17/2016

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
MASIH, KAREN 2837 318-128000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . 8 . 2
(2) The name of a single firm (having as a member a
[J "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) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ 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 credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 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. USP[O gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
14/469,210 08/26/2014 Robin Elenga 35099.001C2 1097
| EXAMINER |
34395 7590 021772016
OLYMPIC PATENT WORKS PLLC MASIH, KAREN
P.O. BOX 4277
SEATTLE, WA 98104 | ART UNIT PAPER NUMBER |

2837

DATE MAILED: 02/17/2016

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

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

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

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/469,210 ELENGA ET AL.
; il i i AlA (First Inventor to File)
Notice of Allowability EX;'EK‘“:; ASIH ggg;“"t Statue
No

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

1. X This communication is responsive to 1/18/16.

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 1-18. 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
hite/www. uspto.covipatents/init_svents/mph/index.jsp or send an inquiry to PPHfeedback@usplo.cov..

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

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

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

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

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

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

Identifying indicia such as the application 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. [ 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
Paper No./Mail Date

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

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

/KAREN MASIH/
Primary Examiner, Art Unit 2837

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160209
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14469210 ELENGA ET AL.

KAREN MASIH 2837
CPC
Symbol Type Version
HO2P F 2013-01-01
HO2K | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
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Total Claims Allowed:
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14469210 ELENGA ET AL.
KAREN MASIH 2837
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
H| o K 33700
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
18
(Assistant Examiner) (Date)
/KAREN MASIH/
Primary Examiner.Art Unit 2837 2/9/16 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 15469210 ELENGA ET AL.
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PTO/AIA/26 (04-14)

Approved for use through 07/31/2016. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1695, no persans are required to respond to a colection of information uniess it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 35099.001C2

In re Application of. Rescnant Systems, Inc.
Application No.; 14/469,210

Filed: August 26, 2014
Eor: LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

The appticant, Resonhant Systems, Inc. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend|
beyond the expiration date of the full statutory term of prior patent No. 8,860,337 as the term of said prior patent is presentty
shortened by any terminat disclaimer, The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

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

expires for failure to pay a maintenance fee;

is held unenforceabhle;

is found invalid by a court of competent jurisdiction;

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

has ali ¢laims canceled by a reexamination certificate;

is reissued; or

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

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

I hereby acknowledge that any willful false statements made are punishable under 18 U.8.C. 1001 by fine or imprisonment of not more
thar: five (5) years, or both.

2 The undersigned is an attorney or agent of record.  Reg. No._39,906

/Robert W. Bergstrom/
Signature Date

Robert W. Bergstrom
Typed or printed name

attorney of record 206.621.1933
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The informaticn is required to oblain or retain a benefit by the pubiic which is to file (and by the USPTO
to process} an application. Confidentiality is governed by 35 1.8.C. 122 and 37 CFR 1.1 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this for andior suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Cffice, U.S. Department of Commerce, P.C. Box 1450, Alexandria, VA 22313-1450, DO NQT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0, Box 1450, Alexandria, VA 22343-1450.

i you need assistance in completing the form, call 1-800-PTO-9188 and select aption 2.
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Electronic Patent Application Fee Transmittal

Application Number:

14469210

Filing Date:

26-Aug-2014

Title of Invention:

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

First Named Inventor/Applicant Name:

Robin Elenga

Filer: Robert Walter Bergstrom/Joanne Bourguignon
Attorney Docket Number: 35099.001C2
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
e . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

IPR2024-00568
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Description Fee Code Quantity Amount Sul:,-s'l';(t:)l in
Miscellaneous:
Statutory or Terminal Disclaimer 2814 1 160 160
Total in USD ($) 160
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Electronic Acknowledgement Receipt

EFS ID: 24647144
Application Number: 14469210
International Application Number:
Confirmation Number: 1097

Title of Invention:

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

First Named Inventor/Applicant Name:

Robin Elenga

Customer Number:

34395

Filer:

Robert Walter Bergstrom/Joanne Bourguignon

Filer Authorized By:

Robert Walter Bergstrom

Attorney Docket Number: 35099.001C2
Receipt Date: 18-JAN-2016
Filing Date: 26-AUG-2014

Time Stamp: 13:01:20

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $160

RAM confirmation Number 10836

Deposit Account 502976

Authorized User

BOURGUIGNON, JOANNE

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 CFR 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CFR 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees)
Charge any Additional Fees required under 37 CFR 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document Document Description File Name File Slze(B)ftes)l Multl- -Pages
Number Message Digest | Part/.zip| (if appl.)
118486
1 35099-001C2-E-RESPONSE.pdf yes 4
b3b0e638f7feSa2ee024c2f73ch67fc924c22)
382
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Amendment/Req. Reconsideration-After Non-Final Reject 2 2
Applicant Arguments/Remarks Made in an Amendment 3 3
Terminal Disclaimer Filed 4 4
Warnings:
Information:
30459
2 Fee Worksheet (SB06) fee-info.pdf no 2
b1192ae571271d7c950482978¢16047d0fS|
Warnings:
Information:
Total Files Size (in bytes){ 148945

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 asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

TRAN.LET

Document Description: Transmittal Letter

TRANSMITTAL
FORM

{fc be used for all correspondence after initial filing)

PTO/SB/21 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

edtore

.. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
ationuniess it di 3 vali B

\ Total Number of Pages in This Submission |4

" e reqg g collection of information [LISDIZ
Application Number 14/469,210
Filing Date August 26, 2014
First Named inventor Resonant Systems, Inc.
Art Unit 2837
Examiner Name Karen Masih
Attorney Docket Number | ooc0 000 J

ENCLOSURES  (Check all that apply)

Lo oo

D Fee Transmittal Form

i:[ Fee Attached

Amendment/Reply
D After Final

D Affidavits/declaration(s)
Extension of Time Request
Express Abandonment Request

Information Disclosure Statement

Certified Copy of Priority
Document{s)

Reply to Missing Parts/
Incomplete Appilication

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

Drawing(s}

Licensing-related Papers

Petition

Petition to Convertto a

Pravisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Terminal Disclaimer

Reguest for Refund

LOROOn o

CD, Number of CD(s)
I:l Landscape Table on CD

oot o

After Aliowance Communication to TC
Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

Proprietary [nformation

Status Letter

Other Enclosure(s) {please |dentify
below):

Remarks §

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

Olympic Patent Works PLLC

Signature

/Robert W. Bergstrom/

Printed name

Robert W. Bergstrom

Date

January 15, 2016

I Reg. No. | 39,906

-

CERTIFICATE OF TRANSMISSION/MAILING

\

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below:

Signature

VIA EFS WEB

Wped or printed name

Date /

This collection of information is required by 37 CFR 1.5, The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process}) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time witt vary depending upon the individual case. Any comments on the
amount of time you require to compiete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, calf 1-800-PTO-9199 and select option 2.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Resonant Systems, Inc.

Application No.: 14/469,210

Filed: August 26, 2014

Title: LINEAR VIBRATION MODULES AND LINEAR-RESONANT
VIBRATION MODULES

Conf. No.: 1097
Examiner: Karen Masih
Art Unit: 2837
Docket No.: 35099.001C2

Date: January 15, 2016
MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
RESPONSE

INTRODUCTORY COMMENTS

Sir:

In response to the Office Action dated November 25, 2015, please

consider the following remarks:
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REMARKS

Claims 1-18 are pending in the current application. In an Office
Communication dated November 25, 2015, the Examiner rejected claims 1 and 14-18 on
the ground of non-statutory double patenting, objected to claims 2-13 as being dependent
on a rejected base claim, and indicated that the rejections off claims 1 and 14-18 could be
overcome by filing a terminal disclaimer. A terminal disclaimer is included with the
current response.

In Applicant's representative's opinion, all of the claims remaining in the
current application are clearly allowable. Favorable consideration and a Notice of

Allowance are earnestly solicited.

Respectfully submitted,
Resonant Systems, Inc.
Olympic Patent Works PLL.C

/Robert W. Bergstrom/
Robert W. Bergstrom
Registration No. 39,906

Olympic Patent Works PLLC
P.O. Box 4277

Seattle, WA 98194-0277
206.621.1933 telephone
206.621.5302 fax
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD | Applcation or Docket Number | Fiing Date
Substitute for Form PTO-875 14/469,210 08/26/2014 D To be Mailed
eNTITY: [ LAarce [X] smaLL [] micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 easic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (¢))
[] sEARcH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
D EXAMINATION FEE N/A N/A N/A
(37 CFR 1.16(0), (p), or (qQ))
TOTAL CLAIMS . N
(37 CFR 1.16()) minus 20 = XS =
INDEPENDENT CLAIMS N
(37 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
‘:@PCL’lgﬁﬂlgN SIZE FEE for small entity) for each additional 50 sheets or
( 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
p—
] MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16(j))
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= 01/18/2016 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
= [ogeem |18 Minus | -+ 20 -0 x s40 - 0
Independent " . —
E ‘370’;R 1.16(n) 1 Minus 3 =0 x $210 = 0
S | [ Application Size Fee (37 CFR 1.16(s))
<C  f—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z || Total 37cFr " . -
W L) Minus - X $ -
Ind dent * i ox
= B Minus - xs -
& | T Apiication size Fee (37 GFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

TOTAL ADD’L FEE

LIE

/TAMMY d. MCBETH BROWN/

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

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW USP[O gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONEIRMATION NO. |
14/469,210 08/26/2014 Robin Elenga 35099.001C2 1097
34395 7590 112512015
EXAMINER

OLYMPIC PATENT WORKS PLLC | |
P.O. BOX 4277 MASIH, KAREN
SEATTLE, WA 98104

| ART UNIT I PAPER NUMBER |

2837
| NOTIFICATION DATE | DELIVERY MODE |
11/25/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

joanne @ olympicpatentworks.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/469,210 ELENGA ET AL.

Office Action Summary Examiner Art Unit ATA (First Inventor to File)
KAREN MASIH 2837 ,S\l‘;‘“s

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

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

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[] Responsive to communication(s) filedon _____
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[1 An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X] Claim(s) 1-18is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)X Claim(s) 1 .and 14-18is/are rejected.
8)[X] Claim(s) 2-13is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitp/iwww, usplo.gov/patents/init_events/privindax.jsp or send an inquiry to PPHiesdbacki@uspio.qoy.

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

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[] Some* ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) EI Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) IZI Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 l:l Other:
Paper No(s)/Mail Date 8/27/14. ) S p—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20151109
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Application/Control Number: 14/469,210 Page 2
Art Unit: 2837

1. The present application is being examined under the pre-AlA first to invent
provisions.
2. The nonstatutory double patenting rejection is based on a judicially created

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

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. See MPEP §
717.02 for applications subject to examination under the first inventor to file provisions

of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for

IPR2024-00568
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Application/Control Number: 14/469,210 Page 3
Art Unit: 2837

applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/forms/. The filing date of the application in which the
formis filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out
completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to
http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

3. Claims 1, 14-18 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-5 of U.S. Patent No. 8860337. Although the claims at
issue are not identical, they are not patentably distinct from each other because claims
1, 14-17 of instant application is anticipated by combined claims 1-5 of 8860337.

4. Claims 2-13 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 KAREN MASIH whose telephone number is (571)272-
2068. The examiner can normally be reached on m-f 8.30-6.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Eduardo Colon Santana can be reached on 571-272-2060. The fax phone
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Art Unit: 2837

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

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Karen Masih
Primary Examiner
Art Unit 2837

/KAREN MASIH/
Primary Examiner, Art Unit 2837
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants . Robin Elenga et al.
Application No. 1 14/469.210
Filed : August 26,2014
For : LINEAR VIBRATION MODULES AND LINEAR-RESONANT
VIBRATION MODULES
Docket No. : 35099.001C2
Date : August 26, 2014

COMMISSIONER FOR PATENTS
P.0. BOX 1450
ALEXANDRIA, VA 22313-1450

INFORMATION DISCT.OSURE STATEMENT

Sir:

In accordance with 37 C.F.R. 1.97(b), applicants wish to make known to the
Patent and Trademark Office the references set forth on the attached form PTO/SB/08A.
Although the aforesaid references are made known to the Patent and Trademark Office in
compliance with applicants’ duty to disclose all information they are aware of which is
believed relevant to the examination of the above-identified application, applicants believe
that their invention is patentable. This application relies, under 35 U.S.C. § 120, on the
earlier filing date of prior Application No. 13/345,607, filed January 6, 2012. The references
listed on the attached form were submitted to and/or cited by the Patent and Trademark Office
in this prior application and, therefore, are not required to be provided in this application.

Please acknowledge receipt of this Information Disclosure Statement and
kindly make the cited reference of record in the above-identified application.

At anytime during the pendency of this application, please charge any fees
required or credit any overpayment to Deposit Account No. 50-2976 pursuant to 37 CFR
1.25. Additionally, please charge any fees to Deposit Account No. 50-2976 under 37 CFR
1.16 through 1.21 inclusive, and any other sections in Title 37 of the Code of Federal
Regulations that may regulate fees.

Respectfully submitted,
Robin Elenga et al.
OcomeIc PATENT Worxs PLLC

/Robert W, Bergstrom/
Robert W. Bergstrom
Registration No. 39,906

Olympic Patent Works PL-C
P.0. Box 4277

Seattle, WA 98194-0277
206.621.1933 telephone
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Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF GOMMERGE

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

Application Number 14468210
Filing Date 2014-08-26
INFORMATION DISCLOSURE First Named Inventor | Robin Elenga
STATEMENT BY APPLICANT |
( Not for submission under 37 CFR 1.99)
Examiner Name [
Attorney Docket Number l 35099.001C2
U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
I Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
KM/ 1120414 1914-12-08 F.E. Schoolfield et al.
2 3728654 1973-04-17 Tada
KM/
KM/A3 4549535 1985-10-20 | Wing
KM 4 4692999 1987-08-15 Frandsen
5 5017819 1991-05-21 Patt et al.
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MM /7 5424592 1995-06-13 Bluen et al.
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Filing Date 2014-08-26
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{ Not for submission under 37 CFR 1.99)
Examiner Name I
Attorney Docket Number | 35099.001C2
KM/ 9 5955709 1999-21-09 Amaya et al.
e ng 111 1999-10-2 |
KM/ |10 5973422 0-26 Clamme
KM 1 5231336 1993-07-27 van Namen
12 5231337 1993-07-27 van Namen
KM/
KM/ |18 6323568 2001-11-27 Zabar, Nahum
KM |14 6326706 B1 2001-12-04 Zhang
KM s 7449803 B2  |2008-11-11  |Sahyoun
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19 7859144 B1 2010-12-28 Sahyoun
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( Not for submission under 37 CFR 1.99)

First Named Inventor ] Robin Elenga
Art Unit |

Examiner Name ]

Attorney Docket Number | 35099.001C2

) 20 7768160 B1 2012-08-03 Sahyoun
KM/
If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
Examiner; .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
. Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document -
Figures Appear
M il 20040055598 2004-03-25 Crowder et al.
IRACH i
KM 2 20050231045 2005-10-05 Oba et al.
KAML3 20050275508 2005-12-15 | Ormetal.
4 20080138875 2006-06-29 Kim et al,
KM
5 20060208600 2006-09-21 Sahyoun, Joseph Y,
KM/
; ;| B 20110144426 2011-06-16 Blenk et al.
KM
7 20110248817 2011-10-03 Housten et al.
KM
KM/|8 20120212895 2012-08-23 | Cohen et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.
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Application Number 14468210

Filing Date 2014-08-26
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STATEMENT BY APPLICANT At Unit i

( Not for submission under 37 CFR 1,99)

Examiner Name |
Attorney Docket Number [ 35098.001C2

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document  § Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Numbers Code2i Coded| Date ngument Passages or Relevant
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Matsushita Electric
{ !
KM/ 1 1376 833 EP AT |2004-01-02 | g O

if you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

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

Examiner| Cite
Initials* | No

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

Examiner Signature KarenMasih Date Considered 11/09/2015
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citaticn if not in conformance and not considered. Include copy of this form with next communication to applicant.

* See Kind Codes of USPTO Patent Documents at www. USETQ.GON or MPEP 901.04. 2 Enter office that issued the dacument, 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.
* Kind of document by the appropriate symbots as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
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Appilication Number 14469210

Filing Date 2014-08-26

INFORMATION DISCLOSURE

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

First Named Inventor l Robin Elenga
Art Unit |

Examiner Name l

Attorney Docket Number |35099.00102

CERTIFICATION STATEMENT

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

That each item of information contained in the information disclosure statement was first cited in any communication
] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.897(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 1.58(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}(2).

<] See attached certification statement.
[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4{d} for the
form of the signature.

Signature /Robert W. Bergstrom/ Date (YYYY-MM-DD) 2014-08-27
Name/Print Robert W. Bergstrom Registration Number 39,008

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 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.C. 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 22313-1454,

EFS Web 2.1.17
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/469,210 08/26/2014 Robin Elenga 35099.001C2
CONFIRMATION NO. 1097
34395 PUBLICATION NOTICE

OLYMPIC PATENT WORKS PLLC

P.0. BOX 4277 R LA AT

SEATTLE, WA 98104

Title:LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

Publication No.US-2014-0361714-A1
Publication Date:12/11/2014

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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO.gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/469,210 08/26/2014 3658 730 35099.001C2 18 1
CONFIRMATION NO. 1097
34395 FILING RECEIPT

OLYMPIC PATENT WORKS PLLC

P.0. BOX 4277 R R LA

SEATTLE, WA 98104 00000007052

IR

997

Date Mailed: 09/04/2014

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

Inventor(s)
Robin Elenga, Seattle, WA;
Brian Marc Pepin, Oakland, CA;
Glen Tompkins, Woodinville, WA;
Applicant(s)
Resonant Systems, Inc., Seattle, WA
Assignment For Published Patent Application
Resonant Systems, Inc., Seattle, WA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/345,607 01/06/2012
which is a CIP of 12/782,697 05/18/2010 PAT 8093767
which claims benefit of 61/179,109 05/18/2009

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 09/03/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/469,210

Projected Publication Date: 12/11/2014

Non-Publication Request: No
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Early Publication Request: No
** SMALL ENTITY **
Title

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES
Preliminary Class

074
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 14/469,210
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S$) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), of (c)) N/A N/A N/A 70 N/A
SEARCH FEE
A o) N/A N/A N/A 300 N/A
EXAMINATION FEE
A TN FEE N/A N/A N/A 360 N/A
TOTAL CLAIMS ' *
(37 CFR 1.16(7)) 18 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS ’ *
(37 CFR 1.16(h)) 1 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total " =
s (37 oFg? 16(i) Minus = OR =
% Independent Minus = _ OR _
| wrcrRri1em)
<§( 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(S) RATES) FEE(S)
E AMENDMENT PAID FOR
L Total Minus = =
= (37 ch ?160)) OR -
% Independent Minus = _ OR _
w (37 CFR 1.16(h))
<§( Application Size Fee (37 GFR 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.
** |If 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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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants . Robin Elenga et al.
Application No. 1 14/469,210
Filed © August 26,2014
For . LINEAR VIBRATION MODULES AND LINEAR-RESONANT
VIBRATION MODULES
Docket No. 35099.001C2
Date : August 26, 2014

COMMISSIONER FOR PATENTS
P.0. BOX 1450
ALEXANDRIA, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

In accordance with 37 C.F.R. 1.97(b), applicants wish to make known to the
Patent and Trademark Office the references set forth on the attached form PTO/SB/08A.
Although the aforesaid references are made known to the Patent and Trademark Office in
compliance with applicants’ duty to disclose all information they are aware of which is
believed relevant to the examination of the above-identified application, applicants believe
that their invention is patentable. This application relies, under 35 U.S.C. § 120, on the
earlier filing date of prior Application No. 13/345,607, filed January 6, 2012. The references
listed on the attached form were submitted to and/or cited by the Patent and Trademark Office
in this prior application and, therefore, are not required to be provided in this application.

Please acknowledge receipt of this Information Disclosure Statement and
kindly make the cited reference of record in the above-identified application.

At anytime during the pendency of this application, please charge any fees
required or credit any overpayment to Deposit Account No. 30-2976 pursuant to 37 CFR
1.25. Additionally, please charge any fees to Deposit Account No. 50-2976 under 37 CFR
1.16 through 1.21 inclusive, and any other sections in Title 37 of the Code of Federal
Regulations that may regulate fees.

Respectfully submitted,
Robin Elenga et al.
OLAMPIC PATENT WORKS ¢LLC

/Robert W. Bergstrom/
Robert W. Bergstrom
Registration No. 39,906

Olympic Patent Works PLLC
P.C. Box 4277

Seattle, WA 98194-0277
206.621.1933 telephone
206.621.5302 fax
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Doc code: PTC/SBI0Ba {01-10)
Docd de .“38 - Inf tion Discl Stat t (IDS) Filed Approved for use threugh 07/31/2012. OMB 0651-0031
oc description: Information Disclosure Statement (IDS) File U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14468210
Filing Date 2014-08-26
INFORMATION DISCLOSURE First Named Inventor | Robin Elenga
STATEMENT BY APPLICANT At Urit E
{ Not for submission under 37 CFR 1.99)
Examiner Name [
Attorney Docket Number E 35099.001C2
U.S.PATENTS
. . ) . Pages,Columns,Lines where
E)i(t?;?:ner Sge Patent Number glc;]c?e‘ Issue Date i;lfax c';?tz dogiitemngi or Applicant Relevant Passages or Relevant
Figures Appear
1 1120414 1914-12-08 F.E. Schoolfield et al.
2 3728654 1973-04-17 Tada
3 4549535 1985-10-29 Wing
4 4692929 1987-09-15 Frandsen
5 5017819 1991-05-21 Patt et al.
6 5187398 1993-02-16 Stuart et al.
7 5424592 1995-06-13 Bluen et al.
8 58396076 1998-04-20 van Namen

EFS Web 2.1.17
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number 14469210

Filing Date

2014-08-26

First Named Inventor 1 Robin Elenga

Art Unit

Examiner Name 1

Attorney Docket Number |35099.{)0102

<] 5955799 1999-21-09 Amaya et al.
10 5973422 1999-10-26 Clamme

11 5231336 1893-07-27 van Namen
12 5231337 1893-07-27 van Namen
13 8323568 2001-11-27 Zabar, Nahum
14 6326706 B1 2001-12-04 Zhang

15 7448803 B2 2008-11-11 Sahyoun

16 7474018 B2 2009-01-06 Shimizu et al,
17 7768168 B2 2010-08-03 Aschoff et al.
18 7771348 B2 2010-08-10 Madsen et al.
19 7859144 B1 2010-12-28 Sahyoun

EFS Web 2,1,17
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Application Number 14469210
Filing Date 2014-08-26
INFORMATION DISCLOSURE First Named Inventor l Robin Elenga
STATEMENT BY APPLICANT At Unit |
( Not for submission under 37 CFR 1.99)
Examiner Name ]
Attorney Docket Number |35099.0D1C2
20 7768160 B1 2012-08-03 Sahyoun
If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
Examiner Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
. Cite No . Relevant Passages or Relevant
Initial Number Code?| Date of cited Document -
Figures Appear
1 20040055598 2004-03-25 Crowder et al.
2 20050231045 2005-10-05 Oba et al.
3 20050275508 2005-12-15 Orr et al.
4 20060138875 2006-06-29 Kim et al,
5 20060208600 2006-09-21 Sahyoun, Joseph Y.
6 20110144426 2011-06-16 Blenk et al.
7 20110248817 2011-10-03 Housten et al.
8 20120212885 2012-08-23 Cohen et al.
If you wish to add additional U.S. Published Application citation information please click the Add button.

EFS Web 2.1.17

IPR2024-00568
Sony EX1002 Page 62



Application Number 14469210

Filing Date 2014-08-26
INFORMATION DISCLOSURE First Named Inventor | Robin Elenga
STATEMENT BY APPLICANT At Unit !

( Not for submission under 37 CFR 1,99)

Examiner Name |

Attorney Docket Number 135099.0{1102

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Appilicant of cited where Relevant TS
Initial*  [No |Numbers Code?i Coded| Date PP Passages or Relevant
Document :
Figures Appear
Matsushita Electric
1 1376833 EP Al 2004-01-02 |00 ks, Ltd O

if you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

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

Examiner| Cite
Initials* | No

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through a
citaticn if not in conformance and not considered. Include copy of this form with next communication to applicant.

* See Kind Codes of USPTO Patent Documents at www. USPTQ,GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-lstter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possibte. 5 Applicant is to place a check mark here i
English language translation is attached.

EFS Web 2,1.47
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Application Number 14469210
Filing Date 2014-08-26

INFORMATION DISCLOSURE

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

First Named Inventor I Robin Elenga
Art Unit |
Examiner Name l

Attorney Docket Number |35099.001CZ

CERTIFICATION STATEMENT

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

That each item of information contained in the information disclosure statement was first cited in any communication
] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}{(2).

] See attached certification statement.
[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4{d) for the
form of the signature.

Signature {Robert W. Bergstrom/ Date (YYYY-MM-DD) 2014-08-27

Name/Print Robert W. Bergstrom Registration Number 39,906

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 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, Alexandtria,
VA 22313-1450,

EFS Web 2.1.17
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Electronic Acknowledgement Receipt

EFS ID: 19978205
Application Number: 14469210
International Application Number:
Confirmation Number: 1097

Title of Invention:

LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

First Named Inventor/Applicant Name:

Robin Elenga

Customer Number:

34395

Filer:

Robert Walter Bergstrom/Joanne Bourguignon

Filer Authorized By:

Robert Walter Bergstrom

Attorney Docket Number: 35099.001C2
Receipt Date: 27-AUG-2014
Filing Date:
Time Stamp: 12:58:57

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
Inf tion Discl Stat t (IDS) 180009
nformation Disclosure Statemen
1 Form (SB0S) 35099-001C2-E-IDS.pdf no 6
1186101 ca83e154f2ff2c7d6186d1<17d770c|
Warnings:
Information:
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This is notan USPTO supplied IDS fillable form

Total Files Size (in bytes):l 180009

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Under the Paperwork Reduction Act of 1995 no persons are required to re
UTILITY

PTO/AIA/LS (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S, Patent and Frademark Office; U.S. DEPARTMENT GF COMMERCE

spond to a collection of information unless it displays a valid OMB contrel number
Attorney Dacket No. 35099.001C2

PATENT APPLICATION

First Nomed inventor | Robin Elenga et al.

TRANSMITTAL Title Linear Vibration Modules ...
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. V EA E F S WEB j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 cancerning utility patent application contents. ADDRESS TO: P.0. Box 1450

Alexandria, VA 22313-1450

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

ACCOMPANYING APPLICATION PAPERS

2 Applicant asserts small entity status.
See 37 CFR1.27

3.[__] Appficant certifies micro entity status. See 37 CFR 129,
Applicant must attach form PTQ/58/15A or B or equivalent.

4. Specification [Totai Pages 29 i
Both the claims and abstract must start on a new page.
{See MPEP § 608.01(a) for information an the preferred arrangement)

5.[/] Drawing(s) (35US.C. 113)  [Total Sheets 20 ]

6. Inventor's Oath or Declaration |Total Poges 3 1
{inciuding substitute statements under 37 CFR 1.64 and assignments
serving as an oath or decloration under 37 CFR 1.63(e)}

a. Newly executed {original or copy)
b.D A copy from a prior application (37 CFR 1.63{d))

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

8, CD-ROM or CD-R
in duplicate, large table, or Computer Program {Appendix}

D Landscape Table on CD

9. Nucleotide and/or Amine Acid Sequence Submission
(if applicable, items a. - ¢. are required)

a [:| Computer Readable Form {CRF}
b. |:| Specification Sequence Listing on:
i, [ ] Co-ROM or CD-R (2 copies); or

ii.D Paper

1C. m Assignment Papers
{cover sheet & document(s)}
Name of Assignee

11.[_| 37 CFR3.73(c) Statement [_] Power of Attorney

(when there is an assignee)
12, D English Translation Document
(if applicable)
13. D information Disclosure Statement
{PTO/SB/08 or PTD-1449)
D Copies of citations attached
14, D Prefiminary Amendment
15 D Return Receipt Postcard
{MPEP % 503) {Shculd be specifically itemized)
16. D Certified Copy cf Priority Document(s)
(if foreign priority is claimed)

17. D Nonpublication Request
Under 35 U.5.C. 122(b}{2}{B}{i}. Applicant must attach form PTC/5B/35
or equivalent.

18.[_| Other:

c. B Statements verifying identity of above copies

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

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

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 54395

OR D Correspondence address below

Name

Address

City State

Zip Code

Country Telephone

Email

[ signatre | /RObert W. Bergstrom/

Date Aug. 26, 2014

Name

(print/rype) |RODEIT W. Bergstrom

Registration No.
(Attorney/Agent) 39 ’ 90 6 )

This collection of infermation s required by 37 CFR 1.53(b), The information is required to obtain or retain a bensfit by the public which is to file (and by the USPTO

to process} an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
including gathering, preparing, and submitting the completed application form to t

1,21 2nd 1.14. This collection is estimated to tzke 12 minutes to complete,
he USPTO. Time will vary depending upon the individual case. Any comments on

the amount of time you require to complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S. Patent and
Trademark Cffice, U.5. Department of Commetce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TQO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 2450, Afexandria, VA 22313-1450.

If you need assistance in compieting the form, coll 1-860-P70-9159 and seect option 2.
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PTOIAIADT (064123

Approved for use through 01/31/2014. OMB 06510032

U.3. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond 10 a collection of information uniess it displays a valid OME conirol number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

invention

As the befow named inventor, | hereby declare that:

This declaration -
is directad to; [E The attached application, or

D United States appiication or PCT international application number

filed on

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

| believe that | am the original inventor or an ofiginal joint inventor of & claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punistable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5} years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitiing personal information in documents filed in a patent application that may
contribute to identity theft. Personal infermation such as social security numbers, bank account numbers, or credit card numbers
{ather than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support & pefition or an application. If this type of personal information is included in documents submitted 1o the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the recors of a patent application is available to the public after publication of the
application (unless a non-publication request in compiiance with 37 CFR 1.213(a) is made in the application} or issuance of a
patent, Furthermore, the record from an abandoned application may alse be available to the publicif the application is
referenced in a published application or an issued patent (see 37 CFR 1,14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly avaiiable.

LEGAL NAME OF INVENTOR

inventor: Ro m '(Ele a

Signature:

Date {Optional) 2%‘?/} el { zft

N—_”

Note: An application data sheel (PTO/SE/M4 or equivalent), includiog naming the entire inventive entily, must accompany this form or must have
Dbeen previously filed. Use an additional PTO/AIA/D1 form for each additional inventor.

This collection of Information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is fequired fo oblain of retain @ benefit by the public which is t file {and
by the USPTQ to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering. preparing, and submidting the completed application form to the USPTO, Time will vary depending upen the individuai case. Any
comments on the amount of time you require to complete this form and/or suggestians for reducing this burden, should be sent 10 the Chief Information Officer, U.S.
Paient and Trademark Office, U.S. Depastment of Commerce, £.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SENG FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO; Commissioner for Patents, P.O. Bax 1450, Alexandria, VA 22313-1450.

¥ you need assistance in completing the form, calt 1-860-PT0-9199 and select oplion 2.
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PTO/AIAD? (06-12)

Approved for use through 61/31/2014, OMB 0661-0032

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

Under the Paperwork Reduction Act of 1995, na persons are required ta respond to a collection of information unless it displays a valld OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of  § LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

Invention

As the below named inventor, | hereby declare that:

This declaration I
is directed to: El The attached application, or

D United States application or PCT international application number

filed on

The above-identified appiication was made or authorized fo be made by me.

I believe that | am the oniginal inventor or an original joint inventor of a claimed invenition in the application.

I hereby acknawledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is hever required by the USPTO
to support a petition or an application. if this type of personal information is included in documents submitted to the USPTO,
petiticners/applicants should consider redacting such personal infarmation from the documents before submitting them to the
USPTO. Petitionerfapplicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application s
referenced in a published application or an issued patent {(see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for paymant pumposes are not retained in the application file and therefore are not publicly avaitable.

LEGAL NAME OF INVENTOR

Inventor Brian MW Date (Optional) : 8} ;:5 } &U \q—_
—::ﬁ"’—_— o

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additiona? inventor.

Signature:

This collection of information is required by 35 U.8.C. 145 and 37 CFR 1.63. The information is required to cbtain or retain & benefit by the public which is fo fila (and
by the USPTO to process) an application. Confidentlatity is governed by 35 U.8.C. 122 and 27 CFR 1,11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, prepating, and submitiing the completed application form to the USPTO. Time will vary depending tpoh the ingividual case. Any
comments on the amount of tima you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Infornation Officer, U.5.
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 223131450,

If you need assistance in cornplating the form, cail 1-800-PTO-9159 and select oplion 2.
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PTOIAIALT (06+12)
Approved for use through 01/31/2044, OMB 0651-0032
U.S. Patant and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reducticn Act of 1895, no persons are required to raspond to a collection of information unless it displays & valid OMB control numnber.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

titeof | LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION MODULES

invention

As the below named inventor, | hereby declare that:

This declaration ¢ nati
is directed to! The attached application, or

D United States application or PCT international application number

filad on

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

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

! hereby acknowledge that any willful false statement made in this declaratior is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five {5) years, or both.

WARNING:
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LINEAR VIBRATION MODULES AND LINEAR-RESONANT VIBRATION
MODULES

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of Application No. 13/345,607, filed
January 6, 2012, which is a continuation-in-part of Patent No. 8,093,767, issued
January 10, 2012, which claims the benefit of Provisional Patent Application No.
61/179,109, filed May 18, 2009.

TECHNICAL FIELD

The current application is related to vibration-generating devices and,
in particular, to vibration modules that can be incorporated into a wide variety of
different types of electromechanical devices and systems to produce vibrations of

selected amplitudes and frequencies over a wide range of amplitude/frequency space.

BACKGROUND

Vibration-inducing motors and mechanisms have been used for many
years in a wide variety of different consumer appliances, toys, and other devices and
systems. Examples include vibration signals generated by pagers, vibration-driven
appliances, such as hair-trimming appliances, electric toothbrushes, electric toy
football games, and many other appliances, devices, and systems. The most common
electromechanical system used for generating vibrations is an intentionally
unbalanced electric motor.

Figures 1A-B illustrate an unbalanced electric motor typically used for
generating vibrations in a wide variety of different devices. As shown in Figure 1A, a
small, relatively low-power electric motor 102 rotates a cylindrical shaft 104 onto
which a weight 106 is asymmetrically or mounted. Figure 1B shows the weight
asymmetrically mounted to the shaft, looking down at the weight and shaft in the
direction of the axis of the shaft. As shown in Figure 1B, the weight 106 is mounted
off-center on the electric-motor shaft 104. Figures 2A-B illustrate the vibrational
motion produced by the unbalanced electric motor shown in Figures 1A-B. As shown

in Figures 2A-B, the asymmetrically-mounted weight creates an elliptical oscillation
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of the end of the shaft, normal to the shaft axis, when the shaft is rotated at relatively
high speed by the electric motor. Figure 2A shows displacement of the weight and
shaft from the stationary shaft axis as the shaft is rotated, looking down on the weight
and shaft along the shaft axis, as in Figure 1B. In Figure 24, a small mark 202 is
provided at the periphery of the disk-shaped end the of electric-motor shaft to
illustrate rotation of the shaft. When the shaft rotates at high speed, a point 204 on
the edge of the weight traces an ellipsoid 206 and the center of the shaft 208 traces a
narrower and smaller ellipsoid 210. Were the shaft balanced, the center of the shaft
would remain at a position 212 in the center of the diagram during rotation, but the
presence of the asymmetrically-mounted weight attached to the shaft, as well as other
geometric and weight-distribution characteristics of the electric motor, shaft, and
unbalanced weight together create forces that move the end of the shaft along the
elliptical path 210 when the shaft is rotated at relatively high speed. The movement
can be characterized, as shown in Figure 2B, by a major axis 220 and minor axis 222
of vibration, with the direction of the major axis of vibration equal to the direction of
the major axis of the ellipsoids, shown in Figure 2A, and the length of the major axis
corresponding to the amplitude of vibration in this direction. In many applications, in
which a linear oscillation is desired, designers seek to force the major-axis-
amplitude/minor-axis-amplitude ratio to be as large as possible, but, because the
vibration is produced by a rotational force, it is generaily not possible to achieve
linear oscillation. In many cases, the path traced by the shaft center may be close to
circular. The frequency of vibration of the unbalanced electric motor is equal to the
rotational frequency of the electric-motor shaft, and is therefore constrained by the
rate at which the motor can rotate the shaft. At low rotational speeds, little vibration
is produced.

While effective in producing vibrations, there are many problems
associated with the unbalanced-electric-motor vibration-generating units, such as that
shown in Figure 1A, commonly used in the various devices, systems, and applications
discussed above. First, unbalancing the shaft of an ¢electric motor not only produces

useful vibrations that can be hamessed for various applications, but also produces
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destructive, unbalanced forces within the motor that contribute to rapid deterioration
of motor parts. Enormous care and effort is undertaken to precisely balance rotating
parts of motors, vehicles, and other types of machinery, and the consequences of
unbalanced rotating parts are well known to anyone familiar with automobiles,
machine tools, and other such devices and systems. The usefuol lifetimes of many
devices and appliances, particularly hand-held devices and applances, that employ
unbalanced electric motors for generating vibrations may range from a few tens of
hours to a few thousands of hours of use, after which the vibrational amplitude
produced by the devices declines precipitously as the electric motor and other parts
deteriorate.

A second problem with unbalanced electric motors is that they are
relatively inefficient at producing vibrational motion. A far greater amount of power
is consumed by an unbalanced electrical motor to produce a given vibrational force
than the theoretical minimum power required to produce the given vibrational force.
As a result, many hand-held devices that employ unbalanced electric motors for
generating vibrations quickly consume batteries during use.

A third problem with unbalanced electric motors, discussed above, is
that they generally produce elliptical vibrational modes. Although such modes may
be useful in particular applications, many applications can better use a linear
oscillation, with greater directional concentration of vibrational forces. Linear
oscillation cannot generally be produced by unbalanced electric motors.

A fourth, and perhaps most fundamental, problem associated with
using unbalanced electric motors to generate vibrations is that only a very limited
portion of the total vibrational-force/frequency space is accessible to unbalanced
electric motors. Figure 3 shows a graph of vibrational force with respect to frequency
for various types of unbalanced electric motors. The graph is shown as a continuous
hypothetical curve, although, of course, actual data would be discrete. As shown in
Figure 3, for relatively low-power electric motors used in hand-held appliances, only
a fairly narrow range of frequencies centered about 80 Hz {302 in Figure 3) generate a

significant vibrational force. Moreover, the vibrational force is relatively modest.

IPR2024-00568
Sony EX1002 Page 79



10

15

20

25

30

Docket No. 35099.001C2

The bulk of energy consumed by an unbalanced electric motor is used to spin the
shaft and unbalanced weight and to overcome frictional and inertial forces within the
motor. Only a relatively small portion of the consumed energy is translated into
desired vibrational forces.

Because of the above-discussed disadvantages with the commonly
employed unbalanced-electric-motor  vibration-generation  units,  designers,
manufacturers, and, ultimately, users of a wide variety of different vibration-based
devices, appliances, and systems continue to seek more efficient and capable
vibration-generating units for incorporation into many consumer appliances, devices,

and systems.

SUMMARY

The current application is directed to various types of linear vibrational
modules, including linear-resonant vibration modules, that can be incorporated in a
wide variety of appliances, devices, and systems to provide vibrational forces. The
vibrational forces are produced by linear oscillation of a weight or member, in turn
produced by rapidly alternating the polarity of one or more driving electromagnets.
Feedback control is used to maintain the vibrational frequency of linear-resonant
vibration module at or near the resonant frequency for the linear-resonant vibration
module. Both linear vibration modules and linear-resonant vibration modules can be
designed to produce vibrational amplitude/frequency combinations throughout a large

region of amplitude/frequency space.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A-B illustrate an unbalanced electric motor typically used for
generating vibrations in a wide variety of different devices.

Figures 2A-B illustrate the vibrational motion produced by the
unbalanced electric motor shown in Figures 1A-B.

Figure 3 shows a graph of vibrational force with respect to frequency

for various types of unbalanced electric motors.
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Figures 4A-G illustrate one particular LRVM, and operation of the
particular LRVM, that represents one implementation of the linear-resonant vibration
module to which current application is directed.

Figures S5A-B illustrate an H-bridge switch that can be used, in various
embodiments of the current application, to change the direction of current applied to
the coil that drives linear oscillation within a linear-resonance vibration module
(“LRVM™).

Figure 6 provides a block diagram of the LRVM, illustrated in Figures
4A-G, that represents one implementation of the linear-resonant vibration module to
which current application is directed.

Figures 7A-C provide control-flow diagrams that illustrate the control
program, executed by the CPU, that controls operation of an LRVM that represents
one implementation of the linear-resonant vibration module to which current
application 1s directed.

Figure 8 represents the range of frequencies and vibrational forces that
can be achieved by different implementations of LRVM and LRVM control programs
that represent embodiments of the current application.

Figure 9 shows a plot of the amplitude/frequency space and regions in
that space that can be operationally achieved by unbalanced electrical motors and by
LRVMs that represent embodiments of the current application.

Figures 10-17 show a variety of different alternative implementations
of LRVMs that represent different embodiments of the current application.

Figure 18 illustrates an enhancement of an implementation of the
linear-resonant vibration module to which current application is directed shown in
Figure 16.

Figure 19 illustrates plots of amplitude versus frequency for a high-Q
and a low-Q vibration device,

Figure 20 illustrates portions of amplitude/frequency space accessible

to various types of vibration modules.
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Figure 21 illustrates the dependence between frequency and amplitude
in a low-Q linear vibration module as well as a modified dependence that can be
obtained by control circuitry.

Figures 22A-23 illustrate interesting vibrational modes produced by
driving a linear-resonant vibration module simultaneously at two different
frequencies.

Figures 24A-25 illustrate incorporation of paramagnetic flux paths into

a linear vibration module.

DETAILED DESCRIPTION

The current application is directed to various linear vibration modules
("LRMs"), including various types of linear-resonant vibration modules ("LRVMs"),
that can be used within a wide variety of different types of appliances, devices, and
systems, to generate vibrational forces. The LVMs and LRVMs that represent
embodiments of the current application are linear in the sense that the vibrational
forces are produced by a linear oscillation of a weight or component within the LVM
or LRVM, rather than as a by-product of an unbalanced rotation, as in the case of
currently employed unbalanced electric motors. The linear nature of the LRVM
vibration-inducing motion allows the problems associated with unbalanced-electric-
motor vibrators, discussed above, to be effectively addressed. An oscillating linear
motion does not produce destructive forces that quickly degrade and wear out an
unbalanced electric motor. A linearly oscillating mechanism is characterized by
parameters that can be straightforwardly varied in order to produce vibrations of a
desired amplitude and frequency over a very broad region of amplitude/frequency
space. In many implementations of LRVMs and LVMs, the vibration amplitude and
vibration frequency can be independently controlled by a user through user-input
features, including buttons, sliders, and other types of user-input features. Combining
a linearly oscillating vibration-inducing mechanism with feedback control, so that the
frequency of vibration falls close to the resonant frequency of the LRVM, results in

optimal power consumption with respect to the amplitude and frequency of vibration
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produced by the LRVM. Clearly, linear oscillation within a LRVM translates into
highly direction vibrational forces produced by an appliance or device that
incorporates the LRVM.

Figures 4A-G illustrate one particular LRVM, and operation of the
particular LRVM, that represents one implementation of the linear-resonant vibration
module to which current application is directed. Figures 4A-G all use the same
illustration conventions, next discussed with reference to Figure 4A. The LRVM
includes a cylindrical housing 402 within which a solid, cylindrical mass 404, or
weight, can move linearly along the inner, hollow, cylindrically shaped chamber 406
within the cylindrical housing or tube 402. The weight is a magnet, in the described
an implementation of the linear-resonant vibration module to which current
application is directed, with polarity indicated by the "+" sign 410 on the right-hand
end and the "-" sign 412 on the left-hand end of the weight 404. The cylindrical
chamber 406 is capped by two magnetic disks 414 and 416 with polarities indicated
by the "+" sign 418 and the "-" sign 419. The disk-like magnets 414 and 418 are
magnetically oriented opposite from the magnetic orientation of the weight 404, so
that when the weight moves to either the extreme left or extreme right sides of the
cylindrical chamber, the weight is repelled by one of the disk-like magnets at the left
or right ends of the cylindrical chamber. In other words, the disk-like magnets act
much like springs, to facilitate deceleration and reversal of direction of motion of the
weight and to minimize or prevent mechanical-impact forces of the weight and the
end caps that close off the cylindrical chamber. Finally, a coil of conductive wire 420
girdles the cylindrical housing, or tube 402 at approximately the mid-point of the
cylindrical housing.

Figures 4B-G illustrate operation of the LRVM shown in Figure 4A.
When an electric current is applied to the coil 420 in a first direction 422, a
corresponding magnetic force 424 is generated in a direction parallel to the axis of the
cylindrical chamber, which accelerates the weight 404 in the direction of the magnetic
force 424. When the weight reaches a point at or close to the corresponding disk-like

magnet 414, as shown in Figure 4C, a magnetic force due to the repulsion of the disk-
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like magnet 414 and the weight 404, 426, is generated in the opposite direction,
decelerating the weight and reversing its direction. As the weight reverses direction,
as shown in Figure 4D, current is applied in an opposite direction 430 to the coil 420,
producing a magnetic force 432 in an opposite direction from the direction of the
magnetic force shown in Figure 4B, which accelerates the weight 404 in a direction
opposite to the direction in which the weight is accelerated in Figure 4B. As shown
in Figure 4E, the weight then moves rightward until, as shown in Figure 4F, the
weight 15 decelerated, stopped, and then accelerated in the opposite direction by
repulsion of the disk-like magnet 416. An electrical current is then applied to the coil
420 in the same direction 434 as in Figure 4B, again accelerating the solid cylindrical
mass in the same direction as in Figure 4B. Thus, by a combination of a magnetic
field with rapidly reversing polarity, generated by alternating the direction of current
applied to the coil, and by the repulsive forces between the weight magnet and the
disk-like magnets at each end of the hollow, cylindrical chamber, the weight linearly
oscillates back and forth within the cylindrical housing 402, imparting a directional
force at the ends of the cylindrical chamber with each reversal in direction.

Clearly, the amplitude of the vibration and vibrational forces produced
are related to the length of the hollow chamber in which the weight oscillates, the
current applied to the coil, the mass of the weight, the acceleration of the weight
produced by the coil, and the mass of the entire LRVM. All of these parameters are
essentially design parameters for the LRVM, and thus the LRVM can be designed to
produce a wide variety of different amplitudes.

The frequency of the oscillation of the solid, cylindrical mass is
determined by the frequency at which the direction of the current applied to the coil is
changed. Figures 5A-B illustrate an H-bridge switch that can be used, in various
embodiments of the current application, to change the direction of current applied to
the coil that drives linear oscillation within an LRVM. Figures 5A-B both use the
same illustration conventions, described next with respect to Figure 5A. The H-
bridge switch receives, as input, a directional signal d 502 and direct-current ("DC")

power 504. The direction-control signal d 502 controls four switches 506-509, shown
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as transistors in Figure SA. When the input control signal 4 502 is high, or "1," as
shown in Figure SA, switches 508 and 509 are closed and switches 506 and 507 are
open, and therefore current flows, as indicated by curved arrows, such as curved
arrow 510, from the power-source input 504 to ground 512 in a leftward direction
through the coil 514. When the input-control signal 4 is low, or "0," as shown in
Figure 5B, the direction of the current through the coil is reversed. The H-bridge
switch, shown in Figures 5A-B, is but one example of various different types of
electrical and electromechanical switches that can be used to rapidly altemate the
direction of current within the coil of an LRVM.

Figure 6 provides a block diagram of the LRVM, illustrated in Figures
4A-G, that represents one implementation of the linear-resonant vibration module to
which current application is directed. The LRVM, in addition to the cylindrical
housing, coil, and internal components shown in Figure 4A, includes a power supply,
a user interface, generally comprising electromechanical buttons or switches, the H-
bridge switch, discussed above with reference to Figures 5A-B, a central processing
unit ("CPU"), generally a small, low-powered microprocessor, and ome or more
electromechanical sensors. All of these components are packaged together as an
LRVM within a vibration-based appliance, device, or system.

As shown in Figure 6, the LRVM 600 is controlled by a control
program executed by the CPU microprocessor 602. The microprocessor may contain
sufficient on-board memory to store the control program and other values needed
during execution of the control program, or, alternatively, may be coupled to a low-
powered memory chip 604 or flash memory for storing the control program. The
CPU receives inputs from the user controls 606 that together comprise a user
interface. These controls may include any of various dials, pushbuttons, switches, or
other electromechanical-control devices. As one example, the user controls may
include a dial to select a strength of vibration, which corresponds to the current
applied to the coil, a switch to select one of various different operational modes, and a
power button. The user controls generate signals input to the CPU 608-610. A power

supply 612 provides power, as needed, to user controls 614, to the CPU 616 and
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optional, associated memory, to the H-bridge switch 618, and, when needed, to one or
more sensors 632, The voltage and cumrent supplied by the power supply to the
various components may vary, depending on the operational characteristics and
requirements of the components, The H-bridge switch 620 receives a control-signal
input d 622 from the CPU. The power supply 612 receives a control input 624 from
the CPU to control the current supplied to the H-bridge switch 618 for transfer to the
coil 626. The CPU receives input 630 from one or more electromechanical sensors
632 that generate a signal corresponding to the strength of vibration currently being
produced by the linearly oscillating mass 634. Sensors may include one or more of
accelerometers, piezoelectric devices, pressure-sensing devices, or other types of
sensors that can generate signals corresponding to the strength of desired vibrational
forces.

Figures 7A-C provide control-flow diagrams that illustrate the control
program, executed by the CPU, that controls operation of an LRVM that represents
one implementation of the linear-resonant vibration module to which current
application is directed. Figure 7A provides a control-flow diagram for the high-level
control program. The program begins execution, in step 702, upon 2 power-on event
invoked by a user through a power button or other user control. In step 702, various
local variables are set to default values, including the variables: (1) mode, which
indicates the current operational mode of the device; (2) strength, a numerical value
corresponding to the current user-selected strength of operation, corresponding to the
electrical current applied to the coil; (3) IO, a previously sensed vibrational strength;
(4) vil, a currently sensed vibrational strength; (5) freg, the current frequency at
which the direction of current is alternated in the coil; (6) 4, the control output to the
H-bridge switch; and (7) inc, a Boolean value that indicates that the frequency is
currently being increased. Next, in step 704, the control program waits for a next
event. The remaining steps represent a continuously executing loop, or event handler,
in which each event that occurs is appropriately handled by the control program. In
certain implementations of the control program, events may be initiated by interrupt-

like mechanisms and stacked for execution while, in more primitive implementations,
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certain events that overlap in time may be ignored or dropped. In the implementation
illustrated in Figures 7A-C, two timers are used, one for controlling the change in
direction of the current applied to the coil, at a currently established frequency, and
the other for controlling a monitoring interval at which the control program monitors
the vibrational force currently produced. Rather than using a formal timer
mechanism, certain implementations may simply employ counted loops or other
simple programming techniques for periodically carrying out tasks. When an event
occurs, the control program begins a series of tasks, the first of which is represented
by the conditional step 706, to determine what event has occurred and appropriately
handle that event. When the frequency timer has expired, as determined in step 706,
the value of the output signal 4 is flipped, in step 708, and output to the H-bridge
switch, with the frequency timer being reset to trigger a next frequency-related event.
The frequency-timer interval is determined by the current value of the variable freg.
Otherwise, when the event is a monitor timer expiration event, as determined in step
710, then a routine "monitor” is called in step 712. Otherwise, when the event
corresponds to a change in the user input through the user interface, as determined in
step 714, the routine "control" is called in step 716. Otherwise, when the event is a
power-down event, as determined in step 718, resulting from deactivation of a power
button by the user, then the control program appropriately powers down the device, in
step 720, and the control program terminates in step 722. Any other of various types
of events that may occur are handled by a default event handler 724. These events
may include various error conditions that arise during operation of the device.

Figure 7B provides a control-flow diagram for the routine "monitor,”
called in step 712 of Figure 7A. In step 730, the routine "monitor" converts the
sensor input to an integer representing the current vibrational force produced by the
LRVM and stores the integer value in the variable /vi]. Next, in step 732, the routine
"monitor” determines whether or not the LRVM is currently operating in the default
mode. In the default mode, the LRVM uses continuous feedback control to optimize
the vibrational force produced by the LRVM by continuously seeking to operate the
LRVM at a frequency as close as possible to the resonant frequency for the LRVM.
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Other, more complex operational modes may be handled by various more complex
routines, represented by step 734 in Figure 7B. More complex vibrational modes may
systematically and/or periodically alter the frequency or produce various complex,
multi-component vibrational modes useful in certain applications, appliances,
devices, and systems. These more complex modes are application dependent, and are
not further described in the control-flow diagrams. In the case that the operational
mode is the default mode, in which the confrol program seeks to optimize the
vibrational force generated by the device, in step 736, the routine "monitor”
determines whether the local variable inc is set to TRUE. If so, then the conirol
program is currently increasing the frequency at which the device operates in order to
obtain the resonance frequency. When v/ is greater than IvI0, as determined in step
738, then the vibrational force has been recently increased by increasing the
frequency, and so the routine "monitor” increases the frequency again, in step 740,
and comrespondingly resets the frequency timer. Otherwise, when [v// is less than
IO, as determined in step 742, then the control program has increased the frequency
past the resonance frequency, and therefore, in step 744, the control program
decreases the frequency, sets the variable inc to FALSE, and correspondingly resets
the frequency timer. In similar fashion, when the variable inc is initially FALSE, as
determined in step 736, and when Iv] is greater than /vI0, as determined in step 746,
the routine "monitor" decreases the value stored in the variable freg, in step 748 and
resets the frequency timer. Otherwise, when /! is less than M0, as determined in
step 750, then the routine "monitor" increases the value stored in the variable freg,
sets the variable inc to TRUE, and resets the frequency timer in step 752. Finally, the
value in [vi] is transferred to v/ and the monitor timer is reset, in step 754,

Figure 7C provides a control-flow diagram for the routine "control,”
called in step 716 in Figure 7A. This routine is invoked when a change in the user
controls has occurred. In step 760, the variables mode and strength are set to the
currently selected mode and vibrational strength, represented by the current states of
control features in the user interface. Next, in step 762, the routine "control”

computes an output value p corresponding to the currently selected strength, stored in
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the variable strength, and outputs the value p to the power supply so that the power
supply outputs an appropriate current to the coil. Finally, in step 764, the routine
"control" computes a new monitor timer interval and resets the monitor timer
accordingly.

The control program described with reference to Figures 7A-C is one
example of many different implementations of the control program that can be carried
out, depending on requirements of the LRVM, the parameters and characteristics
inherent in a particular LRVM, the types of control inputs received from a particular
user interface, the nature of the power supply, and the types of operational modes that
are implemented for the LRVM,

Figure 8 represents the range of frequencies and vibrational forces that
can be achieved by different implementations of LRVM and LRVM control programs
that represent embodiments of the current application. Figure 8 has the same axes as
the graph shown in Figure 3. However, unlike Figure 3, Figure 8 includes many
different curves, such as curve 802, each representing the vibrational forces and
frequencies that can be obtained from a particular LRVM implementation. Again, the
LRVMs that represent embodiments of the current application generally have a
resonant frequency that is characteristic of the geometry and weights of various
components of the LRVM, and each LRVM is naturally operated at a frequency close
to this resonant frequency in order to achieve maximum vibrational force. Thus,
rather than being restricted, over all possible implementations, to a relatively narrow
range of frequencies and vibrational forces, as in the case of unbalanced electrical
motors, LRVMs that represent embodiments of the current application can be
designed and implemented to produce desired vibrational forces over a wide range of
vibrational frequencies, and desired vibrational frequencies over a wide range of
desired vibrational forces. The contrast is perhaps best seen in Figure 9. Figure 9
shows a plot of the amplitude/frequency space and regions in that space that can be
operationally achieved by unbalanced electrical motors and by LRVMs that represent
embodiments of the current application. Unbalanced electric motors can be

implemented to produce amplitade/frequency combinations roughly within the cross-
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hatched square region 902 within amplitude/frequency space. By contrast, LRVMs
can be designed and implemented to produce amplitude/frequency combinations
underlying curve 904. Thus, LRVMs can achieve much higher operational
frequencies and much lower operational frequencies than can be practically obtained
by unbalanced electric motors, and can produce much higher amplitudes and
vibrational forces than can be achieved by relatively low-powered unbalanced
electrical motors used in hand-held appliances and other commonly encountered
devices and systems. Furthermore, when larger vibrational forces are needed,
balanced electrical motors are generally impractical or infeasible, due to the
destructive forces produced within the electrical motors. In general, a single
implemented LVM or LVRM can access a much larger region of amplitude/frequency
space than currently available vibration modules, which generally operate at fixed
amplitudes and/or fixed frequencies, as further discussed below.

Figures 10-17 show a variety of different alternative implementations
of LRVMs that represent different embodiments of the current application. Figure 10
provides a schematic illustration of an LRVM similar to that discussed above with
reference to Figure 4A. Note that, in place of the end magnets 1002 and 1004,
mechanical springs may alternatively be used. These may be traditional helical
springs made from metal or springs made from a compressible and durable material
or mechanical device that secks to restore its initial shape when depressed or
compressed. Note that the weight and chamber may be cylindrical, in cross section,
as discussed above with reference to Figure 4A, or may have other shapes, including
rectangular or hexagonal cross-sections.

Figure 11 shows a similar implementation in which the control unit
and power supply are incorporated into the moving mass 1102. In this
implementation, the relative masses of the moving mass 1102 and remaining
components of the LRVM is maximized, thus maximizing the vibrational forces
produced at a given level of power consumption.

Figure 12 shows yet an alternative LRVM an implementation of the

linear-resonant vibration module to which current application is directed. In this
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alternative implementation, additional coils 1202 and 1204 are incorporated in the
moving mass, and a centering magnet or coil 1206 is positioned in a fixed location on
the housing so that, when the direction of the current applied to the coils 1202 and
1204 is alternated, an oscillating rotational force is generated to cause the movable
weight to oscillate both in a plane perpendicular to the axis of the chamber as well as
linearly oscillating the direction of the chamber.

Figure 13 illustrates an embodiment in which multiple electromagnetic
coils are employed. In Figure 13, two coils 1302 and 1304 are placed in two different
positions on the housing. The first coil 1302 may be used to drive linear oscillation
of the moving mass 1306, while the second coil may be activated in order to shorten
the length of the chamber within which the moving mass linearly oscillates,
essentially serving as a second repelling magnet. In this implementation of the
LRVM, the moving mass may linearly oscillate with at least two different amplitudes,
depending on whether or not the second coil 1304 is activated to repel the moving
mass. Additionally more coroplex patterns of current reversal in the two coils can be
employed to produce complex multi-component vibrational modes of the moving
mass.

When the housing is fully enclosed, air within the chamber serves to
dampen oscillation of the moving mass. This dampening may be minimized by
providing channels, on the sides of the moving mass, to allow air to pass from one
side of the moving mass to the other, by channels through the moving mass, or by
providing openings in the housing to allow air to be forced from the housing and
drawn into the housing. Additionally, different fluids or liquids may be employed
within the chamber to change the dampening effect produced by displacement of the
fluids and gasses as the moving mass linearly oscillates.

Figure 14 illustrates an alternative LRVM an implementation of the
linear-resonant vibration module to which current application is directed in which a
plunger linearly oscillates to produce a vibration. The plunger 1402 is slideably
contained within a moveable-component track orthogonal to a long axis of the main

housing 1404 of the LRVM that includes the power supply, microcontroller, and
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other control components. The plunger is girdled by, or includes, a driving magnet
1406 that is attracted to, and seeks to be positioned in alignment with, a centering
magnet 1408 mounted within the housing. Applying current to one of two driving
coils 1412 and 1414 forces the driving magnet away from the equilibrium position
shown in Figure 14. By rapidly switching the direction of current applied to the
driving coils, the microcontroller can control the plunger to linearly oscillate in an up-
and-down fashion, as indicated by arrow 1420.

Figure 15 shows yet another LRVM an implementation of the linear-
resonant vibration module to which current application is directed. In this an
implementation of the linear-resonant vibration module to which current application
1s directed, a spring-like member 1502 is clamped at one end 1504 to the housing.
Driving magnets 1506 and 1508 are fixed to the spring-like member 1502, and when
current is rapidly reversed in a coil 1510, the spring-like member 1502 is induced to
vibrate at a relatively high frequency.

Figure 16 shows an alternative an implementation of the linear-
resonant vibration module to which current application is directed similar to the
embodiment shown in Figure 15. In this embodiment, the spring member 1602 is
extended to provide an external massage arm 1604 that extends out from the housing
to provide a linearly oscillating massage-foot member 1606 for massaging human
skin or some other substrate, depending on the application.

Figure 17 shows a mechanical vibration adjustment feature that can be
added to either of the embodiments shown in Figures 15 and 16. An adjustment
screw 1702 can be manipulated to alter the position of a movable spring clamp 1704
that acts as a movable clamping point for the spring-like member 1706. Moving the
movable spring clamp 1704 leftward, in Figure 17, shortens the length of the spring-
like member and thus tends to increase the resonant frequency at a particular power-
consumption level. Conversely, moving the movable spring clamp rightward, in
Figure 17, lengthens the spring-like member and decreases the vibrational frequency.

Figure 18 illustrates an enhancement of an implementation of the

linear-resonant vibration module to which current application is directed shown in
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Figure 16. In this embodiment, the massage foot is enhanced to include elastomer
bristles 1802-1805 to transfer the linear oscillation of the massage foot to human skin
or another substrate. The elastomeric bristles, or pad or brush comprising numerous
elastomeric bristles, allow transmission of vibration to a surface even at low
operational powers, when a rigid or even semi-compliant massage foot would instead
simply stop moving for inability to overcome frictional forces.

As discussed above with reference to Figure 6, including a processor
or microcontroller within a linear-resonant vibration module allows for a very large
number of different processor-controlled vibration patterns and modes to be exhibited
by the linear-resonant vibration module. As discussed above, processor control along
with a linear-resonant-vibration-module architecture allows the processor-controlled
device to access a much larger portion of a total amplitede/frequency space than can
be accessed by currently available unbalanced-electric-mortor vibration devices. Thus,
processor-controlled linear-resonant vibration modules provide a large increase in
functionality with respect to currently available vibration modules. There is,
however, a relatively large gap in functionality between processor-controlled linear-
resonance vibration modules and currently available unbalanced-electric-motor
vibration modules that can be bridged by linear vibration modules that lack processor
Or microprocessor control.

When discussing vibration modules, electric motors, and other
oscillating devices, it is common to use the phrase "Q factor," or "quality factor," to
refer to a quality or characteristic of an oscillating device. The Q factor refers to the
level of dampening of an oscillator or, in other words, a ratio of the energy stored in
the oscillator or resonator to the energy needed to be supplied to the oscillator or
resonator during each oscillation cycle in order to maintain a constant oscillation
amplitude. Figure 19 illustrates plots of amplitude versus frequency for a high-Q and
a Jow-Q vibration device. The curve 1902 for a high-Q device generally has a
narrower and taller amplitude peak about a resonant frequency 1904 or, in certain
cases, several relatively tall, narrow peaks about several resonant frequencies, while a

low-Q device exhibits a much broader, but lower-amplitude amplitude-versus-
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frequency curve 1906. A linear-resonmant vibration module, when controlled to
vibrate at a resonant frequency, as described above, generally operates as a high-Q
device. However, when controlled by user input or programmatically to vibrate at
non-resonant frequencies, the linear-resonant vibration module may instead operate as
a low-Q device. Linear vibration modules and other types of vibration modules that
lack feedback control generally do not operate at resonant frequencies for extended
periods of time, and thus tend to be low-Q devices.

Unbalanced-electric-motor vibration modules and éven currently
available resonating motors generally operate at either a fixed amplitude or a fixed
frequency. For example, unbalanced-electric-motor vibration modules are generally
operated at high revolutions per minute ("RPM") to create any vibration, and cnce
operating at a given speed have a relatively fixed amplitude determined by the
geometry of the unbalanced weight and rotor shaft. Other types of vibration modules
that are currently available include resonating motors, such as the vibration modules
found in certain electric toothbrushes, but these resonating motors operate only at a
fixed frequency. In both cases, only a very limited portion of the amplitude/frequency
space can be accessed by essentially fixed-amplitude or fixed-frequency vibration
modules.

Alternative, lower-cost Hnear-vibration modules can be designed and
manufactured by replacing the processor or microcontroller (602 in Figure 6) of the
above-described linear-resonant vibration module with a simpler oscillator circuit
with additional control circuitry. The H switch (620 in Figure 6) can be controlled by
an oscillating current input rather than digital outputs from a microprocessor.
Replacing the CPU or microprocessor with an oscillator and additional simple control
circuitry produces a less functional, generally lower-Q, but also more economical
linear vibration module that, although lacking the extremely broad range of vibration
patterns and modes available to processor or microprocessor-controlled vibration
modules, can nonetheless access a much larger portion of the amplitude/frequency
space than can be accessed by currently available fixed-amplitude or fixed-frequency

vibration modules.
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In one example implementation of an oscillator-controlled linear
vibration module, a variable-frequency oscillator circuit can be controlled by user
input to drive the H switch or other H-swiich-like circuit to operate the linear
vibration module at different frequencies. A user is provided an input feature that
allows the user to directly adjust the frequency of the variable oscillator and thus the
vibrational frequency produced by the linear vibration module. The user is
additionally provided with an input feature to allow the user to control the current or
duty cycle used to drive the linear vibration module and to thus increase and decrease
the amplitude of vibration produced by the linear vibration module. Thus, a user can
control both the frequency of vibration and the amplitude of vibration.

Figure 20 illustrates portions of amplitude/frequency space accessible
to various types of vibration modules. In Figure 20, frequency is plotted with respect
to a horizontal axis 2002 and amplitude is plotted with respect to a vertical axis 2004.
The plane indexed by these axes represents the amplitude/frequency space, portions
of which can be accessed by a given type of vibration module. The above-described
unbalanced-electric-motor vibrators are essentially constant-amplitude devices, and
can thus access some range of frequencies at a fixed amplitude, represented by line
segment 2006 in Figure 20. Different unbalanced-electric-motor vibrators may have
different fixed amplitudes, but, for a given device, the portion of amplitude/frequency
space that they can access can generally represented by a line segment or high-aspect-
ratio rectangle oriented orthogonally to the amplitude axis. The resonant-motor
vibration devices, which each operates at a fixed frequency, can generally access a
range of amplitudes at the fixed frequency, as represented by line segment 2008 in
Figure 20. By contrast, a linear vibration module user-input-controlled variable
frequency and variable amplitude can access a two-dimensional subspace within the
amplitude/frequency space, such as the region 2010 within elliptical boundary 2012 in
Figure 20. Clearly, a linear vibration module with user-controlled variable amplitude
and variable frequency can provide a much broader range of amplitude/frequency
combinations than currently available vibration modules. A processor or

microcontroller-controlled linear-resonant vibration module, as discussed above with
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reference to Figures 4A-18, can access an even larger region of amplitude/frequency
space that includes region 2010 with a subspace.

In certain low-Q linear vibration modules that lack microprocessor or
microcontroller control, for any given frequency of operation, the amplitude tends to
increase with decreasing frequency of operation. Figure 21 illustrates the dependence
between frequency and amplitude in a low-Q linear vibration module as well as a
modified dependence that can be obtained by control circuitry. In Figure 21, solid
curve 2102 represents the dependence of amplitude on frequency for a low-Q linear
vibration module without additional control circuitry. As the frequency decreases, the
amplitude begins to steeply and non-linearly increase. In certain applications, a
constant or relatively constant amplitude is desired over a broad range of frequencies,
A low-Q linear vibration module without microprocessor or microcontroller control
can obtain a more constant amplitude over a broader range of frequencies by
adjusting the current or duty cycle downward at lower frequencies. For example, as
shown by dashed curve 2104 in Figure 21, the control circuitry can be implemented to
detect when user-input-controlled operational frequency of a linear vibration module
is below a threshold frequency 2106, at which point control circuitry can lower the
driving current or duty cycle to decrease the vibrational amplitude when the linear
vibration module is operating at frequencies below the threshold frequency. Thus,
dashed curve 2104 is the sum of a Jowered-current low-frequency curve and a higher-
current high-frequency curve, with the curves joined at the threshold frequency.
Alternatively, control circuitry can be implemented to continuously adjust the current
or duty cycle lower as the frequency of operation is lowered by user input in order to
even further flatten the amplitude-versus-frequency curve for the linear vibration
module. In either case, a user may override these automatic adjustments by
increasing the amplitude at lower operational frequencies via user input to an
amplitude-control user-input feature.

Returning to microprocessor-controlled or microcontroller-controlled
linear vibration modules, it should be noted that processor or microprocessor control

allows for an essentially limitless number of different vibrational behaviors and
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modes to be configured by software or firmware design, by user input, or by a
combination of software or firmware design and user input. Rather simple
enhancements can produce interesting enhanced vibrational behavior. As one
example, a microprocessor-controlled or microcontroller-controlled linear vibration
module can be programmed to drive the device simultaneously at two different
frequencies. Figures 22A-23 illustrate interesting vibrational modes produced by
driving a linear-resonant vibration module simultaneously at two different
frequencies. Figure 22A shows a vibration mode of a linear vibration module driven
at a frequency of 25 Hz. In a one-second duration of time, plotted with respect to
horizontal axis 2202, 25 cycles, each including a positive and negative amplitude
peak, such as positive amplitude peak 2204 and negative amplitude peak 2206, occur.
At a constant 25 Hz frequency of operation, the positive peaks and negative peaks are
evenly spaced. Figure 22B illustrates a vibration mode of the linear vibration module
driven at a primary operational frequency of 25 Hz with an added modulating 1 Hz
operational frequency. Driving the linear vibration module by both a primary and a
modulating frequency produces low-frequency pulses of high-frequency vibration.
Figure 23 illustrates a different complex vibrational mode in which two driving
frequencies combine to produce a lower-frequency beat-wave form. The vibrational
mode illustrated in Figure 23 is produced by a primary driving frequency of 25 Hz, as
in Figure 22A, with a second driving frequency of 20 Hz. By varying the number,
relative amplitudes, and frequencies of two or more driving signals, a microprocessor-
controlled or microcontroller-controlled linear-resonance vibration module can be
controlled to produce any number of complex vibrational patterns and modes,
including periodic modes, modes with multiple different periods, various modulated
vibration modes, and even fully aperiodic vibration modes that do not repeat time.

In a linear-resonant vibration module, discussed above, by maintaining
device operation at a resonant frequency, the linear-resonant vibration module is a
relatively high-Q device, and generally operates more efficiently to produce a given
vibration amplitude than a low-Q device, such as a linear vibration module lacking

microprocessor or micro-controller control and operating at a frequency/amplitude
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setting that does not correspond to a natural vibration mode of the device. There are,
in addition, many other ways to increase the energy efficiency of a linear vibration
module.

Figures 24A-25 illustrate incorporation of paramagnetic flux paths into
a linear vibration module. In free air, magnetic field lines radiate outwards in arcs
from the north pole to the south pole of a magnet, completing a magnetic circuit.
Free air can be considered to be analogous to a resistor in an electric circuit and
increases the resistance, or magnetic reluctance, of a magnetic circuit and reduces and
the flux of the magnetic field. A magnetic field seeks out the path of least resistance,
and changes direction, when necessary, to maximize flux between the two magnetic
poles. When introduced into a magnetic field, paramagnetic materials provide a
lower-resistance path for magnetic flux, providing that they have adequate
permeability and size to avoid saturation. Paramagnetic materials of appropriate
permeability and size reduce the reluctance of a magnetic circuit and can therefore
allow a magnetic field to more efficiently perform more work.

Figure 24A shows a linear vibration module without paramagnetic flux
paths. On the left-hand side of Figure 24A, the magnetic field lines 2402 of the
moving magnet are shown. A significant portion of the magnetic field lines can be
seen to pass through air. Figure 24B shows a linear vibration module with added
paramagnetic flux paths, These include flux paths around the stator coils 2410-2411
as well as flux-path disks 2414-2415 at the ends of the cylindrical magnet 2416
within the linear vibration module. As can be seen by comparing Figure 24B to
Figure 24A, only tiny portions of the flux lines in Figure 24B pass through free air, in
contrast to the relatively large portions of flux lines that pass through free air in
Figure 24A. Thus, addition of paramagnetic flux paths to a linear vibration module in
order to decrease the portion of magnetic field lines passing through free air provides
a more efficient linear vibration module.

Figure 25 illustrates flux-path magnetic stops incorporated within a
linear vibration module to which the current application is directed. During operation

of the linear vibration module, and without the influence of any external force on the
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piston, the mid-plane of the shuttle magnet 2502 oscillates about the fixed mid-plane
of the centering magnet 2504, When the device encounters a resisting normal force
on the end of the piston, the shuttle magnet biases into the motor and oscillates about
a datum offset from the fixed mid-plane of the centering magnet. When the resisting
force is greater than the electromagnetic force generated by the motor, the piston
assembly continues to be driven into the bore until the flux disc 2506 is in line with
the return lip 2508 of the flux path. In this position, the air gap of the magnetic
circuit is reduced due to the proximity of the flux disc to the return lip. Maximum
magnetic flux flow is achieved between these two components in a radial direction.
Additional external axial force is required to force the piston assembly to move
beyond this limit, effectively producing a magnetic stop. This effect also prevents the
piston from being ejected from the motor at high power and low frequency settings at
which the piston carries significant momentum.

Although the present invention has been described in terms of
particular embodiments, it is not intended that the invention be limited to these
embodiments. Modifications will be apparent to those skilled in the art. For
example, as discussed above, LRVMs can be designed to produce desired vibrational
amplitudes and frequencies over a wide region of amplitude/frequency space by
varying various different design parameters and characteristics, including the
amplitude of a moving mass that linearly oscillates within the LRVM, altering the
dimensions of the LRVM and internal components of the LRVM, altering the weight
of the moving mass and other components of the LRVM, changing the ratio of the
moving mass to the ratio of the remaining components of the LRVM, increasing or
decreasing the number of turns in the coil or coils used to drive linear oscillation,
increasing or decreasing the current supply to the coils, altering the dampening
produced by displacement of fluid or gas by the moving mass within the LRVM as
well as by various additional frictional forces, altering the strength of the end-cap
magnets or mechanical springs used to facilitate reversal of direction of the moving
mass, and by changing any of various additional parameters and characteristics. Any

of various different microprocessors and other microcontrollers can be used in
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alternative embodiments of the LRVM, as well as different power supplies, current-
switching devices, and other components. The control program executed by the
LRVM can be implemented in many different ways by varying any of many different
design parameters, including programming language, control structures, data
structures, modular organization, and other such design parameters. The components
of the LRVM, including the housing, moving mass, fixed magnets, and
electromagnets, can be fashioned from many different types of materials, from
polymers and plastics to metals and alloys in various composite materials. LRVMs
may contain one, two, or more electromagnets and/or permanent magnets in order to
produce linear oscillation of a moving mass or spring-like mass, and various different
control programs can be implemented to produce many different types of single-
component and multi-component vibrational modes, some of which may regularly or
erratically change, over time, to produce a wide variety of different types of
vibrational characteristics. An additional housing made from a material with a
relatively large magnetic permeability can be added to various embodiments of the
current application to concentrate and increase the linear magnetic forces produced by
the various coils.

The foregoing description, for purposes of explanation, used specific
nomenclature to provide a thorough understanding of the invention. However, it
will be apparent to one skilled in the art that the specific details are not required in
order to practice the invention. The foregoing descriptions of specific
embodiments of the present invention are presented for purpose of illustration and
description. They are not intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and variations are possible in view of
the above teachings. The embodiments are shown and described in order to best
explain the principles of the invention and its practical applications, to thereby
enable others skilled in the art to best utilize the invention and various embodiments
with various modifications as are suited to the particular use contemplated. It is
intended that the scope of the invention be defined by the following claims and their

equivalents:
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CLAIMS

1. A linear vibration module comprising:

a housing;

a moveable component;

a power supply;

user-input features;

a driving component that drives the moveable component in each of two opposite
directions within the housing; and

a control component that controls supply of power from the power supply to the
driving component to cause the moveable component to oscillate at a frequency and an

amplitude specified by user input received from the user-input features.

2. The linear vibration module of claim 1 wherein the control component is one of:
an variable oscillator circuit with additional control circuitry; and
a control component that includes

a MMICroprocessor,

a control program, stored in an electronic memory within, or separate from, the
microprocessor, the control program executed by the microprocessor to control supply of
power from the power supply to the driving component to cause the moveable component to
oscillate at a frequency and an amplitude specified by user input received from the user-input

features.

3. The linear vibration module of claim 1 wherein the control component receives output
signals from sensors within the linear vibration module during operation of the linear
vibration module and adjusts one or more operational control outputs of the control

component according to the received output signals from the sensors.

4, The linear vibration module of claim 1 wherein the control component adjusts the one
or more operational control outputs of the control component according to the received output

signals from the sensors in order that subsequent operation of the linear vibration module
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produces desired outputs from the one or more sensors corresponding to ome or more

operational control parameters.

5. The linear vibration module of claim 4

wherein the one or more operational control parameters is a strength of vibration
produced by the linear oscillation of the moveable component; and

wherein the one or more operational control outputs is a frequency at which the
control component drives the moveable component to linearly oscillate, the control
component dynamically adjusting the power supplied to the driving component to produce
linear oscillation of the movable component at a resonant frequency for the linear vibration

module.

6. The linear vibration module of claim 4

wherein the one or more operational control parameters include both a strength of
vibration produced by the linear oscillation of the moveable component and a current
operational mode; and

wherein the one or more operational control outputs is a control output that
determines a current supplied by the power supply to the driving component and a frequency

at which the control component drives the moveable component to linearly oscillate.

7. The linear vibration module of claim 1 wherein the driving component comprises one
or more electromagnetic coils that generate magnetic fields parallel to the directions in which

the moveable component is driven by the driving component.

8. The linear vibration module of claim 1
wherein the housing is a linear tube, capped at both ends by movable-component-
repelling components selected from one of mechanical springs and magnets;

wherein the movable component is a magnet shaped to slide within the linear tube;

and

wherein the driving component is an electromagnetic coil.
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9. The linear vibration module of claim 1

wherein the housing is a linear tube, capped at both ends by movable-component-
repelling components; and

wherein the moveable component includes an electromagnetic-coil driving component

and microprocessor.

10.  The linear vibration module of claim 1 further including rotational driving
components that induce rotational motion of the movable component in addition to

translational motion induced by the driving component.

11. The linear vibration module of claim 1 wherein the linear vibration module further
includes two or more driving components, each, when activated, driving the moveable
component to linearly oscillate with an amplitude particular to the activated driving

component.

12. The linear vibration module of claim 1

wherein housing includes a power supply, the microprocessor, and a moveable-
component track orthogonal to a long axis of the housing;

wherein the moveable component is a plunger that moves a first direction and a
second direction opposite from the first direction within the moveable-component-track; and

wherein the driving component comprising two electromagnetic driving coils and a

centering magnet.

13, The linear vibration module of claim 1

wherein the moveable component is a clamped mechanical arm to which two magnets
are attached; and

wherein the driving component comprising an elecwomagnetic coil that, when
opposite currents are applied at a particular frequency to the electromagnetic coil, causes the

mechanical arm to vibrate.
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14 The linear vibration module of claim 1 further including flux paths comprising a
paramagnetic material that is shaped and positioned to reduce the reluctance of one or more

magnetic circuits within the linear vibration module.

15.  The linear vibration module of claim 1 wherein the control component drives
simultaneous oscillation of the moveable component at two or more frequencies to generate

complex vibration modes.

16.  The linear vibration module of claim 15 wherein the complex vibration modes
include:

a primary oscillation frequency modulated by a modulating oscillation frequency;

a beat frequency; and

an aperiodic oscillation waveform.

17. The linear vibration module of claim 1 wherein the control component controls supply
of power from the power supply to the driving component to cause the moveable component
to oscillate at a frequency and an amplitude that are independently specified by user input

received from the user-input features.

18. The linear vibration module of claim 1 further including elastomeric bristles used to

transfer vibration from the linear vibration module to a surface.
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ABSTRACT OF THE DISCLOSURE

The current application is directed to various types of linear vibrational
modules, including linear-resonant vibration modules, that can be incorporated in a wide
variety of appliances, devices, and systems to provide vibrational forces. The vibrational
forces are produced by linear oscillation of a weight or member, in turn produced by rapidly
alternating the polarity of one or more driving electromagnets. Feedback control is used to
maintain the vibrational frequency of linear-resonant vibration module at or near the resonant
frequency for the linear-resonant vibration module. Both linear vibration modules and linear-
resonant vibration modules can be designed to produce vibrational amplitude/frequency

combinations throughout a large region of amplitude/frequency space.
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